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Acerca de este libro 


Esta es una copia digital de un libro que, durante generaciones, se ha conservado en las estanterias de una biblioteca, hasta que Google ha decidido 
escanearlo como parte de un proyecto que pretende que sea posible descubrir en linea libros de todo el mundo. 


Ha sobrevivido tantos años como para que los derechos de autor hayan expirado y el libro pase a ser de dominio público. El que un libro sea de 
dominio publico significa que nunca ha estado protegido por derechos de autor, o bien que el periodo legal de estos derechos ya ha expirado. Es 
posible que una misma obra sea de dominio püblico en unos países y, sin embargo, no lo sea en otros. Los libros de dominio publico son nuestras 
puertas hacia el pasado, suponen un patrimonio histórico, cultural y de conocimientos que, a menudo, resulta difícil de descubrir. 


Todas las anotaciones, marcas y otras señales en los márgenes que estén presentes en el volumen original aparecerán también en este archivo como 
testimonio del largo viaje que el libro ha recorrido desde el editor hasta la biblioteca y, finalmente, hasta usted. 


Normas de uso 


Google se enorgullece de poder colaborar con distintas bibliotecas para digitalizar los materiales de dominio püblico a fin de hacerlos accesibles 
a todo el mundo. Los libros de dominio püblico son patrimonio de todos, nosotros somos sus humildes guardianes. No obstante, se trata de un 
trabajo caro. Por este motivo, y para poder ofrecer este recurso, hemos tomado medidas para evitar que se produzca un abuso por parte de terceros 
con fines comerciales, y hemos incluido restricciones técnicas sobre las solicitudes automatizadas. 


Asimismo, le pedimos que: 


+ Haga un uso exclusivamente no comercial de estos archivos Hemos diseñado la Búsqueda de libros de Google para el uso de particulares; 
como tal, le pedimos que utilice estos archivos con fines personales, y no comerciales. 


+ No envíe solicitudes automatizadas Por favor, no envíe solicitudes automatizadas de ningün tipo al sistema de Google. Si está llevando a 
cabo una investigación sobre traducción automática, reconocimiento óptico de caracteres u otros campos para los que resulte util disfrutar 
de acceso a una gran cantidad de texto, por favor, envíenos un mensaje. Fomentamos el uso de materiales de dominio püblico con estos 
propósitos y seguro que podremos ayudarle. 


+ Conserve la atribución La filigrana de Google que verá en todos los archivos es fundamental para informar a los usuarios sobre este proyecto 
y ayudarles a encontrar materiales adicionales en la Büsqueda de libros de Google. Por favor, no la elimine. 


+ Manténgase siempre dentro de la legalidad Sea cual sea el uso que haga de estos materiales, recuerde que es responsable de asegurarse de 
que todo lo que hace es legal. No dé por sentado que, por el hecho de que una obra se considere de dominio püblico para los usuarios de 
los Estados Unidos, lo será también para los usuarios de otros países. La legislación sobre derechos de autor varía de un país a otro, y no 
podemos facilitar información sobre si está permitido un uso específico de algün libro. Por favor, no suponga que la aparición de un libro en 
nuestro programa significa que se puede utilizar de igual manera en todo el mundo. La responsabilidad ante la infracción de los derechos de 
autor puede ser muy grave. 


Acerca de la Busqueda de libros de Google 


El objetivo de Google consiste en organizar información procedente de todo el mundo y hacerla accesible y útil de forma universal. El programa de 
Büsqueda de libros de Google ayuda a los lectores a descubrir los libros de todo el mundo a la vez que ayuda a autores y editores a llegar a nuevas 


audiencias. Podrá realizar búsquedas en el texto completo de este libro en la web, en la página|ht tp: //books.google.com 


This is a reproduction of a library book that was digitized 
by Google as part of an ongoing effort to preserve the 
information in books and make it universally accessible. 
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EDITORIAL NOTES. 


In view of our present hoe- 
tilities with Spain, and at a 
time when the establishment 
of speedy communication be- 
tween a flee& or army and 
the home government is of the most vital impor- 
tance, a statement recently made by two well-known 
Englishmen at a meeting of the Royal United Ser- 
vice Institution in England is worthy of attention. 
These two gentlemen, whose names are Lieutenants 
William C. Crutobley and C. Soott Snell, and who 
are said to be experts in the science of military 
signaling, suggest that instead of relying upon the 
cables that may already be in existence for commer- 
cial purposes a naval commander might lay a num- 
ber of special cables of his own. With the ordinary 
oable-laying apparatus now in use this would be an 
extremely difficult matter to accomplish expedi- 
tiously, and on this account Messrs. Crutohley and 
Suell are said to have devised a form of apparatus 
which may readily be fitted to any warship and will 
enable a commander to accomplish the desired re- 
sult. The Daily News of London alludes to the 
device and describes the method of laying as 
follows: 

„These inventors have devised apparatus by 
means of which a submarine cable can safely be laid 
at any rate of speed within the compass of the fastest 
cruiser. This is very far in excess of anything which 
bas hitherto been accomplished, but there is little 
doubt that the plan is feasible. The apparatus is 
capable of being fitted £o a warship or a properly 
equipped telegraph-ship, or, as an alternative, there 
is a temporary arrangement which is capable of be- 
ing adapted to any vessel at very short notice. 

'* A pulley at the stern of the ship ejects the oable 
overboard, and is driven by a motor. Beyond this 
stern pulley isa wide drum, over which the cable 
passes on its way from the hold. In conjunction 
with the drum is maintained 2,000 feet of cable 
under a constant tension. 

‘t The idea of a cable running out at twenty knots 
is rather startling, but experts are of opinion that 
this could be accomplished. The inventors have 
devised an apparatus for holding it in band and 
completely stowing 2,000 cubic feet of cable, called 
the *cable acoumulator’ (a small unit system of 
carrying the cable, which consists in placing the 
cable on board in drums of forty knots’ capacity, and 
arranging them in columns, from which the cable is 
drawn off alternatively), an ' automatio traveler to 
receive the cable as it leaves the drum, and finally a 
controlling system whereby an officer located in a 
obartroom keeps the attendant at the ejecting engine 
aware of the needed paying-out speed. 
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As will readily be seen, Messrs. Crutohley and 
Sn ll claim that by means of the apparatus they 
have invented, and in the manner in which the cable 
is coiled on board the vessel, it can be laid while the 
ship is running at twenty knots an hour, whereas 
heretofore under the moat favorable conditions eight 
and one-half knots has been considered quick laying, 
it frequently being necessary even to reduce the 
speed to four knots. Another important claim made 
by these inventors is that a ship might place itself 
over a cable which lay in moderately deep water and 
transmit messages without making actual metallic 
contact with it, by means of induced currents. In 
support of this theory it was pointed out that mes- 
sages have beeen transmitted and received by means 
of induced currents between a moving train and wires 
running along the track. In this case, however, the 
roof of the baggage oar in which the receiving and 
transmitting instruments were located, and to which 
the receiver was connected, was of tin and practically 
insulated, and moreover, the distance between the 
car and wires was comparatively short. Whether 
intelligible signals could be transmitted by means 


` of induced currents through any considerable depth 


of sea water, as is claimed, would seem rather prob- 
lematical, and any experiment made along this line 
will unquestionably be watched with interest by the 
scientific world. 

* N * 


From all accounts 
there would seem to 
be considerable uncer- 
tainty as to who 
should affix a tax stamp upon telegraphic messages. 
The Commissioner of Internal Revenue is said to be 
receiving soores of telegrams and letters from mer- 
chants, manufacturers and boards of trade, as well 
as from Senators and Representatives, asking his 
construction of the War Revenue Act of 1898 relating 
to this affixing of a stamp upon telegrams. The law 
apparently in no way speoities who shall affix the 
stamp, whether the sender of the message o: the 
company, but simply imposes the tax of one cent 
upon each message and presoribes that no telegraph 
company or its agent shall transmit to any person 
any dispatch or message without an adhesive stamp 
denoting the tax imposed by this act being affixed 
to a copy thereof, or having the same stamped there- 
on, and in default thereof shall incur a penalty of 
$10." In almost eveiy case where a commodity has 
been taxed, and especially is this so in the case of 
proprietary articles, the consumer has been obliged 
to bear the whole burden of the tax, and in some 
cases even more than the tax, for where an article 
has called for a stamp of a denomination of Jess than 
a cent the consumer has been charged an extra cent. 
Undoubtedly the consumer should bear his share of 
the tax, but it scarcely seems just that the whole 
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tax, and in some oases even more than the whole 
tax, should be thrust upon him. In the case of 
telegraphic messages, where the tax is but one cent, 
why not have the sender affix a stamp when the 
message consists of ten words and the company agree 
to pay the tax when the message consists of over ten 
words. This arrangement would unquestionably 
favor the telegraph companies, but at the same 
time the patrons of the various telegraph companies 
would not feel that they were bearing the whole 
burden of the war tax on telegrams. 
x „ N 

The Fifteenth General 
Meeting of the Ameri- 
can Institute of Elec- 
trical Engineers, re- 
cently held in Omaha, 
Neb., was probably one 
of the most successful gatherings ever held by that 
body in spite of the fact that but few Eastern mem- 
bers were present. The papers that were presented 
were with but few exceptions of a practical nature, 
which is certainly to be commended, as heretofore 
many subjects have been discussed at meetings of 
the Institute that were not, as a member once aptly 
expressed it, within five miles of earth. Probably 
the most important subject brought to the attention 
of the members present was the preliminary report 
of the Committee on Standardization. This report, 
which was carefully compiled by seven electrical 
engineers of high standing, familiar with every 
branch of the electrical industry, has for its aim not 
only the standardization of the sizes of apparatus, 
but also includes all the definitions and terms usu- 
ally met with in electrical specifications, as well as 
suggestions for standard methods of making and 
recording tests. The first subject touched upon in 
ghe report is that of “ efficiency." After defining 
the term and stating how the electric power should 
be measured for various types of machines and on 
transmission lines, the question of the rise of tem- 
perature is taken up and rules laid down as to how 
and where such temperature should be measured. 
Insulation and dielectric strength are next touched 
upon, and rules given as to where all insulation 
resistance tests should be made. The regulation of 
apparatus is fully discussed, and rules laid down as 
to how it should be measured. The var:ation and 
pulsation, rating and classification of voltages and 
frequencies are all carefully dealt with. The re- 
port ends with the recommendation of an already 
fairly well standardized notation. Although the 
recommendations regarding the standardization of 
apparatus were quite fully disoussed at the Omaha 
meeting, no definite action was taken toward ita 
adeption. It would be well were some such uni- 
form standard generally accepted internationally, 
and it was possibly with some such object in view 
that definite action was deferred for the time being. 
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The 1898 edition of the 
Street Railway Journal's 
financial supplement, 
which has just appeared, 
contains a careful com- 
parison of the gross earnings of the principal Ameri- 
can street railway properties for 1896 and 1897 whioh 
we think should prove of interest to our readers as 
furnishing a means of judging to some extent of the 
prosperity of the country. During times of unusual 
business depression, or in what is familiarly known 
as hard times, the gross earnings of street rail- 
way oompanies are as a rule affected, and a careful 
comparison of the gross earnings of a number of 
street railway companies extending over a period of 
several years will usually afford an exoellent ther- 
mometer whereby to judge of the financial condition 
of the country. According to the figures in the 
t Street Railway Red Book,“ of 175 American street 
railway ,properties the Union Traction system of 
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Philadelphia leads in gross earnings with receipts 
aggregating slightly less than ten and a half mil- 
lions, or with a gain of only $270,620 in gross receipts 
over 1896, or 2.65 percent. In the group in which 
the Union Traction system is to be found, number- 
ing twenty-six systems in all, i.e., those properties 
earning one million dollars or more annually, there 
was but an average gain of 2.2 per cent. in 1897 over 
1896. In the second group, comprising nineteen 
roads earning from $500,000 to $1,000,000, there was 
a decrease in gross earnings of 0.11 per cent. in 1897. 
In a third group, oomprising 46 properties earning 
from $100,000 to $500,000, the gross receipts in- 
creased as a whole 1.87 per cent. in 1897 over 1896. 
In the smaller systems the variation in gross re- 
ceipts between 1896 and 1897 was very slight. The 
average in gross earnings of the whole 175 prop- 
erties shows an increase of but 1.9 per cent. in 1897 
as compared with 1896, It is interesting and rather 
surprising to note that the average increase in gross 
earnings of all these properties was less between 
1896 and 1897 than between 1895 and 1896. This 
falling off in average gross earnings in 1897 may 
partially be accounted for in the growing use of the 
bicycle for business purposes and to the slow re- 
covery of industrial activity among the masses of the 
people. Under the present existing conditions in 
this country, if would not be surprising if the aver- 
age gross earnings for 1898 should be even less than 
for 1897, 


Under the Searchlight. 


Notes and Comments on Various Topics. 
The Proposed Reduction in G. E. Stock. 
The Boston News Bureau of July 6 says: 


The General Electric preferred stock committee has 
considered the proposal of the directors of the General 
Electric Company to reduce the stocks of the company, 
both preferred and common, 40 per cent. to $60 par value, 
anda majority of the committee has decided not to recom- 
mend thís proposition to the preferred stockholders. Mr. 
Carr, the minority member of the committee, representing 
the Ames estate interest in the preferred stock, was in fa- 
vor of accepting the proposition. The Ames stock, there- 
fore, not baving been deposited with the committee, will 
probably be voted at the meeting of the General Electric 
stockholders in favor of the proposition to reduce the 
stocks of the company to $60 par value. Messrs. Liver- 
more and Atkins, the majority of the preferred stock com- 
mittee, will shortly issue & circular outlining their pro- 
posed action in regard to the preferred stock. Mr. Carr 
will withdraw from the committee. 


As we stated in an editorial in our June 22 issue, 
there would seem to be no valid reason why the pre- 
ferred stockholders should be obliged to bear prac- 
tically the whole burden in the proposed reorganiza- 
tion of the General Eleotrio Company, which has 
been brought about through the efforts of ELEC- 
TRICITY. That a reorganization is absolutely neces- 
sary we have claimed and proved for several 
years, but it is likewise plain to be seen that 
if the accumulated dividends, now amounting 
to $1,488,200, on the preferred stock, are paid it will 
wipe out all the earnings of the General Electrio 
Company for this year, and consequently no divi- 
dends need be looked for next year, and possibly for 
several years to come. No account has been taken 
of these baek dividends, and in the annual reports 
issued by the General Electric Company the acou- 
mulated dividends have systematically been omitted 
from the list of liabilities, which, as we have all 
along claimed, is decidedly wrong. ELECTRICITY 
has pointed out to the directors time and ayain that 
these accumulated dividends were a liability whioh 
would some time have to be met. Were we pre- 
ferred stockholders, we should unhesitatingly side 
with the majority of the committee and oppose the 
reduction of the preferred stock in the manner pro- 


posed, 
& N * 


IN a sorimmage between employees of the Mon- 
mouth Traction Company and those of the Penngyl- 
vania Railroad Company at Bordentown, N. J., on 
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the 5th inst., about the raising of a pole on disputed 
ground, an incident occurred that will proba- 
bly be utilized by some of our realistic play writers 
as an effective scene in an East Side drama. The 
particulars as we find them in the Pennsylvania 
Inquirer are as follows : ‘‘ When the trolley men pre- 
pared to raise the pole Mayor James S. Gilbert ap- 
peared with Marshal H. N, Johes and twenty-five 
officers sworn in by him and gave warning that any 
one interfering in the work would be arrested, The 
street was crowded with people. The railroad com- 
pany also had a big force on the scene. The raising 


ol the pole alongside the hole was the signal for both 


forces to come together. Railroad men jumped into 
the hole and were yanked out by the trolley men. 
Supervisor F. J. Potter and his assistants, Richard 
Silvers, Joseph Venable, Frank Eldridge, James 
Lewis and Edward Ford, all Pennsylvania Rail- 
road employees, were arrested and taken to the 
City Hall. Later they were released on an order 
from Justice Garrison, of Camden, In the mean- 
time the trolley men had conquered and the pole 
was planted. The railroad men then uudertook to 
saw it down, and in the scrimmage Marshal Jobes 
and James Lewis were slightly cut by the saw 
Then a Monmouth Traction man was seized with a 
happy thought and climbed to the top of the pole with 
an Awerican flag. He remained on his lofty perch 
for nearly three hours and dared those beneath to cut 
the pole down, but no one attempted to doit. Late 
in the afternoon, however, the pole was ordered re- 
moved by Councilman Thomas Gash, chairman of 
the Street Committee. Jt was moved a distance of 
several feet to another property, the committee 
claiming after an examination of the ordinance 
aud a measurement of the street that the pole was 
erected in the wrong place. It now stands in its 
rightful position." 
x * * 
WE are in receipt of the following notice: 
TWENTIETH TRIENNIAL EXHIBITION. 
Oflice of the Evecutive Committee, Mechanics Hu ilding. 
Poston, May 27, 1898. 

It Is well known that the General Electric Company 
do not place exhibits with local expositions. Assured of 
the high character of our October exhibition, they will 
present a large working exhibit with ua. 

MASSACHUSETTS CHARITABLE MECHANIC ARSOCIATION. 

Possibly the working exhibit” referred to will 
show the visitors at this exhibition the General Eleo- 
tric Company’s method of manufacturing stocks 
and bonds at will. 

K NK X 
Peculiar Antics of a Lightning Bolt. 


During a severe thunderstorm on July 5 the home 
of a certain gentleman in California was struck by 
lightning. The bolt struck a big locust tree in the 
yard, jumped from that to the peak of the house 
and burned or melted some nailsin the wood. From 
there it went down the attic window post, whioh 
was splintered, and went through the plastering in 
five small holes. It looked as though the holes were 
made by a gun. It set the lace curtains on fire and 
partly burned a feather bed. The bolt seemed to 
part here, part going out frout and part going back. 
The part going front damaged tle shutters, ripped 
off the plastering, follewed some nails over the door- 
head and melted the wire on a screen door and went 
into the ground under the front steps. The part 
that went the back way doubled again before it en- 
tered the ground, one part taking one side, tearing 
out a window frame, following a tin valley down a 
doorway, ripping off plastering and laths and then 
into the ground. The part that took the other side 
ran along a partition, ripping off laths and plaster- 
ing, down the back stairway and through a tin safe 
or cupboard. In the oupboard were knives and 
forks. These were melted and stuok where they 
came in contact with each other. From the cup- 
board it went through the corner of the house, tear- 
ing off plastering and weather boarding and ripping 
open the corner posts. 
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LACHINE RAPIDS PLANT AND THE COST 
OF PRODUCING POWER FOR GENERA- 
TING ELECTRICITY THEREFROM.* 


BY W, M'LEA WALBANK. 
Montreal, Can. 

In order to allow of a fair comparison with other 
plants, of the cost of producing power for generating 
electricity from the Lachine Rapids plant, the writer 
considers it desirable to give you a brief outline of 
the hydraulio as well as the electrical equipment of 
our works. 

The world renowned Lachine Rapids, as you are 
all doubtless aware, is situated on the St. Lawrence 
Itiver, a short distance from the oity of Montreal. 

The idea of converting the wasted energies of these 
turbulent waters and harnessing them fer the use 
and convenience of man was not new, As far back 
as 1866 a company was formed whose object was to 
erect dams and construct large bydraulic works 
about a mile lower down the river than the site of 
the present power house, their object being to induce 
factories to establish their works at the rapids, for 
at that date the possibilities of electric transmission 
had uot been demonstrated. The scheme, however, 
never materialized, and since that date various proj- 
ects have from time to time been talked of, but 
never matured. 

In the fall of 1895 the Lachine Rapids Hydraulio 
& Land Company, Ltd., commenced its operations. 
The directors commenced work only after having 
fully satisfied themselves upon the difliculties to be 
encountered and overcome, and carefully studying 
the question of back water, frazil and anchor ice, 
aud went in with a determination to succeed. 

The company was honestly formed, without 


“ground floors ’’ or sub-cellars,’? with a bona fide , 


capital in which every share represents one hundred 
dollars ($100) cash. This, the writer considers, has 
direct bearing on the cost of producing electricity, 
because a company handicapped by what is called 
watered stook, or exorbitant promoter salaries, has 
to pay interest on money it never had the use of. 

Having therefore formed a company on asolid and 
firm financial basis, tbe property fronting on the 
Lachfne Rapids, and controlling the water power 
privileges, was secured, and operations for the de- 
velopment of the water power commenced. 

HYDRAULIC DEVELOPMENT. 

The hydraulio plant consists of a main dam and 
power house, one thousand feet long, and a wing dam 
and guard pier five thousand feet long, forming a 
bead race or basin with an average depth of twelve 
feet at low water. 

To secure this it was necessary to divert the waters 
of the St. Lawrence and lay bare the bed of the river 
for a distance of over a mile and remove over 400,000 
cubic yards of rock. 

The main dam, which is constructed of a series of 
isolated cut stone piers, with head gates and stop 
logs, furnishes in all thirty-six (36) flumes and 
three (3) waste weirs, at the same time forming 
foundations for the power house and turbine sheds. 

The total development will, when completed, con- 
sist of seventy-two (72) vertical turbine wheels and 
twelve (12) generators, the wheels connected in 
series of six, by gearing, to a horizontal shaft, at the 
end of which a generator is directly connected. The 
completed power house will contain twelve (12) such 
gets. 

Of the total installation forty-eight (48) wheelsare 
already in place, and the power house, head race, 
tail race and dams are completed. 

ELECTRICAL EQUIPMENT. 

Each dynamo house will oontain four (4) three- 
phase General Electric alternators, wound for 4,400 
vults at full load, and two direot-ourrent exciters at 
120 volts. There will be in the total installation 
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three such dynamo houses, containing in all twelve 
dynamos and six exciters, each exoiter being capable 
of exciting four machines. Each dynamo house 
will have its own switchboard, of blue Vermont 
marble, of the very latest design, so arranged that 
each circuit may be operated from the switchboard 
of either power house. ‘The floors are of slate and 
the building of solid brick. The current is generated 
at 4,400 volta, avoiding the use of step-up trans- 
formers, is transmitted on iron poles over bare copper 
wire to the city of Montreal, a distanoe of about five 
miles, to the sub-stations, where the pressure will 
be lowered to 2,300 volts, and by means of sub- 
station switchboards sub-divided into the desired 

units and distributed partly through underground 

conduits, and partly by overhead construction, 

throughout the oity of Montreal and its suburbs, 

where we find a population of over 300,000 people 

offering a market for light and power. 

Of the total equipment one-third is already in- 
stalled. 
TOTAL POWER. 


The wheels were tested at the Holyoke testing 
flume on April 16 and 17, 1897, and developed at 
full gate as follows: 

With a speed of 76 revolutions, discharging 235.33 
cubic feet of water per second and developing 300.84 
horse power, showing an efticiency of 81.32 per oent., 
which would make the total possible output of our 
power house about 16,000 kilowatts. 


COST. 


Perhaps the greatest obstacle to a fair comparison 
of electric current produced by water power, as 
against the same ourrent produced by steam, is the 
first ocst. In the former case, especially if a large 
water power is to be developed, the expense of the 
whole installation, such as dams, head and tail races, 
eto., has usually been made at the commencement, 
while perhaps only a fraction of the power thus ob- 
tainable is at once used, therefore throwing a very 
much larger capital cost per unit than with a steam 
plant, which need only install the power necessary 
for immediate demand and continue inoreasing or 
adding thereto as the demand therefor offers. 

In our own case you will notice it was necessary 
for us to spend about one million dollars ($1,000,000) 
in hydraulio development. This million dollars is 
able to furnish us over twenty thousand (20,000) 
horse power, whereas it will be some time before we 
will be able to convince the public of the advantages 
to be derived from the use of electricity, which is no 
easy task, as anyone familiar with the subject will 
bear out. 

The 5,000 horse power from a commercial point 
of view will have, for the present at least, to be 
charged with all the expense of the hydraulio de- 
velopment of over 20,000 horse power. 

In estimating the cost of producing power from 
the Lachine Rapids, the writer does not take into 
consideration the cost of distributing power, for this 
would be the same in either case, whether the prime 


mover was a water wheel or a steam engine. He 


will therefore confine himself to the cost of develop- 
ing water power and delivering that power on the 
bus-bar at the sub-station, exclusive of the generator. 
He will add the cost of transmission line from the 
source of power to the sub-station in the city, becaure 
this ie directly attributable to water power plants, 
as i$ would not be necessary in the case of a steam 
plant, unless it were for transmitting power from a 
coal mine to a city, or following the practice laid 
down by the Brooklyn Edison Company, in locating 
their power house at a point convenient for obtain- 
ing coal, and water at reduced prices, using high- 
tension transmission, and converting by rotary oon- 
verters at various sub-stations. 
There will also be included the step-down trans- 
formers to bring the pressure equal to that required 
for local distribution, namely, in the neighhorhood 


of 2,000 volts, 
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Ile will also charge the water power with the drop 
or loss in power from the rapids to the sub-station. 

The writer therefore considers, in justice to the 
Lachine Rapids plant, it would be necessary to give, 
first, the oost per kilowatt per year for the portion 
of the plant at present installed and oonnected to 
generators ready for operation, and second, what the 
cost will be per kilowatt per year when the whole 
water power development is in operation. 

First—The total oost of water rights, dams, hy- 
draulio machinery, power house, transmission line, 
step-down transformers, eto., is $957,200. 

Power developed, 4,000 kilowatts at the gener- 
ator. Allowing 10 per cent. loss, there will be de- 
livered at the sub-station bus-bar 3,600 kilowatts, 
which is equivalent to $263.83 per kilowatt, capital 
cost. 

This, at 6 per cent., would be equiva- 

ent aN $15.95 n kw. 

Depreoiation of $300,000, which will 
more than oover the cost of that por- 
tion of the plant subject to depreci- 
ation, rated at 5 per cent. and 
apread over 3,600 kilowatts, would 

be equivalent boo . y 
Operating expenses, inoluding labor, 

repairs, insurance, amounts to $10,- 

275 per annum, which, divided into 

3,600 kilowatte, is equivalent to.... 


4.17 R KW. 


2.85 P KW. 


Making a total oost per kilowatt on a 

twenty-four hour day basis, per 

J $22.97 P KW. 

Second—The total cost per kilowatt with the 
whole water power plant in operation. 

Before giving these figures the writer would like 
to explain that the figures herewith quoted are re- 
liable for the cost of the completed plant, inasmuch 
as the same is at present under contract with repu- 
table firms, the Lachine Rapids Hydranlio & Land 
Company having a limited time in which to order 
the works completed. 

The total capital cost with seventy-two wheels 
installed will be $1,113,273. 

Power developed after deducting all 

losses will be 13,500 kilowatts at the 

sub-station bus-bar, equivalent to 

$82.46 per horse power capital cost, 

which, at 6 per cent., represents (per 

annum) eene "esu ostensis $1.95 P KW. 
Depreciation per kilowatt will equal... 1.68 R KW. 
Operating expenses, including labor, 

repairs, oil and waste and insurance, 

if taken upon the same basis as al- 

ready existing, will amount to $20,- 


453, equivalent to—44æ 1.51 X KW. 


Making a total for a twenty-four hour 

run per annum of...... (Ran qaas ee . $8.14 P Kw. 

It will be noticed that the operating expenses, as 
well as the depreciation per kilowatt, in the latter 
case is very much reduced, and it isa remarkable 
feature how constant our operating expenses are, even 
at preeent, being practically the same with full load 
as with no load. 

In connection with these figures it might be stated 
that coal used in Montreal and vicinity ia what is 
known as Nova Sootian coal and costs $3.50 per ton 
for run of mine. 

The writer would also draw your attention to the 
fact that the capital oost cited in each of the fore- 
going cases includes money paid for real estate, of 
which the company owns over some eight million 
feet, fronting on the rapids, intended at some future 
date to form the site of a suburban town, and whioh 
it is hoped and expected will return the money ex- 
pended in developing the water power above referred 
to. 

CONCLUSIONS, 
From the foregoing the writer trusts that he has 
shown that where reliable water power can be ob- 
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tained within reasonable distance from power centers 
it can be made to produce cheap eleotric current, to 
say nothing of the great advantages the city must 
derive therefrom, not only commercially, but viewed 
from a sanitary standpoint as well, as the use of 
electric power thus generated is the best smoke oon- 
sumer yet invented. 


TRANSFORMER ECONOMY. 


BY PROF. WINDER ELWELL GOLDSBOROUGH, 
Purdue University, Lafayette, Indiana. 

A great deal has been said and written about the 
statio transformer of alternating currents, and yet 
we are only just beginning to understand this much 
. discussed piece of apparatus. The manufacturers 
have made it and experimented with it, the theo- 
rists have experimented with it and disputed over 
it, the underwriters bave disputed over it and en- 
dured it, and the central station men have endured 
it and made use of it to the great good and comfort 
of the public. No other piece of apparatus in the 
field of electrical engineering bas been lauded 
higher or been the subject of greater abuse, and to 
all it has served a purpose, 

To-day the transformer occupies a higher position 
than ever before, and it grows in importance as each 
new development in the field of applied electricity 
points out a new department of usefulness for it. 

There has, however, been enough agitation lately 
on the part of manufacturers, in behalf of substi- 
tuting new types of transformers for the old ones 
now in use, and of relegating the small transformer 
to the scrap heap, to cause the centra! station men, 
who are responsible for the successful operation of 
alternating current generating plants, some unrest. 
The foundations of many of these plants were laid 
before the time of skilled designers of electrical 
machinery, and at a period when the factory motto 
was out and try." As the public demands in- 
creased, the plants developed and expanded before 
the practical men were amenable to ‘‘ theories," and 
before the exact methods of the laboratory had be- 
oome the daily practice of the constructing engineer. 
Managers see that engineers are stil] making mis- 
takes, and that faulty design is still a factor in eleo- 
trical development, and when they call to mind the 
enormous sums of money that have been spent in 
this country on ill-advised improvements it is not to 
be wondered at that they hesitate. 

There is, however, a gradual change for the better 
in the number of the yearly contributions to the 
records of our electrical societies, and as these 
records are the expreesion of the best thoughts of 
the men who have made America famous as the land 
of electricity, they may be taken as signs of the 
times in our department of engineering activity. 

We are constantly impreseed with the fact that the 
refinements of exact scientific methods are being 
made the subject of everyday disoussion, and that 
the more difficult problems of the technical side of 
the profession are being so well elucidated by our 
, practical theorists ’’ that it is possible for all of us 
to enjoy a oonorete appreciation of electrical science 
without an excessive expenditure of mental energy 
on the theoretical. 

We are coming to a time when exact methods will 
be the universal rule and when the reputation of 
having a high “‘guessing factor will no longer be 
a sufficient recommendation. 

These infiuences are noticeable in the improved 
electrical intelligence of our workmen, as well as of 
our station engineers, and I find that it extends even 
to the general publio. Indeed, a careful record of 
the number of times that I am asked how does 
the little trolley wheel push the oar along ?’’ shows 
a yearly deorease of nearly 50 per ceat. 

So we see that matters adjudged to be of slight 
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importance a few years ago are being allotted their 
normal position. A fault isa fault at the present 
day, and is not often disregarded as ‘‘ too small to be 
appreciable." The old saying that if you take 
care of the pennies, the dollars will take oare of 
themselves ’’ applies just as well to electrical engi- 
neering as it does to other professions, and it is the 
„ pennies ’’ that I am about to deal with. 

Our principal manufacturing companies freely 
advertise and guarantee the specifio eoonomio per- 
formanoe of which each and every one of the trans- 
formers that they place upon the market is capable. 
They severally advertise to supply us with trans- 
formers equaling in efficiency, regulation (and what 
not) any other transformer that can be found upon 
the market. 

The manufacturing companies are unanimous in 
their guarantees of high efficiency, low core losses, 
negligible aging and close regulation. If we can 
purchase transformers freely on these representations, 
with sufficient guarantee that the specifications ad- 
vertised are strictly conformed to or improved upon, 
there is little to be desired on the part of the pur- 
chaser over and above what is offered. Any slight 
improvement that it shall be possible to make upon 
the best of the performanoes advertised by the com- 
peting factories will be forthcoming in consequence 
of the rivalries of trade, and tbe purchaser need 
only seek now for means of protecting himself 
against occasional faulty manufacture. 

When, therefore, we consider the perfection to 
whioh this type of apparatus has been brought, in 
its every detail, and in sizes varying in capacity 
from a fraction of one to over 800 kilowatts, we have 
cause for congratulation. 

. If you have followed the design and manufacture 
of the commercial transformer, I think yuu will 


admit that at the present time the best of them - 


are figured just about as close. as is possible, and 
in fact we bave almost reached the point beyond 
which any further advance in the direction of im- 
proved efficiency must be made by getting better in- 
sulating materials, requiring less space and giving 
this space to the iron and copper. l 

Witb a view to investigating the present status of 
the transformer and the ability of transformer manu- 
facturers to meet in all oases the exaoting speci- 
fications which they have laid down for them- 
selves, I have had a number of transformers of 
recent design tested in the Pardue laboratories 
within the last year. The results of these tests are 
especially gratifying when gauged from the stand- 
point of our present commercial requirements, and 
to the specialist a detailed statement of the resulta 
would be interesting. In view of the fact, however, 
that the electrical literature of the day contains 
numerous matters of this kind I will not bore you 
with many figures, but rather disouss the resulte in 
a general way. 

With but one exception the transformers tested 
have surpassed the requirements of the specifica- 
tions laid down hy Prof. Jackson in his excellent 
article on transformer testing, with which we are 
all familiar, and generally speaking they have con- 
formed fairly closely to the published guarantees of 
the companies submitting the trausfoi mers for test. 


To what extent this is true may be better appre- 


ciated if I cite one or two examples. 

A 2.5 kilowatt transformer was submitted for test 
that was guaranteed to conform or improve upon the 
following specifications : Core loss 48 watts, regula- 
tion 2.1 per oent., and full load efficiency 96.1 per 
cent. The test of this transformer gave: oore loss 
42.19 watts, regulation 1.9 per oens., full load effi- 
ciency 96.2 per cent. 

The showing made by this transformer is good. 
The oore loss is 5.81 watts less than the stipulated 
value, and the efficiencies are in exoess of the stipu- 
lated values. Iu this case the manufacturers more 
than substantiated their guarantee, and supplied a 
transformer that is a greater revenue producer than 


the specifications call for. If the coore iron of this 
transformer can be relied upon as not materially in- 
creasing in its hysteretic loss with age, it is an easy 
matter to figure the money value of the excess econ- 
omy that the transformer develops. 


Suppose, for instance, a contract should be made 
for forty of these transformers at $30 each to meet an 
it crease in a station load of 100 kilowatts. On an 
all-day schedule these transformers would probably 
carry a oommeroial load equivalent to full load 
working for five hours. This assumption may seem 
to represent a bester oondition of service than is 
usually met with in practice, but it is an assump- 
tion that is fair to the manufacturer in considering 
the all-day efficiency. The transformers would 
therefore be working under no load for 6,935 hours 
and under full load for 1,825 hours per year, and 
under the conditions of the test would save 1,794 
kilowatt hours to the station. If we figure the oost of 
producing this power at two cents per kilowatt hour, 
the saving per year would be $35.88 for the forty 
transformers, or practically 3 per cent. on the amount 
invested in the transformers. If this power were 
sold for six cents per kilowatt houc it would repre- 
sent a net gain to the purchaser of 1,794 x .06 = 
$107.64 per year more than he had any right to ex- 
peot under the contract specifications. 


Another 2.5 kilowatt transformer submitted for 
test is advertised by the makers to show a core losa 
of 57 watts, a quarter load cffioiency of 91 per cent., 
a full load efficicnoy of 96 per cent., a regulation of 
2 per oent., and a no load ourrent of .1 ampere. 
Under test it was found to have a core loss of 63.6 
watts, a quarter load efficiency of 90 per oent., a fall 
load efficiency of 94.8, a regulation of 8 per cent. 
and a no load current of .087. 

Suppose we estimate the econo ny of transformers 
of this type just as we did those of the type previ- 
ouely considered. The forty transformers, working 
on the same schedule, would waste 4,014 kilowatt 
hours more power than they should under the speoi- 
floations advertised. At two cents per kilowatt hour 
the total money loss would be $80 per year, or over 
6.5 per cent. of the cost prioe of $1,200, 

Many engineers may olaim that the cost of check- 
ing up the performance of the transformers would 
more than eat up the raving effected by the small 
margin that these results represent, and in mauy 
cases under the present organization tbis would 
doubtless be true, but if a well-advised stand was 
taken by the central station managers for mutual 
protection the result would be markedly beneficial. 

A percentage of the transformer output of each of 
the manufacturing firms could, for instance, he 
tested in some one place, where a record of the in- 
dividual performance of all the transformers submit- 
ted for trial could be kept, and not only effioienoy, 
but aging and insulation and temperature trials 
could be made at a merely nominal expense. 

But these examples do not cover the ground. I 
will cite two others. 

In the case of a 15 kilowatt oil insalated trans- 
former, guaranteed to develop a quarter load effi- 
ciency of 96 per oent., a full load efficiency of 97.4 
per cent. and to have a regulation of 1.77 per oent., 
the test showed a quarter load efficienoy of 94.5 per 
cent., a full load efficiency of 96.1 per cent., and 
a regulation of 1.6 per cent. The core loss of this 
transformer, which operates at 60 oyoles, is 186.6 
watts, aud the specifications under which it was 
built require that the core lossshould he about 150 
watts. 

It would take seven of these to give an output of 
100 kilowatte—and they would oost not less than 
$115 each. The seven transformers in this oase 
would waste 3,855 kilowatt hours in a year, whioh 
represents a financial lose of $77 in one year over 
and above the loss to be expected. This approxi- 
mates 10 per cent. of the original cost of the trans- 
formers and is an item that oannot be negleoted. If, 
on the other hand, this waste power oould be sold at 
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six cents per kilowatt hour, it would represent a 
part of the just return on the investment oontem- 
plated when the transformers were purchased, and 
would mean $221 to the company. 

I do not olaim that the figures whioh I present to 
wou oover all the items of expense that enter into 
ithe installation of 100 kilowatte—in transformers. 
"They do not, but they do represent a phase of the 
question that deserves more than passing attention 
at atime when competition is becoming sharper and 
ssbarper. 

In what I have so far said I have not touched upon 
the matter of the aging of the transformer oore-iron. 
In cases where it is appreciable it only serves to ag- 
gravate the conditions and make the percentage loss 
greater. In the same way the cost of production 
and the selling price of the power both enter as im- 
portant factors, as well as the cost of the transform- 
ers. All of these assumptions I have placed low 
and they should be regarded rather as pertinent ex- 
amples of the conditions that exist in large plants. 
The small plants will be affeoted by infiuences of 
this character to a much greater extent. 

I do not wish to tire you with figures, but as I be- 
lieve you will be interested in these comparisons of 
guaranteed and actual efficiencies, I wish to call 
your attention to one more case before leaving this 
matter. Not long agoa manufacturing company re- 
quested permission to send a one kilowatt trans- 
former to the University laboratories for a special 
test, as the transformer was of a new type and 
highly efficient. Tbere was no direct guarantee in 
this case, but the impression was given that the 
transformer would develop an efficiency equal to, if 
not exceeding, the efficiency of any other trans- 
former of like capacity on the market. The results 
of our tests indicated a core loss of 178 watts, a full 
load efficiency of 82.6, a quarter load efficiency of 
62.4 aud an all-day efficiency of only 54.5 per cent. 

There are probably to-day a goodly number of 
these so-called highly efficient ’’ transformers eat- 
ing up the profite of various of our lighting com- 
panies thronghout the country, simply for the reason 
that in many cases business managers of electric 
light and power plants are not sufficiently alive to 
the importance of looking after the efficiency of the 
apparatus forming their equipments just as closely 
as they look after and check up every item of oper- 
ating expense and maintenance that is necessitated 
by the exigencies of the service. 

The use of transformers such as the one just re- 
ferred to would be pitiable. It is fortunate that 
&bey do not grow to large proportions, but never- 
theless they have a telling effect wherever they fall. 

As regards the aging of the modern transformer 
irons, I hold rather a conservative opinion at the 
present time. A great deal has undoubtedly been 
accomplished within the last few yearsin the way 
of improvement in this respect, and the modern 
transformers tbat are supplied to us for testing show 
a wonderful gain in efticiency, due both to the lower 
initial core losses and to the diminished per cent. of 
these core losses with the aging of the iron. 

The general opinion seems to prevail at present to 
the effect that aging is due directly to the reversal 
of the direction of the flow of the magnetio flux in, 
rather than to long continued heating of, the iron 
forming the cores of transformers, and this opinion 
is also expressed in mach of the printed matter that 
bas come into my hands. 

In a lecture delivered by Prof, Fleming he said : 
4: It was also discovered, some time back, by Mr. W. 
Mordey that prolonged slow heating of iron to only 
60 degrees C. or 90 degrees C. bas a marked effeot on 
the hysteretio constant, and the result is often to in- 
orease this constant two or three times. The effect 
varies with the annealing of the iron, and in many 
cases the iron which shows the least hysteretic con- 

stant at starting experiences the largest percentage 
inorease of it on prolonged heating. This effect is 
called the magnetio aging of the iron. Owing to 
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the enormous use of iron for transformer purposes 
this aging bad now become a very important mat- 
ter. 

‘* The electrician lays no very great stress on the 
mechanical qualities, such as tensile strength, elas- 
ticity and eo on, but he requires high permeability, 
small hysteretic constant and small aging; and the 
iron and steel manufacturer has been able of late 
years to meet these new requests by producing steel 
of the necessary quality. Iron and steel can now be 
produced with a maximum permeability of 4,000 
C. G. S. units, a hysteretic loss of about .15 watt 
pound per 100 cycles per 2,500 flux density, and of 
non-aging quality. I do not mean to imply that 
all these qualities can be equally combined in the 
same sample, but that the iron or steel can be varied 
to suit the demand. 

Steel oan be produced with a higher permeability 
than wrought iron for large magnetic forces, and 
with a superior non-aging quality.” 

The fact seems to be well established that non- 
aging transformer iron is a commercial possibility, 
but the fact remains to be demonstrated practically 
that material of the necessary quality can be ob- 
tained in sufficiently large quantities to supply 
the demands that are being made upon the manu- 
factories. 

Failure in this regard is not the fault of the build- 
ers of the transformers, and I have reason to know 
that there are cases in which disquiet prevails in the 
minds of managers as to whether or not they are 
getting what they are paying for. I know that the 
general claim is made that iron with an ‘‘ inappre- 
ciable aging effect? is used, and I do not wish to go 
on record as claiming that it is not used. but what I 
do wish to point out is that there are transformers 
being placed on the market to-day that do not oon- 
tain non-aging iron. From a large transformer com- 
pany I have received notice that at the present time 
we have not non-aging iron which will fulfill our 
specifications of core loss; that which we have on 
hand will give a oore loss of from 20 to 25 per cent. 
greater than the amount stated in our speoifioa- 
tions.“ At the present time therefore it is needful 
to make just as careful tests for aging as for efficienoy 
or for insulation, in spite of the faot that the former 
take a longer time and are tberefore relatively more 
expensive to make. 

During the last three months six transformers of 
different types have been subjected to most carefully 
conducted aging tests in our laboratories. The 
completed report on these tests has come to me 
within the last few days and I can give you a resumé 
of the results. 

The oore losses of transformers A and B were high 
to begin with, the first being 72 watts and the latter 
83 watts. The per cent. increase in the core loss of 
these two transformers does not, however, seem to 
be as great as the per cent. increase in the core losses 
of transformers C and D that are of more recent 
manufacture, and that showed initial core loases of 
31.5 and 37 watts respectively. 

Trausformers B and D are of 1.5 kilowatt capacity 
and transformers A and C of 2.5 kilowatt capacity. 
An inorease of from 5 to 10 per cent. is shown in all 
the transformers. 

To get an idea of what this means, suppose we con- 
sider tbe effect upon the economy of the 2.5 kilowatt 
transformers, considered in the second case disoussed 
above of a 10 per cent. increase in the core loss. It 
will add $1.11 per year to the cost of operating each 
transformer at two cents per kilowatt hour, or $44.4 
for the total number. 

This represents an additional gain of 3.7 per oent. 
per year on the investment in three months, ora 
possible percentage loss on the investment of 14.4 
per oent., after the first year, on the supposition of 
a uniform inorease in the core loss. 

These figures are not startling in any way, they 
are too small for that, but they are matters of fact 
to be taken into consideration when making invest- 
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ments. The opinions that I am voicing regarding 
the aging of modern transformer irons are conserva- 
tive, as I believe the transformers built to-day will 
show a marked improvement upon the performanoe 
of transformers built even as late as one year ago. 
As far as the aging tests that we have made go to 
throw light upon the subject, I am inclined to be- 
lieve that the aging problem has as yet not been 
solved, as none of the transformers tested have met 
the requirements of the specifications under whioh 
they were submitted, and some have fallen very far 
short of it. All of the transformers tested were new 
except transformer A, which at the time these tests 
began had a core loss already increased to 13 per 
cent. above its initial value. Transformer A was 
built about two years ago. 

The aging of transformer iron does not inorease 
at a constant rate with the time, The rate of in- 
crease diminishes as the service continues, but the 
increase may go on indefinitely. Until the use of 
non-aging iron becomes more generally poesible 
than at present, it is probable that it will pay to 
replace the majority of the transformers placed on 
market by new ones every few years. 

It is our present intention to inaugurate next fall a 
series of one year aging tests under oontinuous full 
load conditions of a representative number of trans- 
formers that will be built during the present sum- 
mer by the manufacturing companies who are in- 
terested in having these pointe thoroughly ventilated, 
and I trust to be able to publish a record of fine 
performance in this respect at the time of the com- 
pletion of the tests. 

The correct insulation of transformers is another 
important point that should be oonsidered by the 
central station manager. Like many of the prob- 
lems with which we have to deal in the effort to 
make the transformer a commercial] success, this one 
seems to be subject to a wide variety of opinion. 
The oil insulation of transformers has deservedly 
come into great favor, and where care is taken in 
the selection of the oils used and in the proper de- 
sign of the transformer case, high protection is 
secured. Oil insulation under all oircumstanoes 
does not, however, secure to the purohaser the pro- 
tection which he feels he is paying for. The claims 
that are usually made for the superiority of oil in- 
sulation, to wit, that it serves to preserve the insula- 
tion from oxidation, reinforces the resistance of the 
insulation to pancture, reinsulates punctures after 
the passage of the disobarge and facilitates the diffa- 
sion of the energy liberated as heat in tbe core and 
the coils, can in general be readily substantiated. 

My experience, however. is that these statements 
must be regarded as having only a relative bearing 
upon the subject. Under certain oiroumstanoes the 
insulating value of an oil will be very materially 
impaired. We are told that transformers will last 
indefinitely when insulated with oil, whereas with- 
out oil the insulation will Le so deteriorated after 
five or ten years that the transformers should be 
placed, and it may therefore be a matter of surprise 
that the insulating qualities of the oil itself are ever 
seriously diminished. As a matter of fact experi- 
ment shows that the insulating properties of the 
oil commonly used in transformers are increased as 
their temperatures are raised up to about 110 degrees 
C., and that if allowed to cool they will not lose their 
augmented power of resisting a disruptive discharge. 
This much might be said in favor of oil insulation, 
in view of this two or three fold gain in insulating 
power, were it not for the fact that a continued 
heating of the oil for any considerable lengtb of time 
changes the oil to such an extent that on being 
cooled its break-down value will be only about one- 
fifth of its original value. And therefore an oil in- 
sulated transformer that will stand an insulation 
test of 10,000 volts when new, may break down 
under a pressure of 2,000 volts after having been jn 
continuous service for a considerable time. Condi- 

tions such as will produce a result of this character 
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are not likely to ooour in the case of modern trans- 
formers, as the inorease in the temperature of even 
the poorest transformere rarely exceeds 70 degrees 
C. I have, however, met with cases in which ex- 
cessive heating bas resulted when the transformers 
were kept continuously in service, and I have also 
in mind a case in which a good modern transformer 
was so situated above atin roof and in a position 
where it was protected from any breeze that might 
be stirring, that, when the sun played upon it, ite 
temperature reached perfectly distressing values. 

What I have said will serve as a hint of how not 
to handle a transformer, and the importance of 
selecting proper places for the location of trans- 
formers. 

If you will look carefully into the matter yon will 
find that not all of the burnouts are due to faulty 
construction on the part of the manufacturer. It is 
my experience that the contractor has been in fault 
in a fair proportion of the cases in which the trans- 
former and service installation has suffered. 

For all commercial purposes the best oils will be 
found to give thoroughly satisfactory results and 
retain their insulating properties unimpaired 80 
long as the maximum temperature of the oil does 
not exceed sixty or seventy degrees centigrade. In 
making a station test of a transformer, if th. rise in 
the temperature of the windings, as measured by 
the increase of resistance method, does not exceed 
fifty degrees centigrade after a ten hours’ ran at full 
lead, the transformer may be passed as satisfactory 
in this respect. 

In connection with oi! insulation it must be re- 
membered that its efficiency as au insulating medium 
is impaired by discharges in the oil. One of the 
foremost olaims made in behalf of oil insulation is 
that i$ will flow in and fill up a rupture in the in- 
sulation of the coils. Every electiio disobarge that 
takes place through the oil, however, disintegrates 
and breaks up the normal structure of the oil, and 
causes carbon and other conducting compounds to 
form. These will rapidly multiply if the disobarges 
are at all frequent, and will destroy the insalating 
properties of the oil. 

As a case in point, and I presume you may know 
of other similar instances, I Want to call your atten- 
tion to a very good example of what good practice 
v8. bad practice will accomplish. 

There is a city in the West in which the condi- 
tions under which electricity is supplied for incan- 
descent lighting are somewhat unusual. There are 
two companies interested in the business, and both 
employ the alternating current converter system of 
distribution. The plant that is operated by the 
older company was installed about six years ago, and 
its equipment has grown slowly from year to year as 
business expanded. Its development has followed 
the waves of evolution modifying electric lighting 
practice within this period with a lag factor approxi- 
mating 90 degrees. The plent has some strictly 
modern machinery, but much of the line equipment 
is old. A number of its transformers have been 
burnt out on account of defective insnlation, some 
have been burnt out by lightning and some have 
shown their efficiency by getting so hot when 
switched in on an all-day schedule, under light load, 
that the ‘‘ oil used to insulate them boiled up and 
over and ran down the outsides of the cases. 

It is needless to say that in the latter type of 
transformer the hysteretic losses were considerable; 
the transformers were, however, manufactured by a 
firm of high commercial standing. 

The lines of the old company are not protected 
by lightning arresters except where they enter the 
atation, and the secondaries are not grounded. 

The new company has been in operation two years 
and its plant is thoroughly up to date and highly 
efficient. Oil-insulated transformers of from 80 to 
200 lights’ capacity are used, and are kept in con- 
tinuous service. The transformers are of modern 
design and stand an insulation test of 7,000 volts, 


without oil. Tbe lines of the new company run 
over those of the old company and are proteoted 
about every 1,500 feet by lightning arresters. None 
of the secondaries of these transformers are, however, 
grounded, and roagnetio shields are not used. The 
new company has never experienced any trouble 
from burnouts of any kind, although ita lines are 
very much exposed. Ina very violent electric storm 
which ocourred some time since, in which the service 
of the old oompany suffered in consequence of trans- 
former burnonta, the service of the new company 
was not interfered with in any way, although light- 
ning struck its lines several times. 

There bas been a great deal of interest expressed 
recently iu the effort to formnlate a definite set of 
specifications covering the construction and insula- 
tion of transformers, with the end in view of de- 
creasing tbe fire bazard and supplying the necessary 
protection from loss of life and property to both the 
producer and consamer of electrical energy. 

In a letter that I have lately received from a gen- 
tleman who is much interested in the success of this 
project, be says that after corresponding with a 
number of makers, engineers and lighting companies 
to obtain suggestions as to the remedies for the 
troubles arising from crosses, lightning, insulation, 
break-downs, etc., the results were very unsatis- 
factory, as there seemed to be a vast difference of 
opinion. 

I have read a great many artioles for and against 
the use of earthing devices, grounded shields and 
grounded secondaries, but I am yet to be convinced 
that the prominent American practice of high in- 
sulation resistance to a disruptive discharge and a 
plentiful use of well-grounded short air-gap light- 
ning arrestera, dors not give a sufticiently good pro- 
tection. 

As I have already remarked, the number of 
modern transformers that are reported as burning 
out is relatively very small. By far the greater 
portion of the troubles arise from crosses between 
the high and tbe low potential circuits, and in such 
cases the loss must be attributed to faulty installa. 
tion and not to any imperfeotion in the transformer. 

An oil insulated transformer for use on 2,500 volt 
primary circuits, or less, having a maximum tem- 
perature at full load not exceeding 65 degrees C. and 
designed to stand an insulation test without oil of 
750 volts for five minutes, and a prolonged test of 
10,000 volts with oil, will be in slight danger from 
lightning discharges if proteoted within a distance of 
500 feet by a properly installed lightning arrester. 

A travsformer should also be able to stand a 
double primary potential test for five minutes, and 
the insulation test should be made between the cosfs 
and between each coil and the oore. 

In the case of transformers to be used exclusively 
on very high voltage cirouits these considerations dó 
not apply, nor should this paper be considered as 
dealing with this olass of alternating apparatus, 
which bas come to form a department by itself. 

In considering the economy of transformers, the 
problem before us is not so much a discussion of 
their efficiency as a converter of eleotrioal energy, 
as it is a discussion of this efficiency in connec- 
tion with the numerous extraneous causes that tend 
to make the transformer a menace to life and prop- 
erty. 

To my mind a great deal would be gained if an 
understanding could be brought about between the 
makers and purohase 8 of transformers that would 
result in a uniform practice in the several depart- 
ments of transformer design. The manufacturers 
would work to better advantage by having definite 
specifications to work to, and the way would be 
open for a bonus or forfeit in equitable proportion to 
an excess of or shortage in the economy of the prod- 
uot. The fad at present tends toward over-proteo- 
tion. It is bad practice to run to extremes in any 
department of engineering, and too much protection 

may turn out to be just as costly as too little. 


TWO-WIRE DISTRIBUTING SYSTEMS AND 
LAMPS, 200-240 VOLTS.* 


BY JOHN W. HOWELL. 


Distributing systems, operating at 200-240 volts 
with simple two-wire circuits, first attracted atten- 
tion about four or five yearsago. These early plants 
used two 110-120-volt lanips in series and were in- 
stalled as a means of competing in cost of installa- 
tion with three-wire plants without resorting to the 
alternating current system, with its diead vantages 
where motors are operated, 

The growth of these plants was slow until the 
demand oreated by them led to the production of 
the 200-940-volt lamp, and practical experience had 
shown the weakness of these lamps and led the 
makers to overcome the diffioulties met in their 
manufacture. 

What these weaknesses were can be judged by 
the following extracts from previously published 
artioles : 

t‘ The conseneus of opinion at the present day of 
the average types of high-voltage lamps undoubtedly 
points to the fact that a large percentage are ex pected 
to short-cirouit as soon as they are put up, and I 
have heard several engineers say that they expect 
about one in twelve to go in this way. 

*' There is no doubt whatever that almost all the 
present day 200-volt lamps are only suitable for 
burning in a vertical position. As soon as any other 
position is adopted defects become prominent. The 
long thin filament soon drops onto the bulb and 
cracks it. Also electrostatio attractions, owing to 
higher voltage, cannot be resisted by the long thin 
filament, and this is an additional cause of the fila- 
ment approaching tbe bulb. 

„The effeot of electrostatic attractions on long thin 
filaments is even noticeable with lamps burning ina 
vertioal position.” 

These are extracts from a paper read by Mr. G. 
Binswanger Byng before the British Institution of 
Eleotrical Engineers on February 24, 1898. 

These defeots have been entirely remedied, and 
the experience of many plants operating 200-240. 
volt lamps during the past year proves these lamps 
to be just as reliable in service as are 110-volt lamps. 
The development of the lamp has taken considerable 
time, and the growth of the 200-240-volt 2-wire 
system, in spite of the shortcoming of the early lamp, 
is due to compensating advantages in other elements 
of the system. 

These advantages over the three wire system are 
(1) cheapness of installation, and (2) simplicity of 
operation. 

1. Cheapness of installation of the 200-240-volt 


2. wire system, when compared with the 110-120- 


volt 3-wire system, arises from the use of a single 
large dynamo where the three- wire system requires 
two, each having half the capacity; with the accom- 
panying duplication of regulating apparatus, indi- 
cators, ammeters, eto. There is also a saving of the 
entire cost of the neutral conductor of the 3-wire 
system, which conductor in street maius (as distin- 
guished from feeders) and in house wiring should be 
as large as the outside wires. 

Three-wire plants in cities, whose business war- 
rants the employment of the skill necessary to operate 
the system to best advantage, successfully use 110- 
120-volt 3.1 watts per candle lamps and get very 
excellent results from them. The 200--240-volt 2- 
wire system cannot be considered a competitor of 
the 3-wire system under these conditions, since the 
best 200-240-volt lamp on the market to-day isa 
four watts per candle lamp. But it is my opinion 
that in smaller installations, whose conditions call 
for a 3.5 watts per candle lamp when a 110-120-volt 
3-wire system is used, the advantages of the 2-wire 
200-240 volt system are sufficient to offset the dis- 
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advantages of a 4 as compared with a 3.4 watts per 
oandle lamp. Under normal conditions the perform- 
ance of the present four watts per candle 200-240- 
volt lamp as regards life and maintenance of candle 
power is about 25 per cent. poorer than the present 
3.5 watts per candle 110-120. volt lamp, but it is 
my opinion that the greater irregularity in pressure 
ordinarily found in the 3-wire plants we are now 
considering, as compared with the 2-wire plants 
operated uuder similar oonditions, fally counteraots 
by its injarious effects upon the lamps, the advan- 
tage in life and candle power which the 110-120-volt 
3.5 watts per candle lamp bas under normal condi- 
tions over the 200—240-volt four watts per candle 
lamp. 

2. In considering the relative ad vantages of the two 
systems, in the case of moderate sized plants above 
referred to, we must charge against the saving 
effected in a 2-wire plant by its single eauipment 
and omission of the neutral conductor, the increased 
capacity of machinery and conductors made neces- 
sary by a four watts per candle as compared with a 
3.5 watts per candle lamp. 

Considering the copper required by a 220-volt 2- 
wire system using four W. P. c. lamps as our unit, 
the copper required by the two outside conductors of 
a 110-volt 3-wire system using 3.5 w. P. C. lamps 
will be .875. The amount to be added to this for the 
neutral conductor will vary somewhat with location 
of &he station with reference to the points of con- 
samption. If we assume that one-half the oopper is 
installed for feedere and one-half for the distributing 
mains, and that the neutral wire is one-third the 
size of the outside wire in feeders and the same size 
in mains, then the total copper in the neutral con- 
ductors of feeders and mains will be 29 per cent. of 
the amount used in the 2-wire 220-volt system, and 
the total copper used in the 110-volt 3-wire system 
will be 16 per cent. greater than the copper used in 
the 220-volt 2-wire system. This comparison of the 
cost of copper does not consider the cost of wiring 
oustomer's premises, which is usually borne by the 
customer; it is, however, an advantage to the 220. 
volt system that this wiring will require at least 20 
percent. more copper for the 3-wire 110-volt system 
than for the 220-volt 2-wire system. ö 

The 4 w. P. C., as compared with the 3.5 w. P. c. 
lamp, would require for the 200-240-volt 2-wire 
system one-seventh greater capacity of boilers, en- 
gines and dynamos than would be required for the 
3-wire 110-120-volt system. 

The duplication of apparatus required for the 3- 
wire system will only partly offset this increased 
cost in the 2-wire 200-240-volt system, but the cost 
of this duplication of apparatus, together with the 
inoreased cost of copper required, will in many cases 
make the cost of installation of the 3-wire system 
at least equal to that of the 200-240-volt 2-wire sys- 
tem, leaving the simplicity of operation of the 2- 
wire system to be balanced against the increased 
cost of fuel required to operate 4 W. P. C. as oom- 
pared with 3.5 w. P. C. lamps, 

Daring the time the plant is operated oonsider- 
ably below its rated capacity, which will probably 
oover even the maximum load during the first year 
of the plant’s existence, and all but three or four 
hours per day at all times, I think the inoreased fuel 
consumption due to 4 W. P. C. lamps will not be 
appreciable because of the poor efficienoy of boilers 
and engines with light loads, and the total inoreased 
consumption of coal during the year will, I believe, 
be a small consideration under most ciroumstances, 
and in my opinion not enough to balance the sim- 
. plicity of operation above noted. 

A few months ago I made a trip through some of 
our central States, visiting a number of 200-240-volt 


plants to get a knowledge of the practical workings . 


of the systems from tbe persons aotually operating 
them, hoping to get from their experience, informa- 
sion concerning existing conditions which would be 
of value in the lamp factory. 
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Naturally, my first question to the man who 
operated the plant concerned the Jamps; were they 
generally satisfactory ? were they long lived? did 
they ever explode? I was greatly pleased with the 
answers I received. The lamps were reported to be 
almost universally satisfactory. They were very 
long lived—in fact too long lived, for better service 
would be rendered if the lamps were rene^ed when 
they began to get dull, and not allowed to remain 
in service after they ceased to give a first class light. 

These 4 w. P. C. 200-210-volt lamps may be used 
for 600 hours and still give a good light, but I think 
this is about the limit of their useful life. If not 
taken in they will keep on burning fora long time 
and will give an average life of over double tbat fig- 
ure before breaking. 

The reports concerning exploding were equally 
satisfactory. For the past year or more exploding 
lamps had been practically unknown; previous to 
that time, however, this bad been one of the moat 
serious objections to the system. 

All these planta have been installed with switches, 
out-outs and other appliances made for 110-120-volt 
installations, and it is remarkable how little trouble 
has been caused by them. 


SOCKETS. 

Ordinary key sookets have been freely nsed, and 
experience has shown the Edison sorew socket and 
lamp base to be preferable to other types. Some 
engineers recommend keyless sockets and good snap 
awitches to avoid possible failure of the key socket 
to break the circuit. 

In order to get the desired factor of safety a com- 
pany has recently developed a special key socket for 
this work, having a break gap twice as great as the 
sockets designed for 110-120-volt systems, and 
having a fiber insulating lining between the outside 
shell of the socket and the screw shell which is con- 
nected with the circuit. This fiber lining projects 
sufficiently beyond the sorew shell to prevent con- 
tact with the circuit when the lamp is in the sooket. 
The lamps are provided with short bases designed to 
be completely covered with this fiber lining, so it is 
impossible to get a shook by touching the lamp when 
it is turning. 

FLEXIBLE CORD. 

Flexible oord has been freely used and is all right 
if the best quality is used. For this purpose the 
conductors should be covered with rubber one- 
thirty-second inch tbick and the outside covering 
should be silk, or if cotton it should be slicked with 
a oom pound which makes it non-inflammable, 

| ROSETTES. 

Rusettes designed for 110-120 volt oirouits hav- 
ing fuses have given a good deal of trouble, so it has 
become good praotice to leave out the fuse wire and 
pat copper wire in its place, thus having no fu:e be- 
tween the lamp and the fuse blook close to the switch 
controlling the circuit. 

CUT-OUTS. 

Fasible cut-outs designed for 110 120 volts have 
failed iu many instauces, and have often proved 
much more fusible than their makers expected them 


to be. 


A complete line of fuse blooks carrying special 200- 
249.volt fuses has been developed recently. These 
are fitted with the cartridge type of fuse, the fase 
being contained ina tube which is provided with 
brass terminals which fit in spring olips on the fuse 
blook. The fuse wire is inside the tube and 
is soldered to the brass terminals. "The tube is then 
filled with a plaster compound which smothers the 
aro formed when the fuse blows. These fuses have 
been severely tested with 500 volts and currents 
many times their rated capacities and have always 
opened the circuits without a flash. 

| SWITCHES. 

Standard knife switches or quick-acting snap- 
switohes having large break distanoes should be 
used. Such switcbes specially designed for 200- 
240 volt installations are now being developed. 
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WIBING. 

Standard methods of wiring for 110~-120-volts are 
approved for $20-240.volts. Good rubber-covered 
wire ruu on porcelain knobs or cleats is specified by 
the fire underwriters. 

ARC LAMPS. 

Good aro lamps burning two in series on 220. volt 
circuits are on the market. Each lamp is provided 
with an automatio out ont which throws an equiva- 
lent resistance into the cirouit when one lamp is ex- 
tinguished, thus permitting the use of one lamp if 
desired. 

| FUTURE. 

The future of the 200-240-volt system depends 
largely upon the development of a mure economical 
lamp. All other elements of the system cam be 
made entirely satisfactory with the means and 
kuowledge now at our command, but the production 
of a more economical lamp calla for an advance in 
the art of lamp manufacture. That this advance 
will be made and a more economical lamp will be 
produced I have no doubt, aud hope to see such a 
lamp placed upon the market at an early date, 


A NEW OUTLET FOR ALUMINUM.* 


The supply of a material and ita consumption 
sometimes fall out of step with each other. A given 
manufacture may be so greatly improved as to turn 
out a product in abundance a little embarrassing to 
a not too absorbent market. Is has been said that 
some such trouble has made itself felt in the alumi- 
num history. Whether this is trae or not, it is 
certain that one of the largest and most flourishing 
of our electrolytic manufactures will weloome a new 
outlet which will aid it in expanding freely and 
naturally without fear of superabundanoe of supply. 
Dr. Goldechmidt, of Essen, at the recent annual 
meeting of the German Eleotrochemical Society, held 
at Leipzig, went far to show that suob a use as we 
bave indicated has arisen and may be extended, 
The experiments of numerous observers bave dem- 
onstrated that aluminum, on account of its high 
heat of combination, can be used to reduce the most 
refractory oxides, and that the rise of temperature 
accompanying the reaction i8 commonly »o great 
that the reduced metal is fused into a reguline mass 
at the moment of its reduction. In this country 
Mr. Vautin was, we believe, the first to apply thia 
principle to the preparation of refractory metals, 
such as chromium and tungsten. The system nas 
been improved and made a commeroial success at 
Krupp's works at Essen, and Dr. Goldschmidt, 
who we understand has worked in conjunction with 
Mr. Vautin, is largely responsible for this develop- 


ment. 
In the earlier experiments the substance to be re- 


duced, say chromio oxide, was mixed witb alumi- 


uum in powder and the mixture heated in a oruoible. 
This procedure presents certain defects. The heat 
being applied from without and to the whole maes, 
frequently induced a reaction so violent as to be ex- 
plosive, and as a consequence the air was thick with 
comminated crucible. A remedy for this was found 
by igniting the mixture of aluminum and tbe re- 
fractory oxide to be reduced, by means of a fuse 
composed of material such as powdered aluminum 
and an easily reducible oxide or peroxide which 
could be fired at a much lower temperature than that 
necessary for starting the reaction between the main 


' constituents of the mixture. By this means the 


temperature of one part of the charge is brought to 
ita reaction point while the rest remains cold, and 
the reaction thue induced i8 gradual and not explo- 
sive, and is altogether more controllable. 

There are two uses to which this method can be 
put. On one we have touched, viz., the preparation 
of difficultly-reducible metals; it is to this that we 
owe tbe considerable masses of chromium and its 
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alloys which are now obtainable at a relatively cheap 
rate. The other is a highly ingenious application of 
the same principle to a totally different object, viz., 
the uniform and powerful heating of particular parts 
of metallic objects—in a word, for fusing, autog- 
enous soldering, brazing or annealing. I$ suffices 
to surround the portion to be heated with a mixture 
of powdered aluminum and a cheap difficultly-re- 
duoible oxide, e.g., ferrio oxide or silica, and to 
kindle the mass by a fuse of aluminum and an easily- 
- reducible oxide; the parts embedded in the mixture 
are thus raised to a temperature which oan be ad- 
justed with precision by using a charge of appro- 
priate size. The method may prove a formidable 
. rival of other methods of jointing by means of beat, 
such as hard soldering and eleotrio welding. As 
compared with the latter, the heat, although kept 
well to the parts to be joined, is nevertheless less 
severely localized, and this is sometimes a sensible 
advantage. 

[t is evident that this method of obtaining high 
temperatures may be regarded as equivalent to the 
use of a ‘‘ secondary ’’ or ‘‘ poleless ” electric furnace. 
These terms are not merely fanciful; they recall the 
tact that the energy which can be usefully expended 
for the purposes spoken of above has originally 
been obtained from the water power employed to 
produce current for the reduotion of the aluminum 
electrolytically. In the electrolytic aluminum 
furnace, which may be regarded as a step-up trans- 
former for chemical energy, the very energetic sub- 
stance, aluminum, has been prepared, constituting a 
portable source of high temperature heat. 

A point of practical importance is that it seems 
unnecessary to prepare pure aluminum for use as & 
heating and reducing agent. A crude aluminum, 
perhaps obtained directly by the electrolysis of 
bauxite in place of the nearly pure alumina labo- 
riously prepared from bauxite which is customarily 
needed, may be specially manufactured for such 
uses. A high content of iron and silicon will be of 
no detriment to the use of the metal, for both will 
burn giving much heat. Similarly, when the man- 
ufacture of agiven refractory metal, say chromium, 
is undertaken, it is clear that the aluminum oxide 
produced by the action of the aluminum on the 
ohromio oxide-can be reduced again in the eleotro- 
lytic furnace, any chromium which it may oontain 
being thus returned to the oycle of operations. The 
question naturally arises whether chromium could 
not be reduced electrolytically (not simply by eleo- 
trio heating in the manner of Moissan) in a similar 
way to that employed for aluminum. However this 
may be, it is certain that all but the largest users at 
present would prefer to buy their aluminum for the 

red uotion of chromium rather than to set up a com- 
paratively costly plant. 


` COWPER-COLE8'S REGENERATIVE ELECTRO- 
ZINCING PROCESS. 


The first care in electro-zincing is to have a prop- 
erly prepared surface; all traces of grease and rust 
must be removed. The grease is usually removed 
by immersion in a oaustio soda solution, about $ lb. 
to the gallon of water, or, on the other hand, the 
grease and the soale are removed by sand-blasting. 
The more usual practice for removing the scale and 
oxide, but not the best, is to place the iron work to 
be zinced in a hot pickle solution containing about 
1 per cent. of commercial sulphuric acid. The chief 
difficulty hitherto experienced in the eleotro-depo- 
sition of zino has been to keep the electrolyte in 
working order, as zino anodes, whether cast, rolled 
or amalgamated, or in the form of granulated zino, 
fail to keep the solution up to its normal strength. 
This difficulty has been overoome in the Cowper- 
Coles regenerative process by the use of zino dust 
which usually contains 97 per cent. of metallio zino. 
The sino dust or tultz is a grayish amorphous sub- 


stance, and must not be confused with sino oxide. 
It is obtained as a sublimal product in the flues of 
the zino smelting furnaces. The zino dust is placed 
in regenerating tanks mixed with fine coke or sand 
upon perforated grids fixed about half way down the 
tank, so as to form a filter bed. Any free acid 
present in the electrolyte in passing through the 
filter hed is neutralized. If the zino dust is allowed 
to get into the electrolyte it is found to inorease the 
electrical resistance. A zino sulphate solution oon- 
taining 12.59 acid, after passing through a filter bed 
containing 10 per cent. zino dust, was found to con- 
tain only. 68 per cent. of free sulphuric acid. In this 
way the solution oan readily be kept up to its normal 
state, and quite free from impurities in suspension, 
which has been found to be one of the chief causes 
which lead to the formation of zinc sponge, The 
regenerating tanks are connected to the depositing 
vat by a system of piping, the electrolyte flowing 
into the bottom of the depositing tank by gravity, 
the lighter liquid being drawn off over a sill at the 
end or in the corner of the vat. One tank disobarges 
the regenerated solution while the other is constant- 
ly being filled by a small rotary pump. The 
electrolyte is composed of 40 ounces of zino sulphate 
to the gallon of water, and has a specific gravity of 
1.1770 (=15 per cent. of crystallized zino sulphate). 
The anodes are made of lead, and the current den- 
sity is 17 amperes per square foot, the EMF. at the 
terminals of the zenerator being 6 volts. A bye-pass 
is provided so that the solution can be circulated 
without having to pass through the regenerating 
tanks.— Electrical Review, London. 


THE TELEPHONE IN ITALY. 

The telephone concession of Florence, says the 
London Electrician, includes the town and the ad- 
joining suburban communes, witb a population of 
about 250,000 inhabitants. The telephone was in- 
troduced into Florence by two companies—one 
Italian and one English—both holding concessions 
for Bologna as well as Florence, the Italian conces- 
sion including Leghorn, In 1883 the two companies 
amalgamated and formed the Societa Telefonica per 
l'Italia Centrale, with a capital of $300,000. The 
early concessions granted by the Government had 
only the duration of thiee years, after which the 
Government was at liberty either to renew the con- 
cessions, grant new ones, or to establish Govern- 
mental telephonic communication. To this latter 
effect the Governmert presented a bill to Parliament 
by which all the existing concessions at their ex- 
piration were cancelled without any right of com- 
pensation or any obligation on the part of the Gov- 
ernment to buy the lines and offices already estab- 
lished. This bill, approved by the lower House, was 
rejected by the Senate. A new bill was then pre- 
sented and approved by Parliament by which the 
right of granting concessions for private or publio 


telephonic communication was entirely reserved to - 


the Government. The law fixed the duration of 
each concession to 25 years, after which all the plant, 
line and premises become the property of the State. 
The Government has also the right after 12 years 
from the date of each concession to take possession 
of the concern by paying a sum equal to the average 
net profit of the three preceding years multiplied by 
the number of years which each concession has still 
to run to reach the final period of 25 years determined 
by law. 

The same law establishes a tax of 10 per cent. on 
the gross profite of each concession for publio use, the 
right of free communication for all the postal and 
telegraphio offices, and a reduction of 50 per cent. on 
the publio tariff in favor of all Government, provin- 
cial and municipal offices. As a compensation, how- 
ever, the companies have the right to fix wire sup- 
porta on all publio and private properties. When a 


private proprietor refuses to grant the permission a 


the idea which they convey being that nature in- 


simple application to the Prefect is required to ob- 
tain the enforcement of the law. The proprietor 
may ask for an indemnity, and if both parties do not 
agree the Prefect decides if any and what amount for 
once only is to be paid. As soon as the Italian tele- 
phone companies saw their existence insured for a 
fixed period they began to reorganize their services 
by changing the apparatus, wires, eto., with the ob- 
ject of diminishing working expenses so as to enable 
them, besides distributing a dividend to the share- 


. holders, to yearly set apart a sum for the reimburse- 


ment of the capital at the expiration of the conces- 
sion. Experience proved that these objects could 
not be attained by small companies on account of the 


heavy expenses of management and the necessity of 


having a uniform technical direction, and they there- 
fore amalgamated and formed larger companies. 
This amalgamation is now under execution. 
Florence is now a branch exchange of the Societe 
Generale Italiana dei Telefoni ed Applicazioni Elet- 
riche, with a capital of $1,200,000, and owns the tele- 
phonio exchanges of Rome, Naples, Genoa, Palermo, 
Venice, Leghorn and most other important towns, 


. with the exception of Milan and Turin, where the 


old local companies have formed the Societa Tele- 


fonica per l'Alta Italia. The number of subscribers 


in Florence is only 900, and the following is the 
tariff of rates charged :—$32 within 1,093.61 yards 
from the central office, $36 within double that dis- 
tance, $40 within three times above distance, and 
for further distances $1.40 for every 218.722 yards. 
The apparatus and instruments were wholly sup- 
plied by the Antwerp Telephone and Electrical 
Works. The wire used is silicon bronze for the 
lines in the interior of the town, and steel or iron for 
the country.. All subsoribers have the right to oom- 
plete service day, night and Sundays. 

The operators are females, hours from seven to 
eight per day, salary from $6.25 to $12.50 per month. 
A fortnight’s leave of absence is granted yearly, and 
a holiday on each alternate Sunday. Workmen em- 
ployed in the maintenance of apparatus receive from 
40 cents to 62 cents per day; linesmen from 40 cents 


. to 50 cents, with a holiday on every alternate Sun- 


day and a balf holiday on Saturdays. All workmen 
are insured against injury or death, this insurance 
-being obligatory by law. In oase of injury full 
wages is paid during illness, in case of permanent 
disablement 900 days’ wages, and the same compen- 
sation is due to the families in case of accidental 
death. In ordinary sickness workmen are supported 
by the company for a certain period according to 
length of service, but in no case under three months. 
Hours of work ten, with 4 oents for every extra 
hour. During the summer months a few days’ holi- 
day is granted. Each workman has from 150 to 200 
instruments to look after. j 

The original local company distributed a dividend 


varying from 2 to 3 per cent. The new amalgama- 


tion has not yet published a balanoe-sheet, but it is 
expected that the dividend, if any, will not be in 
excess of the above rate. With a 10 per cent, oon- 
cession tax and 20 per cent. inoome-tar, and the 
necessity of refunding the capital, very little oxtra 
profit is likely to be available for distribution. 


Mioa Mining in India. 
Mr. Robert W. Thompson, A. M. I. C. E., sent a 
most interesting artiole to the Journal of the Society 
of Arts on mica mining in the district of Nellore, 


. India. The author states that mica exists in the 


western parte of the district, where the land begins 


- to rise to the gh&ts. The surface indication of it is 


the outorop of quartz and felspar, with which min- 
erals it is usually associated, being sometimes in- 
tegrated with them so as to form a coarse-grained 
granite, or else occurring in large separate masses. 
It is not unusual to find distinct masses of mica, of 
quartz and of felspar, lying contiguous to each other; 


ibs 
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tended manufacturing granite on the spot, but after 
collecting the necessary materials had ohaoged her 
mind aboutit. But the surface indioation above 
mentioned is not always present: in some cases 
mica ooours in isolated blocks. 

There are mica mines in operation at Inikurti, 
Utukur, Chaganum, Sydapuram, Khandali, all lying 


from W. S. W. to S.S. W. of the town of Nellore, at 


from 20 to 30 miles distance. Indications of mica 
are met with further north, but no mines bave 
yet been started; the industry is, in fact, in its 
infancy, the first mine, the one at Utukur, hav- 
ing only been started in 1888. The mineral 
is found near the surface, and those hitherto 
engaged upon the getting of it not being profes- 
sional miners, but mere diggers, the only method of 
working yet adopted has been that of quarrying— 
no subterraneous mining has yet been attempted. 
The mica occurs in masses of from 100 to 200 cubio 
feet; these masses have been found from near the 


surface to a depth of 70 feet, the method employed: 


for detaching the stuff being blasting with gun- 
powder or dynamite.— Elec. Engineer, London. 
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LONDON NOTES. 


[From our London Correspondent. | 
Electric Tramways at Halifax, Eng. 


A four-mile length of electric tramway (overhead 
wires) has been opened by the Halifax Corporation, 
current being taken from the municipal lighting 
station. From its size the line is of no special im- 
portance, but for one section, 14 miles long, there 
is a continuous olimb, averaging 1 in 20, and this 
will be a good opportunity for electric traction to 
prove to English eyes of what it is capable. On the 
ascent it is stated that to propel a car up one of the 
gradients requires an expenditure of nearly 100 am- 
peres, but on the ‘‘down’’ journey no current what- 
ever is consumed, and in addition to the ordinary 
brake a special slipper brake has to be employed, 
while there is also an electric emergency brake. 
The track is 3 ft, 6 in. gauge throughout, witb 98 
lbs. girder rails. There was added to the plant at 
the lighting station for the purpose of the tramways 
an E. C. C. generator, rope driven, and of the four- 
pole type. This generator bas an output of 220 
amperes at 500 volts. There is also to be a motor 
alternator, a battery of 270 ohloride cella and a 
. motor driven booster. As the plant was added at 
the lighting station the outlay for tbe necessary 
new machinery, etc., and alterations to buildings 
only came to about $40,000. "There will shortly be 
several. other local authorities equipping tramlines 
on the same principle, and this Halifax plant will 
be watched with interest. It is important to note 
in this connection that the Dover municipal trama, 
whioh have been in operation for not twelve months, 
have already made sufficient profit on the lines to 
enable a reduction to be made in the rates. This is 
& fact which will tell with the municipalities. The 
Corporation, it may be remembered, has no genera- 
ting station or plant of its own, but takes its supply 
of current from the lighting company at so much 
per unit under agreement, In this way the Corpo- 
ration is free from heavy interest on capital charges 
which will be a burden to municipal bodies which 
have no lighting plant of their own. 


The General Eleotrio Company owed on July 


1, 1898, $1,488,200 acoumulated dividends on its pre- 
ferred stock. These dividends have not been paid 
since July, 1893. The rate of interest is 7 per 
cent. per annum. Neither have any dividends been 
paid en its common stock since August, 1893. 


ELECTRICITY. 


DEATH OF CORNELIUS HERZ. 


Cornelius Herz, whose death at Bournemouth, 


Eng., on the 6th inst., is announced, bad some repu- - 


tation as an electrician, but his work in that direo- 
tion was principally as promoter of electrical enter- 
prises. His place of nativity is not certain, Besanoon, 
France, and Worms, Germany, both being named in 
that connection. It is known, however, that his 
father was a German Jew and his mother a French- 
woman. When he was quite young his family re- 
moved to England, but after a short stay there came 
to this country and took up their abode in New York. 
In 1864 young Herz was graduated from the College 
of the City of New York, and was subsequently sent 
to Heidelberg, Munich, Viennaand Paris to continue 
his studies. During the Franco-Prussian war he 
was appointed assistant surgeon-general in the Army 
of the Loire, and for his services was decorated with 
the cross of the Legion of Honor. When the war 


"was over he returned to New York, where he mar- 


ried Miss Bianca Saroni, said to bea niece of the 
poet Heine. Soon afterward the young couple moved 
to San Francisco and there Herz started on his career 
as an electrician and succeeded in establishing an 
electrio lighting system which remains to this day 
and has expanded into one of the most important busi- 
ness conoerns in the city. In 1877 he went with his 
family to Paris and started on a brilliant career. He 
overthrew the yas monopoly, and provided the main 
thoroughfares with eleotrio light. He founded 
La Lumiére Electrique, one of the leading elear 
trical journals of France. He established the tele- 
phone system of France, organized the first eleotrio 
exhibition that was ever held, and finally became 
associated with the Rothschilds in putting into prac- 
tice the theory of the transmission of force by elec- 
tricity. At the same time he rapidly became a great 
social and political figure in the Republic. He was 
the bosom friend of the prominent men of the day, 
and rumor oredited him with being the power behind 
the President's chair. 

When in 1893 Charles de Lesseps made a olean 
breast of his transactions in connection with the 
Panama Canal, Herz was accused of receiving 600,- 
000 frans paid over by De Lesseps in 1886. The 
ories of foreign Jew"! and British spy’’ were 
raised against Herz in the Frenoh Parliament and 
by the newspapers of Paris. 
gan on July 27, 1894. He was then at Bournemouth, 
England. He had been ill, and was not expected to 
live, The case went against him, and two houses 
in Paris, the property of his wife, were ordered to 
be sold. Exhaustive formalities looking to extradi- 
tion of the fugitive were vainly continued for sev- 
eral years, and Scotland Yard detectives were oon- 
stantly at Bournemouth. 

Herz’s downfall was complete. In this country 
even his right to the title of doctor"! was ques- 
tioned, and various colleges disclaimed ever having 
given him a professional degree, In England his 
sympathizers said that a brilliant man had been 
hounded to death by the French Government merely 
because of the unusual ciroumstance that he, though 
a foreigner and a Jew, had been high in the Legion 
of Honor. His grasp of scientific subjects and abil- 
ity for business transactions were lauded by some 
and scoffed at by others. 

Some months ago he had aclaim filed in the De- 


. partment of State at Washington for $5,000,000 


against the French Government, alleging that he 
was despoiled of his property in France on no other 
ground than persecution. The matter is still under 
advisement. 


KING LEOPOLD of Belgium has commissioned Mr. 
R. D. Mohun, United States Consul at Zanzibar, to 
build a telegraph line from Lake Tanganyika to 
Wadelai on the Upper Nile. Mr. Mohun will in 
the work employ none but American and British 


engineers. 


The trial of Herz be- 
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American Institute of Electrical Engineers. 


At the meeting of the Executive Committee, June 
24, Mr. C. O. Mailloux, of New York, was elected a 
Vice-President of the Institute to fill the vacanoy 
caused by the previous election of Dr. A. E. Ken- 
nelly to the Presidenoy. Mr. Robert N. Baylis was 
also appointed a member of the Board of Examiners, 
succeeding the late Dr. Chas. E. Emery. 

The following associate members were elected : 

Walter Cummings Allen, Washington, D. C. 

Albert H. Armstrong, Schenectady, N. Y. 

Geo. A. Damon, Chicago, Ill. 

Frank H. Dexter, Ithaca, N, Y. 

P. M. Downing, Blue Lakes City, Cal. 

Joseph Lyons, Washington, D. C. 

The following associate members were admitted to 
full membership : 

Alfred A. Thresher, Dayton, O. 

William B. Jackson, West New Brighton, N. Y. 

Paul M. Lincoln, Niagara Falls, N. Y. 

Thorburn Reid, New York City. 

Philip Green Gossler, Montreal, Can. 

Theodore E. Theberath, San Francisco, Cal. 

Frederick M, Pedersen, New York City. 

Will K. Dunlap, Niagara Falls, N. Y. 


American Society of Civil Engineers. 


The Americau Society of Civil Engineers will hold 
its Thirteenth Annual Convention in Detroit July 
26 to 29, inclusive. The headquarters of the Con- 
vention is to be the Felloworaft Club, and all meet- 
ings will be held there, The programme calla for 
the opening session of the Convention at 10 o’clook 
Tuesday morning, July 26. Alphonse Fteley, presi- 
dent of the society, will then deliver the annual 
address. The next session is pat down on the pro- 
gramme to begin at 14:30 o'clock. "Then will begin 
the disoussion of the papers. At 16:30 there is to 
be a trolley ride about the city, tendered by the De- 
troit Eleotric Railway; and at 20 o'clock there will 
be an excursion upon the river by courtesy of the 
Detroit, Windsor & Belle Isle Ferry Company. 

Two sessions will be held Wednesday, beginning 
at 10 and 14:30 o’clock respectively, the balanoe of 
the day being devoted to side trips to points of engi- 
neering interest about Detroit. On Thursday the 
society will go in a body to inspect the Port Huron 
tunnel. The Grand Trunk Railway has tendered a 
complimentary train to the society for the trip to 
Port Huron, the return to be made by steamer. On 
Friday the Convention will resume business in De- 
troit, and Friday evening the Convention will ter- 
minate with & reception. 

The papers to be read at the Convention are: 


„Experiments on the Flow of Water in the Six- 
foot Steel and Wood Pipe Line of the Pioneer Eleo- 
trio Power Company at Ogden, Utah," by Charles 
D. Marx, Cbarles B. Wing and Leander M. Hos- 
king. 

‘ The Determination of the Safe Working Stress 
for Railway Bridges of Wrought Iron and Steel," 
by E. Herbert Stone. 

„Marine Wood Borers,’’ by Charles H. Snow. 

" Dredges aud Dredging on 
River,“ by J. A. Ockerson. 

Reservoir System of the Great Lakes of the 
St. Lawrence Batin; its relation to the problem of 
improving the navigation of these bodies of water 
and their connecting channels,” by Capt. Hiram M. 
Chittenden, U.S. A., with a mathematical analysis 
of the influence of reservoirs upon stream flow, by 
James A. Sedden. 

** Three-binged Masonry Arches : long spans espe- 
cially considered,” by David A. Molitor. 
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LEGAL NOTES. 


In Judge Clifford's court at Chicago on the 6th 
inst. the Hyde Park Electrio Light & Power Com- 
pany confessed judgment on two notes aggregating 
$20,891, one for $14.891,52 being held by Clarence 


N. Goodwin. The other was for $6,000, and was 
held by Robert F. Hall. 


The Cornman Company, dealers in electrical sup- 
plies, Cleveland, O., have filed a deed of assignment 
in the insolvency court. Their assets and liabilities 


are fixed at $10,000 each. A. R. Manning, jr., was 
appointed assignee. 


The Probate Court Judge at Canton, O., has ap- 
pointed C. C. Davidson receiver of the Alliance 


Street Railway Company of Alliance, O. The ap- 
pointment was made on the petition of Henry C. 
Ellison of Cleveland. 


A final decision in the transfer suit at Atlanta, 
Ga., has been made by Judge W. T. Newman in the 


U. S. Distriet Court. It forever enjoins the city of 
Atlanta trom enforcing the street car trans fer ordi- 
nance. 


The owners of the Read House, Chattanooga, 
Tenn., have a large number of storerooms on the 
ground floor of the building which they let out to 
various tenants, to whom they agree to supply water 
and electric lights. Recently suit was brought by 
the city to compel the owners of the building to pay 
a license for operating an electrio light plant. Judge 
Estill of the Circuit Court, before whom the oase 
was argued, decided that the Read House people 
were not manufacturers of light in the contemplation 
of law, not being in the business to furnish light to 
general consumers, but only to tenants of their own 
property. 

Judge Lacombe, in the Circuit Court, New York, 
has granted the application of the Thomson- Houston 
Electric Company for an appeal to the Circuit Court 
of Appeals from a decision by Judge Shipman in the 
Cirouit Court, dismissing the company’s bill of com- 
plaint against the Union Railway Company and the 


Walker Company. The complainants obarged the 
defendants with infringing a patent for improve- 
ments in overhead contact electrical devices or 
Switches. The suit of the Thowson- Houston Eleo- 
trio Company vs. Ed. A. Maber and tbe Walker 
Company for a preliminary inj unotion restraining 
the defendants from alleged infiingement of certain 
claims in letters patent No. 495,443. granted to Chas. 
J. Van Depoele, was dismissed. 


The State Supreme Court at Indianapolis has over- 
ruled a petition for a rehearing in the case of the 
city of Indianapolis against John N. Navin who was 
arrested for refasing to pay a 5-cent fare to the con- 
ductor of a car of the Citizens’ Street Railway Com- 
pany. The suit was brought to test the constitu- 
tionality of the 3-cent fare law, Judge Showalter of 
the Federal Court having granted an injunction 


against the enforcement of the law. The Supreme 
Court takes issue with Judge Showalter in the 
following somewhat egotistical passage from its de- 
cision: ‘* We (the Indiana Supreme Judges) are 
constrained to adhere to our original opinion that 
the act in question, even if local and special, is not 
in contravention of any of the provisions of tbe con- 
stitution of this State as contended by the appellant. 
As to questions arising under the constitution of 
the United States, we should be constrained to fol- 
low the adjadications of the Supreme Court of the 
United States without in any wise oonsidering 
whether such a construction should or should not 
commend itself to our independent judgment. but 
upon the requirements of the constitution of tbe 
State we are not at liberty to set aside or discard 
our own views, because of the fact that they do not 
meet with the conourrence or approbation of any 
other court however high, or any judge however 
eminent." 


Judge Kilpatriok, at Trenton, N. ., has issued a 
temporary injunction in the oase of the Sprague 
Eleotrio Railway & Motor Company against the 


Camden & Saburban Railway Company. The latter 
has five trolley cars purchased of the Walker Com- 
pany which are equipped with motors which the 
courts bave pronounced an infringement of the 
Sprague patent. 


At Milwaukee, Wis., on July 6, Judge Seaman, 
im the United States Cirouit Court, handed down his 
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decision in the suit of the Western Electric Oom- 
pany against the American Rheostat Company and 


othera of Milwaukee, in favor of the petitioner. 
The effect i8 to prevent the defendant company from 
further manufacturing of electric cutouts or rheo- 
stats, the Court deciding that the defendant has 
been infringing upon the patent of she complainant. 


In the matter of the application of the Baldwins- 
ville (N. Y.) Telephone Compauy for a peremptory 
writ of mandamus, Justice Hiscock has denied the 
application with costs. Theapplication was to com- 
pel the Central New York Telephone & Telegraph 


Company to place in the office of the petitioner ‘‘ one 
of its telephone instruments with the usual and 
proper wires and conne:tions and to allow said 
Baldwinaville company the proper and usual and 
customary use of said telephone wires and conneo- 
tions.’’ The petitioner's claim was that a request 
was made of the defendant to place a telephone in 
ita oftice at the regular price; no telephone was thus 
placed and his application for telephone service was 
daly filed. The petitioner based his olaim for relicf 


upon the general obligations which the company by. 


entering upon a general telephone business in- 
curred. Tbe judge holds that a reasonable con- 
struction of the statute does not fequire one tele- 
phoue company to tupply connections with its 
system to another company, so that the latter may 
utilize the connected system as part of its own and 
transmit thereover its own messages on payment of 
the merely nominal sum required of ordinary sub- 
soribers. 


Personal. 


The Electrical Engineer has recently added to its 
editorial staff Mr. Max Lowenthal, who will here- 
after hold the position of associate editor on that 
well-known weekly. Mr. Lowenthal would seem 
eminently fitted for the duties he will be oalled 
upon to perform, having studied extensively abroad, 


and having graduated at the head of his clase in 
electrical engineering from the Hebrew Technical 
Institute, and also holding the degree of E. E. from 
Columbia University. Mr. Lowenthal was for some 
time in she testing rooms of the Western Electric 
Company, and later had charge of the testing 
department of the Sohuyler Electric Company at 
Middletown, Conn. He has been a frequent con- 
tributor to a large number of electrical journals, is a 
member of the New York Electrical Society and an 
associate member of the American Institute of Eleo- 
trical Engineers. We wieh him success iu his chosen 
field of labor. 
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What is Going On in the Electrical World. 


LIGHTING PLANTS. 


Algona, Ia.—An electric light plant is being erected 
here at a cost of about $15,000. The contract for the 
machinery has been given to Mr. Bigelow of Lincoln, 
Neb. ‘The plant is to be first class. 


Bunker Hill, III.— An electric light plant will be 
established here for which about $7,000 worth of bonds 
will be issued. 

Duluth, Minn.—The lighting problem is bothering 
the city fathers. The city now pays $50,000 yearly for 
its lights and it is proposed if the cost is not materially 


reduced by the electric lighting company to substitute | 


some other system of illumination. The light- 
ing company’s contract expired a few weeks ago, but 
the service will be continued at the contract price until 
some decision is reached by the council. 


Flatonia, Tex.—The electric plant, now under con- 
struction, will be ready to operate in a few weeks. 
About 450 lights have been subscribed for. 


Flint, Mich.—Receiver Clarence Tinker has teen 
ordered by the court to sell the Fenton electric light 
plant to Fayette Thompson, whose bid was $9,000. 


Hagerstown, Md.—The street commissioners have 
rejected the proposition of the Hagerstown Electric 
Railway Company to light the town for $77.77 a light 
annually ona ten year contract. Public sentiment is 
in favor of the building of a municipal plant. 


Holyoke, Mass.—The board of public works has re- 
quested the city solicitor to give his opinion as to the 
rights of the city in securing electric light service when 
the present contract expires. 


Jamaica, L. I.—The electric light company cut off its 
lighting service on Friday night because Controller 
Coler refused to pay the bills ofthe company, aniount- 
ing to $22,000. 


Lebanon, Pa.—Proposals will be received until August 
2 by the police committee of this city to furnish the 
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city with electric street lighting, beginning June 1, 


1899, to consist of not less than 125 arc lights of 2.000 
oandle power each, burning every night from twilight 
to dawn. Proposals to be contingent upon a contract 
for five years, also for ten years, and price per lamp per 
year to be made accordingly. 


McArthur, O.—The town council has voted to issue 
$5,000 worth of bonds to install an electric lighting 
system. 


Nashville, Tenn.—Postmaster Wills has secured an 
allowance of $3,000 from the Department at Washiugton 
to be expended upon new electric lights for the city 
post oflice. 


Providence, R. I.—The contract between the city aud 
the Narragansett Electric Lighting Company has been 
ratified by the council. The contract runs to the year 
1912. The terms of the new contract, in a general way, 
are that the Narragansett Electric Lighting Co. agrees 
to bury its high tension wires and in addition to pro- 
vide a sliding scale of prices which, covering the period 
to the time named above, gives a distinct and steady 
reduction in the price of the city lights. The company 
also agrees to pay 5 per cent. of its gross receipta to the 
city. The only opposition to the adoption of the new 
contract was suggested by the advocates of a municipal 
plant, and this dwindled away in view of the general 
belief that rates offered were far lower than those se- 
cured in the municipal plant experiment. 


Topeka, Kan.—The Executive Council has decided to 
light the State House by an independent plant and has 
made & contract with the Fort Wayne Electric Corpora- 
tion for the machinery. 


Westbrook, Me.—The city council has directed the 
committee on lights and water to advertise for bids for 
the construction of a municipal electric lighting plant 
to cost about $4,000. 


West Superior, Wis.—The proposition of the Water, 
Light & Power Company for a five years' lighting con- 
tract here has been accepted by the council, ending a 


: negotiation which was opened over a year ago, when 


the city complained that it was costing too much for 
lights. The city takes 150 arc lights at $100 each per 
annum. 


STREET RAILWAYS. 


Akron, O.—A new company has been organized to 
build an electric railroad from tbis city to Cleveland. 
A gang of surveyors are now at work laying out a route. 


Brooklyn, N. Y.—The Nassau Electric Company has 
made a test of a new combination car which is the idea 
of President Albert Johuson of the company and which 
appears to meet the requirements of the road better 
than any other style in use. The car is entirely closed 
upon one side, preventing either egress or iugress upon 
that side. The other side is open, and isequipped with 
sliding doors, which can be closed or opened to suit 
the weather conditions. The sliding doors, when 
opened, makethe car practically an open car and 
when closed make it a close car. The large windows 
in front and at the rear of the car likewise open and let 
a free sweep of air through. The only ingress and 
egress is at the right side where tbere are sliding doors, 
and the seats are placed back to back. President Johnson 
proposes to build 180 of these cars this summer, and to 
transform as many of the old-fashioned open cars into 
the new style. The car is said to have the advantage 
over the ordinary closed car that it will seat fifty pas- 
sengers, while the old will seat but twenty-six people. 
—The Brooklyn Heights Railroad Company has begun 
work on the Sea View Elevated Railroad property, 
which runs between Coney Island proper and Brighton 
Beach. The improvements include the building of sev- 
eral hundred feet of buikhead and the filling in of 
property which will reclaim several thousand square 
feet of ground. Two terminals are to be built—one at 
the entrance of the Brighton Beach Hotel and the 
other at the Brighton Beach racetrack. It is expected 
that the work will be finished within two weeks, and 
the cost is estimated at $20,000. The old engines and 
cars that have heen used for the past years will be abol- 
ished and electric motor cars will be substituted. 


Charleston, S. C.—The Charleston City Electric Rail- 
way Company has just reached its first anniversary and 
the enterprise has proved asuccess. The road has paid 
its way from the start, and bas not only earned its fixed 
charges, but is able to pay & dividend of 5 per cent. on 
ite stock and leave something to place to surplus. 


‘Chelsea, Vt.—An electric railway is proposed to con- 
nect Chelsea and SouthjRoyalton and to be equipped fer 
passengers and freight. 


Delaware, O.—The Delaware Electric Street Railway 
has been appraised by order of the Common Pleas 
Court at $15,900. The road cost $75,000 and has been 
offered at public sale four times by the receiver and re- 
turned for want of bidders. 


Detroit, Mich.—Leading business men have signed a 
petition to the common council for an ordinance per- 
mitting the street railways to carry light freight. 


Grand Rapids, Mich.—The Grand Rapids & Lake 
Michigan Electric Railroad Company intend, to apply 
to the common council for a franchise to occupy certain 
streets in this city as a part of the direct line to Holland 
and Macatawa park which will be constructed this 
season, The company has the right of way already 
acquired from Macatawa park to the city line, and the 
franchise asked for will give it an entrance into the 


city. 
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Greensburg, Pa.—The Greensburg, Jeannette & Pitts- 
burg Electric Street Railway, between Greensburg and 
Manor; has changed hands. A syndicate composed of 
Harrisburg capitalists has purchased it. Benjamin 
Myers and Patrick Russ of Harrisburg are the princi- 
pal members ofthe new company. C. L. Brinser of 
Harrisburg was elected superintendent of the company 
and has taken charge of the line. It is the intention of 
the new company to improve the road and rolling stock 
and extend the line to Irwin this summer. The com- 

any also proposes purchasing the Greensburg and 

empfield Electric Street Railway, between Greensburg 
and Huff, changing it to standard gauge and extending 
it to Mt. Pleasant. 


Lowell, Mass.—The Clinton selectmen have decided 
to grant to the Clinton, Hudson, Maynard & Concord 
Street Railway Company a franchise to build and oper- 
ate an electric railway from the '' Acre" in Clinton to 
the Berlin town line. This practically putsan end to 
the hottest struggle for a franchise between rival come 
panies that any town in Massachusetts has had. 


St. Louis.—The State Supreme Court handed downa 
decision sustaining the action of the State Board of 
Equalization to compel the street railway companies of 
St. Lou is to make their official returns to it instead of 
to the city, as they have been doing. The court held 
that it was unconstitutional to render such returns to 
the city. 


Petersburg, Va.—The Piedmont Traction Company 
bas petitioned the council for right of way through the 
streets of this city for a new electric railway. 


Peekskill, N. ¥.—The highway commissioners of the 
town of Cortland have granted a franchise to the Peek- 
skill Traction Company to build and operate a trolley 
railroad on certain highways. 


Providence, R. I.—The New York, New Haven & 
Hartford Railroad Company, it is stated. intends to 
operate the road between this city and Warren and 
Bristol by electricity. 


Minneapolis, Minn.—The board of trade at a recent 
meeting adopted a resolution congratulating the Twin 
City Rapid Transit Company upon the excellent service 
inaugurated in the new Interurban line. 


Trenton, N. J.—At a recent meeting of the stock- 
holders of the four street railway companies concerned 
it was voted to consolidate the Trenton Passenger Rail- 
way Company, the Ewing Passenger Railway Company, 
the Mulberry Street Railway Company, and the Pen- 
nington Avenue Passenger Railway Company. The 
new company will be named the Trenton Street Rail- 
way Company. 


TRANSMISSION PLANTS. 


Little Rock, Ark.—There is talk of harnessing 


the Ouachita:River at or near Malvern for tbe produc- 
tion of electric power. It is estimated that 5,000 horse 
power can be made available at Malvern. 


Oakland, Cal.—The Oakland ‘‘Examiner’’ says: 
The company which is developing a water supply and 
electrical power in Sutter Creek, Amador county, of 
which W. Frank Pierce is president and manager and 
T. C. Bullock superintendent, is preparing to transmit 
energy to the bay cities. The authorized agent of the 
company, Attorney George De Golia, has petitioned the 
board of supervisors for permission and franchise to 
erect telegraph poles through Alameda county to the 

lapt for the conveyance of electrical currents. The 

ollowing roads are named in the petition : Oakland & 

Haywards County road, San Ramon road, Crow & Nor- 
ris Canyon roads, Redwood Canyon road, Cull Canyon 
road, Castro Valley road and Lake Chabot road. 'The 
matter was referred to the franchise committee.”’ 


MANUFACTUBING, ETC. 


Cleveland, O.—The Walker Manufacturing Company 
has secured the contract for erecting the extensive elec- 
trical plant of the Union Carbide Company of Chicago. 
to be erected at the falls of the Sault Ste. Marie. ; 


New York.—The Journal of Commerce says: '' Theop- 
rtunities for the sale of electrical railway equipments 
in Japan are becoming evident. The Tokio Electric 
Railway Company and the Tokio Electric Car Railway 
Company have been organized, and, according to the 
latest report, they will re-equip the existing horse car 
lines in Tokio and build new electrical railways. The 
first-named company has at present a capital of $2,500,- 
000, and will control all the lines in the eastern half of 
the city, aggregating 100 miles of track, to be built 
within five years. Twenty miles of horse car line is to 
be changed to electricity. The second-named company 
willoperate the lines in the western portion of the 
city. Additional roads, aggregating about 200 miles, 
will be taken up by each company upon the completion 
of the first 120 miles by each. An estimate on the first 
50 miles of road, including the entire equipment of cars 
and the power station, is placed at more than $2,000,000. 
A central power station will be built on the river about 
five miles from the center of the city, ard power will 
be delivered to the trolley lines by eight transformer 
stations, placed at convenient points in thecity. The 
roads are to be double-track. There is also in contem- 
lation, according to the advices, a suburban line 
tween Tokio and Yokohama 18 miles in length. In 
nine other cities and towns the arrangements are said 
to be under way for the construction of 185 miles of 
road in all.'"—The General Electric Company, it is an- 
nounced, will within a few days shipthe first of the 
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electric motors to be used on the London Underground 
Railroad. 


St. Louis.— President Julius S. Walsh of the Termi- 
nal Railroad Company is reported to have said that after 
a thorough search he has failed to find any practical 
plan by whicb the steam engine now used in tbe tun- 
nel and railroad yards can be satisfactorily replaced by 
electric motors. The large number of trains hauled 
daily by the company in the St. Louis and East St. 
Louis yards and through the tunnel. could not. so Mr. 
Walsh avers, be properly cared for with the electrical 
engines now obtainable. 


COMPANY MATTERS 


Dulutb, Minn.—On the application of Thos. Lowry, 
of Minneapolis, one of the stockholders, L. Menden- 
hall, the president, has been appointed receiver of the 
Duluth Street Railway Company. It is explained that 
this is the beginning of reorganization, made necessary 
by an excessive capitalization and shrinkage in Western 
business and values since the panic of 1893. It is not 
caused by any pressing exigencies or dissension. The 
present management will continue. 


Jamaica, L. 1.—The Queen's Borough Electric Light 
& Power Company, recently incorporated, has absorbed 
the Citizens" Company of Far Rockaway. In order to 
meet this transaction and for other purposes, the 
Queen's Borough Company has executed a mortgage to 
the Colonial Trust Company of Manhattan, and has 
issued bonds in $250,000 of 31,000 each, at five per cent., 
maturing in 1925. The principal stockholders of the 
new organization are Royal C. Peabody, Van Wyck 
Rossiter, Joseph C. Biglin, Frank MacGovern, Isaac M. 
Sutton and T. S. Williams. 


Orange, N. J.—The property and franchises of the 
Suburban Traction Company were sold at auction by 
the master in chancery on the 7th inst. The only bid, 
$100,000, was otlered by Col. Charles A. Sterling, of 
East Orange, representing the new Orange & Passaic 
Valley Railway Company. and the bid was accepted by 
the master. Although organized as an independent 
concern, it is admitted by trolley men that the Orange 
& Passaic Valley Company is to work in harmony with 
the North Jersey Traction Company and practically 
will be under thesame general management. 'The pur- 
cbase price paid by the Orange & Passaic Valley Com- 
pany tor the road will just cover $67,000 in certificates 
issued by Watson Whittlesey. the receiver, in whose 
hands the company has been for three and a half years, 
about $8,000 interest on same, and $25,000 in costs of 
court and lawyers’ fees. The new company also 
assumes the pay ment of $60.000 of first- mortgage bonds, 
and a guaranteed loan of $150,000 made by the Manhat- 
tan Trust Company of New York upon second-mort- 
gage bonds. 


ELECTRICIANS IN THE WAR. 


Col. Eugene Griffin is at Camp Townsend, Peekskill, 
organizing the First Regiment of Volunteer Engineers, 
which he will command. The second battalion is al- 
ready completed. Company L was mustered in on 
Friday last. The 2d Battalion of the regiment, organ- 
ized on Saturday, is composed of Companies E, F, G, 
H. Major Louis Duncan is commandant of the battalion. 


PERSONAL AND MISCELLANEA. 


Moses D. Crane, inventor of the fire alarm telegraph, 
is reported to have taken his own life at Newton High- 
lands, Mass., on Thursday morning last. 


The latest fad among Paris women is the operating of 
automobile vehicles, and the Duchess d'Uzes has 
already been arrested and fined for riding at a forbidden 
speed. To be an authorized driver of one of these ma- 
chines it is necessary to pass an examination, and large 
numbers of women are taking the examination, while 
the tailors are hard at work devising something origi- 
nal in automobile costumes.“ 


The Pittsburg Press’’ states that J. W. Sweeney, 
constructing electrical engineer in the employ of the 
Westinghouse Company, will sail for England July 15, 
to install the big dynamos and electric light and power 
plant for the Metropolitan Electric Company of Lon- 
don. The equipment was made at the Westinghouse 
plant and shipped to London June 20.“ 


The inventor in his researches after the unknown 
has sometimes to face dangers equal to those that lie in 
the path of the warrior. Thomas A. Edison, Jr., ad- 
mits that he is coustantly in fear of bodily injury from 
his experimenting. He has met with several accidents 
of more or less magnitude already, and he is still almost 
a youth. ‘One lesson I have learned,” he says, and 
that is to be vastly more careful in making experiments. 
I consider I am a cautious man at all times, but the 
several narrow escapes I have had make me thoughtful. 
But I never expect to die a natural death. I feel con- 
fident I will be blown up some day. Or failing in an 
explosion, some sudden shock will pick me off in a 
wink. I do not see how it can be otherwise if I con- 
tinue experiments such as I have been carrying on. 
Caution is absolutely necessary, and exceedingly great 
caution, but an inventor deeply engrossed in an exper- 
iment is the last man to be cautious. He must concen- 
trate his mind severely on the task before him to derive 
the benefit of the experiment, and when his mind is so 
closely concentrated his own welfare is the last thing 
he considers.” 


According to the Detroit, Mich., '! News the League 
of American Municipalities will havea gay time when 


it meets in Detroit next month. The Citizens’ Executive 
Committee has decided to spend $1.000 for a trolley ride 
and lunch at the water works park, 73.000 for a boat 
ride up the river, with refreshments, $2,000 for a night 
trip to Belle Isle with '' lemonade" and other refresb- 
ments, and $500 for decorations on the city hall. These 
decorations will comprise festoons of electric lights, and 
the wiring will be of a permanent character, for use at 
other couventions. Belle Isle Park will also be decor- 
ated with innumerable electric lights in Chinese lan- 
terns. The entertainment estimates are based on cost 
prices and an attendance of 5,000. 


Ina hole in tbestone retaining wall of a lawn at the 
northwest corner of Prospect avenue and Inde- 
peudence boulevard, Kansas City, Mo., lives an unu- 
sually large and well-fed toad, as we are informed by 
the Kansas City Star.“ An electric arc light hangs 
over the corner, and at night it attracts myriads of bugs 
and flies. It is then that the toad leaves bis hole and 
hops out across the granitoid walk to where the insects, 
blinded by the light, fall upon the pavement and crawl 
around. The toad sits, his evessparkling in the electric 
light like beads of jet, till a beetle or a moth falls near 
him, and then he hops cautiously near to it. His long. 
red tongue shoots out with the quickness of a flash and 
the insect disappears down his throat. It takes a good 
many bugs to makea full meal for this toad, and often 
he is on the pavement for more than an hour. The toad 
is there every night and passers by stop to watch him. 
He keeps out of the way of pedestrians, and when he 
goes back to his crevice in the stone wall he moves 
lazily and with short, self-satisfied bops. 


RECENT COMPANY ELECTIONS. 


Kckington & Soldiers’ Home Railway Company, Waah- 
ington, D. C.— President, O. T. Crosby, president of the 
Potomac Electric Power Company; secretary, Dana 
Stevens; additional directors: H. P. Scott, of Wilmington, 
Del; ThomasJ. Haywood, H. A. Parr, Robert Carswell, 
R. C. Davidson and D. M. Newbold, of Baltimore, and W. 
K. Schocpf, of Washington, the present recciver of the 
com pan y. 


Franklin Electric Company, Chambersburg. Pa.— Presi- 
dent, S. Z. Hawhecker; vice-president, W. Kush Gian ; 
secretary, G. W. Klee: treasurer, M. L. Ritchey; direct- 
ors: Hon. W. Rush Gillan, F. B. Shumaker, John G. Orr, 
G. W. Britsch, S. Z. Hawbecker, G. W. Klee, Van T. Haul. 
man. 


Springtield Electric Railway Company. Springfield, Vt.— 
President, Adna Brown; vice-president and general man- 
ager, E. C. Crosby: clerk and treasurer, A. J. Crosby; 
directora: the oflicers and M. A. Coolidge, F. E. Coolidge 
and C. W. Wyman. 


Sandusky, Milan & Norwalk Electric Railway Company. 
Sandusky, O.--Preaident, George H. De Witt; vice-presi- 
dent, Henry Kelley; secretary, J. D. Parker; treasurer, 
A. W. Prout; directors: G. H. DeWitt, ^. H. Gilcher, 
Jacob Kuebeler, John Whitworth, L. W. Hull, Sandusky ; 
J. D. Parker, T. B. Taylor, Perkins; Valentine Fries, 
Henry Kelley, J. W. Stoakes, R. Turner, Milan; B. C. 
Tabor, Norwalk. 


COMMERCIAL PARAGRAPHS. 


The Babcoek & Wilcox Company, New York, report 
sales for first six months of 159 in excess of firat ten 
months of 1597. A notable order which they are now filling 
is that for the “6th street power station of the Metropoli- 
tan Street Railway Company, New York. This order for 
15,000 uP. Wrought Steel Type Boilers is the largest sta- 
tionary boiler order ever placed. Previous sales to the 
Metropolitan Street Railway Company amount to 7,500 Hr. 
Sales to electrical industries in 1898 to this date aggregate 
87,511 ur. | 


INCORPORATIONS. 


The Paris Light & Power Company, Parts, Tex. -to 
manufacture and sell gas and electricity for lght, power 
and heat. Capital stock, $60,000. Incorporators: T. J. 
Record, J. A. Porter, D.H Scott, J. D. Crook and B. J. 
Baldwin. 


The Ottumwa Electric & Steam Company, Ottumwa, Ia. 
Capital stock, $225,000. President, J. H. Merrill; secretary, 
J. B. Sax. 


The Central Electric Railway Company, Kansas City, 
Mo.—to construct and operate about fifty miles of street 
railway in and about Kansas City. Capital stock, $100.- 
000. Directora: Samuel M Jarvis and Roland M. Conk- 
lia of New York City, William C. Skarritt. Edmund G. 
Vaughan, Frank S. Graves, William M. Reid and Edwin 
S. Yeowans of Kansas City. 


The Adams. Bagnall Electric Company of Grand Rapida, 
am has certified to an increase of capital stock to $225,- 


The Lamar Electric Light Company, Lamar, Col —to 
furnish electric lights and power for the town of Lamar, 
Incorporators: A. C. Bent, M.Stram and J. W. Bent. 


The General Electrio Company owed' on July 
1,1898, $1,488,200 accumulated dividends on its pre- 
ferred stock. These dividends have not been paid 
since July, 1893. The rate of interest is 7 per cent. 
per annum. Neither have any dividends been paid 
on its common stook gince August, 1893, 
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ELECTRICAL PATENT RECORD. 


LETTERS PATEN? IssUED JULY 6, 1898. 


SLECTRIC RAILWAYS AND RAILWAY APPLIANCES. 


606,663. Electric Railway. John C. Henry, Denver, Ool. 
Filed March 2*, 1898. 

606,664. Electric Railway. John C. Henry, Denver, Col. 
Filed April 7, 1593. 

606,711. Trolley-Head. Charles Grover, Kansas City, Mo. 
Filed Nov. 13, 1897. 

606,825. Contact Device for Electric Railways. Charles A. 
Terry, New York City, and Harry P. Davis, Pittsburg, 
Pa., assignors to the Westinghouse Electric & Manu- 
facturing Company, Pittsburg, Pa. Filed March 2. 1896. 

606,826. Current-Collecting Apparatus for Electric Rail- 
ways. Charles A. Terry, New York City, and Harry 
P. Davis, Pittsburg, Pa., assignors to the Westing- 
house Eiectric & Manufacturing Company, Pittsburg, 
Pa. Filed April 6, 1596. 

606,527. Overhead Con-truction for Electric Railwayea. 
Charles A. Terry, New York City, and Harry P Davis, 
Pitsburg, Pa., assignors to the Westinghouse Electric 
& Manufacturing Company, Pittsburg, Pa. Filed 
June 10, 1896. 

606,828. Traveling Contact Device for Electric Railways. 
George Westinghouse, Pittsburg, Pa. Filed April 6, 
1896. Reneved March 16, 1897. 

605,917. Electric Blake. Harry P. Davis, Pittsburg, Pa., 
assignor tothe Westinghouse Electrice & Manuf ictur- 
ing Company of Pennsylvania. Filed Oct. 22, 1897. 

606,900. Electric Railway. John C. Henry, Denver, Col. 
Filed April 18. 1898. 

606,991. Electric Railway. John C. Henry, Denver, Col. 
Filei April 25, 1898. 

606,679. Car- Fender. Otto W. Norling, Brooklyn, N. Y. 
Filed Oct. 19. 1897. 

606,965. Car-Fender Supporting Means. Huibert Grooten- 
boer, Paterson, N.J. Filed April 25, 1895, 


ELECTRIC LIGHT8 AND APPLIANCES. 


606,746. Electric-Light Switch. Frederic L. Temple, St. 
John, Canada. Filed Oct. 7, 1897. 

606,039. Switch for Arc-Lamps. Charles A. Pfluger, Chi- 
cago, III. Filed Dec. 21, 1595. 


ELECTRICAL MACHINERY AND APPARATUS. 


606,646. Rheostat. Harry B. Cutter, Philadelphia, Pa., as- 
signor to the Cutter Electrical & Manufacturing Com- 
pany of New Jersey. Filed June 22, 1897. 

606.761. Method of and Apparatus for Generating Alter- 
pating Currents. Maurice Hutin and Maurice Leblanc, 
Paris, France, assignors to the Societe Anonyme pour 
la Transmission de la Force par l'Electricite, same 
place. Filed March 13, 1891. 

606,762. Alternating Current Dynamo. Maurice Hutin 
and Maurice Leblanc, Paris, France, assignors to the 
Societe Anonyme pour Ja Transmission de la Force 
par l' Electricite, same place. Filed April 19, 1595. 

606,769. Electric Heater or Rheostat. Richard Van Rens- 
selaer Sill, New York City, assignor of three-fourths 
to Timothy Cohalan and George N. Chase, same place, 
and Daniel F. Cobalan, Jersey City, N.J. Filed May 
29, 1897. 

606,792. Electric Radiator. Frederick W. Quidas, Mount 
Washington, Md., assignor of one-half to Edward A. 
Griffith, Baltimore, Md. Filed July 22, 1897. 

606,795. Electric Meter. William Stanley, Pittsfield, 
and Frederick Darlington, Great Barrington, Maas., 
assignors to the Stanley Instrument Company of 
Massachusetts. Filed Jan. 13, 189s. 

606,819. Contact Device for Electrically Propelled Ve- 
hicles. Harry P. Davis, Pittsburg, Pa., assignor to 
the Westinghouse Electric & Manufacturing Company, 
same place. Filed April 6, 1898. Renewed March 16, 
1897. 

606,863. Alternating- Current Dynamo. Ludwig Gutmann, 
Peoria, Ill. Filed Dec. 1. 18:7. 

606,84. Electric Snap Switch. Alfred F. Wood, Philadel- 
phia, Pa., assignor of one-half to John R. Edwards, 
same place. Filed Oct. 8, 1897. 

606,954. Lightning-Arrester. William E. Atbearn, Brook- 
iyn, N.Y. Filed Aug. 9, 1897. 


TELEPHONE AND TELEGRAPH APPARATUS. 


606,658. Machine for Punching Telegraph Paper. God 
frey M. Gibson, Chumleigb, England. Filed July 296,- 
1897. 

606,764. Telephone-Exchange. Frank A. Lundquist, Chi- 
cago, III., aesignor of two-thirds to John Anderson, 
Salina, and Gustaf A. Anderson, Lindsborg, Kan. Filed 
May 1%, 1897. 

606.803. Telephone System. Burton R. Dodge, Post Mill 
Village, Vt. Filed June 17. 1897. 

603,832. Telephonie Transmitter. Thomas F. Ahearn, 
D-troit, Mich. Filed June 19, 1897. 

606,265. Police Patrol System. Orlando W. Hart, Fall 
River, Mass. Filed Aug. 3. 1597. 

606,912. Means for Preventing Disturbances in Telephonic 
Circuits. Otto T. Blathy and Koloman de Kando, Bu- 
da-Pesth, Austria-Hungary. Filed April 27, 1897. 


MISCELLANEOUS. 


606,330. Insulator. Ben Willard, Schenectady, N. Y., as- 
signor to the General Electric Company of New York. 
Filed April 15, 1593. 

606 887. Electric Extraction of Poisons. John B. Camp- 
bell, Cincinnati, O. Filed Oct. 5,1896. 

606,921. Composition of Matter for Electric Heaters. 
George B. Fraley, Philadelphia, Pa., assignor, b 
mesne assignments, to Oscar A. Fow and David 
Van Tine. same place. Filed Aug. 12, 1897. 

606.981, Process of and Apparatus for Decomposing Solid 
"Substances. William S. Romme, New Rachelle, N. Y. 
Filed Dee. 18, 1896. Renewed Oct. 26, 1897. 

RE-ISSUES, 

11,676. Storage or Secondary Battery. Ralph Asbley, 
Port Republic, N. J., assiguor, by direct and mesne 
assignments, to the Guarantor Electric Company, 
Camden. N. J. Filed April 9, 1595. Original No. 594,- 
313, dated Nov. 23, 1897. 


DESIGNS. 


28,981. Oap for Insulators. Ben Willard, Schenectady 
N. Y., assignor to the General Electric Company of 
New York. Filed April 25, 1898. 

38,984. Switch-Contact, Monrce Guett, Hartford, Conn. 
Filed May 22, 1893. f 
28,97. Transformer-Casing. James W. Packard and 
Henry W. Wiswell, Warren, O. Filed May 20, 1898, 


TELEPHONE AND TELEGRAPH. 


The Independent Telephone Movement. 


The Boston News Bureau gives the following statement 
relative tothe independent telephone movement in the 
West, which it credits to Vice-President and General Man- 
ager Charles Webster of the Western Electric Telephone 
Company, who was in Boston last week: 

“The Western Electric Telephone system is composed of 
8,000 miles of toll lines in operation in Minnesota, Iowa 
and North and South Dakota. We are putting in copper 
metallic circuits on all of our trunk lines. We are now 
building a line from St. Paul to Duluth, Sioux Falls, 
La Crosse, etc., 1,000 miles in length, and by January 1, 
1899, we expect to have 5,000 miles of wire in operation. 

‘Our system is composed of the Union Electric Tele- 
phone Company, capital $100,000; Minnesota Central Tele- 
phone Company, capital $100,000; Western Electric Tele- 
phone Company, capital $100,000; Western Minnesota Tele 
phone Company, capital $30,000. and Southern Minnesota 
Telephone Company, capital $30,000. 

After a year's fight independent companics have ob- 
tained franchises in St. Paul and Minneapolis, where the 
Northwestern Telephone Exchange Company, a sub-com- 
pany of the Erie Telephone Company, operates. In Min- 
neapolis we have organized the Minnesota Mutual] Tele. 
phone & Telegraph Company,with $300,000 capital, and the 
company already has between 5,000 and 6,000 subscribers 
on five-year contracts, on the basis of $48 per year for long 
distance instruments. The Northwestern Company 
charges $6 per month for business telephones and $10 pei 
month for long distance telephones. The new company 
will not start fora year at least. It is now putting its 
wires underground. 

The independent telephone movement in the West has 
assumed large proportions. In St. Louis the Kinloch Tel- 
ephone Company will soon have one of the finest plants 
in the country in operation. The new company starts 
with 6,000 subscribers. 

*" Our company has the largest independent system in 
the country, although the oldest of our six companies is 
but three years old. 

* Net earnings have been put back into the property, 
but the companies are now earning from 8 to 10 per cent: 
We will begin the payment of dividends at the rate of 4 
per cent. on the stock of the Western Minnesota and Min- 
nesota Central companies next month." 


The sender of a telegraph despatch, it seems, and not the 
company, must pay for the tax stamp. In reply to the di- 
rect question whether a telegraph company or the sender 
of a message was expected to pay the stamp tax, Com- 
missioner Scott has ruled as follows: Section 7 of the 
war revenue law makes it a misdemeanor for any person 
to make, signor issue any instrument, document, or paper 
requiring stamps without having thereupon the stamp to 
denote the tax.” This ruling,” says W. H. Baker, vice- 
president and general manager of the Postal Telegraph 
Company, is in accordance with previous rulings of the 
Department upon which our action and ‘instructions were 
based. The law furthermore makes 1t obligatory upon 
telegraph coinpanies to see that these stamps are affixed, 
and the Government will bold responsible any person 
failing to comply, and will hold us responsible if we per- 
mit messages to be transmitted without stamps." It has 
been decided that messages over leased telegraph wires, 
when sent by the lessees, do not require stamp taxes. 


The American Long Distance Telephone and Telegraph 
Company has succeeded in securing right of way for its 
lines through the principal counties and cities of Southern 
Illinois, and has begun the erection of its poles and wires. 
The main line will run from Evansville to St. Louis anda 
branch will extend from Mascoutah to Cairo. The lire 
between Mount Vernon, Nashville and Mascoutah is 
already completed and offices will be located immediately. 
The Southern Illinois district beadquarters are at present at 
Chicago, but it is understood that as soon as the lines are 
completed the headquarters will be located in St. Louis. 


" Among influential leaders of the Trades League," says 
the Philadelphia Stockholder, *‘ there is a project on foot to 
unite all the independent concerns outside the Bell Com- 
pany in a strong organization to start a life-or-death con- 
test with the Bell. Company in Philadelphia, making this 
the battleground upon which will be fought out once for 
all the conflicts which have been raging ina sporadic way 
for several years past throughout the country." 


Under the District appropriation bill, which has now be- 
come a law, it shall be unlawful for any person or any 
telephone company doing business in the District of Co- 
lumbia to charge or receive more than $50 per annum for 
the use of a telephone ona separate wire; $40 for each tel- 
ephone, there being not more than two on a wire; 830 for 
each telephone, there being not more than three on a wire 
and $25 for each telephone, there being four or more op 


thesame wire." It is understood that the Chesapeake & 
Potomac Telephone Company will appeal to the District 
courts to declare the law invalid. 


A complete telephone system now connects all the com- 
mittee rooms of the U. 8. Houseof Representatives. The 
switchboard is in the long corridor of the basement and 
'phores have been placed in forty-nine different committee 
rooms. The instruments are of the long-distance variety, 
so that one can converse from almost any room in the 
Capitol with any other room, with all telephone subscrib- 
ers in Washington, or with subscribers at distant points. A 
similar system has been in operation at the Senate end for 
several months. 


Florence, 8. C., will soon be connected by telephone witb 
the extreme southeastern portion of the county, a distance 
of 42 miles. This arrangement is now being perfected, 
and in a few days Florence, Claussens, Hyman, Forrest- 
ville, Savage, Allison and several other small places along 
the route will be within speaking distance of each other. 
The system of phones to be used will be the Imperial," 
which is manufactured by the Mason Telephone Company 


of Sumter, 8. C. 


The long-distance telepbone line is being extended to 
Douglas from Nicholls, Ga., on the Waycross Air-Line. 
The line is being built along the right of way of the Way- 
cross Air-Line extension. Douglas will soon be communi- 
cating with Waycross, Brunswick, Thomasville, Tifton 
and intermediate points by telephone. 


The Pennsylvania Electric Company was awarded the 
contract for furnishing 155 transmitters to be used in the 
new telephone service whicb the Police Department of 
Buffalo, N. Y., is to construct, the company’s bid being 
$3.7; each. The Wilhelm Telephone Company of Buffalo 
was awarded the contract for furnishing 155 receivers at 
$2.25 each, 12 adjustable desk sets at $3.50 each, and 18 desk 
seta for the station-bouses at $8 each. 


The Southwestern Telephone Company has commenced 
the building of lines from Texarkana, Ark., to Pine 
Bluff, Ark. The course of their construction is along the 
right-of-way of the Cotton Belt Railroad and all towns 
situated on this thoroughfare will be given a telephone 
office. 


The officers of the Signal Corps with Shafter's army are 
keeping pace fully in establishing telephonic communica- 
tion in every direction where the army makes ita move. 
In thecaptured Spanish intrenchments at Santiago tele- 


phones were found in perfect trim, showing that in means 


of communication at least the Spanish army isquite up to 
date. 


A movement is on at Richmond, Ind., for an independent 
telephone exchange to compete with the Centra] Union 
Company. Robert Cokefair, of Anderson, 18 promulgating 
the scheme. A toll station will soon be established at 
Richmond by the Citizens’ Telephone Company. 


The Home Telephone Oompany is booked to occupy the 
upper stories of a new terminal depot to be built for the 
suburban electric roads at Cleveland, O. The Home Com- 
pany has passed into the control of the Everett syndicate, 
which will erect the building. 


The experiment of placing telephones in country farm 
houses is being tried with success jn farming sections of 
Minnesota. 'Phones bave been placed in several centrally 
located farm houses for the use of the residents and their 
neighbors. 


A telephone company was organized at Wynnewood, 
I. T., on the 2d inst., whose purpose is to build telephone 
lines to Roff, McGee, Center, Brady and Foster, giving 
telephone connections to all country towns of importance. 


A Detroit paper states that on September 1 the Detroit 
Telephone Switchboard & Construction Company will 
begin work on a 5,000 telephone exchange in New 
Orleans. 


A police telephone system will probably be established 
in Bingbamton, N. Y. The chief officials of the city are 
considering the matter. 


The authorities at Washington have decided that messa- 
ges over private wires do not require stamps. 


New Companies Incorporated. 
The Oklahoma Telephone Company, Guthrie, Ok). Cap. 
ital stock, $100,000. 
The Detroit Switchboard & Telephone Oonstruction 
Company has certified to an increase of capita! stock from 
$100,000 to $250,000, ; 
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ELECTRICAL SECURITIES. 


The subjoined quotations of Electrical Securities dealt in at the leading commercial centers are compileg from specia! reports received by ELECTRICITY from a variety of sources. 
The utmost care is cxercised in their collection and preparation, and every effort is made to secure accurate and reliable information. The management of this journal will esteem it 
a favor to have brought to their attention any inaccuracies readers may discover in these columns. 


Abbreviations: crt. indb., certificate of indebtedness; coll., collateral; cons., consolidated; const., construction; conv., convertible; com., common; deb., debentures; exten., 
extension; gen., general, g, gold, guar., guaranteed; Ine, income; imp., 5 paid; pfd., preferred: mu mortgage; tr., trust, A., annually; S., semi-annually ; 
Q., quarterly; A. & O., Apl. and Oct.; F. &. A., Feb. and Aug.; M. & S., May and Sept.; J. & D., July and Dec.; J. & J., Jan. and June. 
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PASSENGER RAILWAYS. 


Capital Stock. 


Capital Stock. 


Rate and Date ot Rato and Date of 


| Bid. |Aeked. 


WANE. Parj|Authorz'd| Issued. dast Div. NAME. Par|Authorz'd( Issued. Last Div. Bid. | Asked, 
"E Hartford Conn.—July 11: | 

Albany, N Y.—July 1t: | Hartford Street Ry. Oo. . . . . 100 $4,000,000] 6200. 0003 & B., Jan., 98. 140 

Albany Ry. Oo.......... eee 2.000, 000 $1,750,000 E 98. 142% 144 [Hartford & West Hartford RR .....| 100| 1,000,000; 247. 00 n ............ - — 

Troy Oity Railway Co. 2,000,000) 2,000,000]! & Q., Dec. 10, 97.| 68 70 

Traction Oo. (Saratoga) 50,000 50,000] mi : Er Holyoke Mass.—July 1t: 

Holyoke Street Ry. Oo..............| 100} 100.000 400,0003 & A., Jan.,'98, 10 | 190 

Allentown, Pa.— July 11: F 
lentown & Lehigh Val. Trac. Oo. 1, 500, 00000. T 16 Ooboken, N. J.—Ju!y II: 

Its 3 PRAT North Hudson Oo. (N. J.) Ry. Co. . . 25 J. 250.000 1,000,000|8 *(, 1892. 70 | — 

Bridgeport, Conn—July 11: 

Bridgeport Traction Co............. 2,000,000} 2, 000, 0001 & Aug., '97. 85 | .. Indiana polis, Ind—July 11: 805 5 

x l **Citizens' Passenger Ry........-- $5 6,000, 5,000. 0077p». 27 

Baltimore, Md.—July 11: 

Baltimore Oity Passenger Ry. Co... 6,000,000} 2,500,000/5 & 8., July 2,'97. | .. | 72% Lancaster. Pa.—July 11: 

aBaltimore Consolidated Ry. Co..... 10,000,000 9, 177,000 2 % 8., Jan. 15, 98. 22',| 23"; [Pennsylvanla Traction Oo. . .. 100| 10,000,000) 9,900,000 .. ...... ee oe 

Central Ry. Co. of Baltimore City.. 800,000 800,00€ 6 A. Dec., 1897. 80 82 Lancaster & Col. Electric Ry. „ e.. o 87,500. 00009000900000900205 oe oe 

Boston, Mass.—July 11: Xon ou eae sail em € 

New England Street Ry............. 6,000,000| 1,081,925}1 ; Jan.15 ere MS ouis e, Ky.—July 11: 

North Shore Traction Go... . .. com. 4.000.000] 4,000, 5 10 14 Loutaville Ry . .com. 100 4,000,000 300% %., Oct., '97. 37 38 

North Shore Traction Co........pfd. 2,000,000} 2,000,000/6 % S., A. & O. 72 75 Louisville Ry... 5 % pfd 100, 2,500,000| 2,500,000,2% % S., Oct. 1,'97.| 97% 98 

b West End Street Ry. Co......com. 10,000,000] 9.085.000 4 % S., Oct., '97. 8575 86 

b West End Street Ry. Co...8 % pfd. 6.400.000 6,400,000/4 % S., Oct. 1. 97. 105 106 Minneapolis. Minn.—July 11: 1700000 18 

Boston Elevated R. RR g ...... 10,000,000 67% 68 Twin City Rapid Transit. . . .com. 100; 17,000,000) 15,010.000 Vues 100 

Brooklyn N. Y.—July 11: Twin Oity Rapid Transit. . 7 % pfd.| 3000. 000 inne X. Jan., '98. ++ | 100 

Brooklyn Cit & Newtown Ry...... 2,000,000! 1,923,400/2 & Feb. 1, 1898. |201 | 205 Montreal. Canada.—July 11: | Ea 

Brooklyn Rap. Transit Oo., tr certf.. 20,000,000} 20,000,000 55 55% 5934 | Montreal Street Ry. Co eres 50 oll ile 4.000000 8 Y S., M. & N. eno. 207 
Brooklyn fiel hts Rallroaddd 200,000 200,000 ...... — T Sa Toronto Street Ry. Co... 100 6,000.000; 6. 000, 000 1% % S., J. & J. 96',| 9774 
od Brooklyn Oſty RR......... guar 12,000,000 12. 000, 000 2% % Q., Jan., 98.212 | 218 
Brooklyn, Queens Co. & Sub. RR. 2.000, 000 2.000.000 ,; " 5 Memphis, Tenn.—July 11: 

Coney Island & Brook! n RR ecc] 1,000,000 1,000,000 Ly X Oct. 1. 97. 201 205 Memphis Street Railway Da . 100 500, 500,00C 60000000400000000€ 15 PM 

Kings County Elevated..... LETTE. re 4,750,000| 4,750,000] .... ee : 8 - 

Kings County Traction Co.......... 4,500,000! 4,500,000)1 3¢ July 26, 97 45 18 New Haven, Conn.- July 11: 

Nassau Electric Railroad .............|...... 6,000,000| 6,000,000] ͥ ee 85 = Fair Haven & Westville RR.........| 25. 1,500,000) 900.000 1 % S., Sept. 7. 62 "T 
fAtlantic Avenue Rallroad...... oe 2,000,000) 2.000. 0000 eee = oe New Haven Street Railway Oo......| 100} 1,250,000} 1.000. 000 2% % A., July '96. | 60 80 
gBrooklyn, B & W. E. Railroad.. 1,000,000| 1,000, ESSE SPAN 74 | 80 New Haven & Centerville..........| 100]  700,000| 300.000 . .. . . .... . - 

Buffalo N y — July 11: Winchester Avenue ER. urs 25 1,000,000 600,000 99990 8 eno 40 42 

Buffalo & Niagara Falla Elec. Ry.... 1,250,000} 1.250,000| ........-. 5 55 60 New Opleans, La.—July 11: | 

Buffalo Railway Ooou— . 6,000,000} 5, 870,500 „ Q. Dec., 97. 80 | 82 [Canal & Olaiborne RR. Oo..........| 40 240.000 240.000 1 % R., Jan., 942. 146170 

July 11 New Orleans & Carrollton RR......| 100} 1. 200.000 1,200,000 1% % Q., Jan., 98. 120 | 125 

Columbus O.— u y j New Orleans Traction Oo. com. 100 5,000,000 5.000.000 wesvocosssocosoneo 1 4 

Oolumbus Street Railroad. esso „64 oo 8,000,000 8,000,000 1 x Q., Feb., 98. 49 60 New Orleans Traction Co. 2 6 6 „ 6 pfd. 100 2,500,000 2,500,000: "ee * b 10 

Oolumbus Centra: Street Railroad.. 1,500,000} 1,600,000) ....... . ee és aCrescent City RR............. uar. 100; 2,000,000| 2,000,000 8 % S., Jan., '98. T 82 

: bNew Or. City & Lake RR....guar.| 100, 2,000,000; 2,000,000 4 % S., Jan., . 8 RR 

Charleston, S. C.—July 11: Orleans Rallroad. . . .. . . 50! 500.000 "185.000 114 %., June, b. In | 22 

Charleston City 14 Oo...... .. 100,000| —100,000/8 % S., Jan., '97. ee .. St. Charles Street Railway..........| 50} 1,000,000) 1,000,000 17% €. Jan., 98. 58 5414 

Enterprise City Co. 1,000,000 250,000 @ecavvseeseeeoee ee ee New York—July 11: 

Chicago, Dn 11: Central Crosstown RR. ...... 10 e ee "97. 160 115 

Chicago City Ry. VV 2, 000.0008 X Deo. Rl, 97. 278 280 Christopher & 10th Sts. RR. . guar. . 50, e "C an., . : 

Drees 4 Sah eee . | .. | Dry Dock E. Brdw'y & Battery KE. 100 1.200.000 1,200000 114 % Q., Feb. & |175 | ta 

Leke Street Elevated RR............ 10.000.000 10,000, 00 1255 18 dMetropolitan Street Ry. Co ... 100, 30,000,000; 80,000,000 l 4. 0 Q. Jan.. 98 1 5974 1555 

Metropolitan West Side Elev. Ry... 15.000.000 15, C00. 00000. s 74 eBleecker St. & Fulton Fy. Ry. guar 100 900,000, 900,000 ^4 % A., July, 97. | 8.1 4 

Met. West Side Kl. const. stk........ 15.000.000 2.500,00 ͤmnͥ U U Zé Si Broadway & Seventh Ave...guar. 100 2,100,000, 2,100,000 215 % L., Oct., N. 21% 215 

North Chicago Street RR. . . 100 10,000,000] 6, 600. 000 6 % Q., Jan., 98. 2 8 | 220 gen Park, N.A&E. Rivers RR. guar| 100 1,800,000; 1,500,000 % % Q., Jan, "en 180 | ls 

hNorth Chicago City RR............ $00,000 249,900 ee ee Eighth Avenue RR............... 100 1,000,000 1,000.000 aisa A : 85 3^0 

South Chicago City Railway.....,.. 2,000,000| 1, 603,00 [ H " 9 is 142d St. & Grand St. Ferry RR. guar 100 750,000} — 748,000 4% % Q., Feb., *.8. 1 6 

(West Chicago St. RR. Oo............ 20, 000, 000 18,189,000 114 % Q., Feb, 98. 98% 96 jNinth Avenue Kn........ ..guar.| 100 . %% 800.000 — ...... oe | PO e. 
iChicago West Div. Ry.......guar.|....| 1'250,000| — 624,900'35 % ee oe kSixth Avenue RR..... . . . guar| 100 2,000,000] 2,000,000 „ ey 210 
&Ohicago Passenger Ry. . . . Euar. “ 100 2/000,000, 2,000,000,5 % 8. E ue ITwenty-third St. K. R. Go..guar. TTT 

deco 96 95*t-̃»4„%„.3„%4fP M i , PS at SMS M I (9 ane 

Cincinnati, Ohio.—July 11: VV 100 12,000,000 10.000.000 2 % Q., Feb. 98. 175 180 

Oincinnati Inc. Plane Ry. . . . . . com.] 60 1, 000.000 575,000) ........ TT T 20 m42d St., Manhatv'le & St. Nich. Av] 100 2.500.000 2,500,000 . . . . .. . . 60 68 

Oincinnati Inc. Plane Ry........pfd.| 50 150,000 150.000 2% &., Feb., 9a. 2: 75 *Union (Huokleberry) Ry..........| 100) 2,000,000) 2,000,000 . . .. ... ... 178 | 20 

Cincinnati, Newport & Oov. St. Ry. 100! 4.000,000| 8,500,000] ............ 25 

lOincinnati Street Ry. Co. . .. . . . . 50 18.000.000 14,000,000, 154 % Q., Jan., 114%] 114% [Newark N. J.—July 11: v : 
Mt. Adams & Eden Park Inc. Ry. 500 2. 500,000 2, 200, 000 1 * C., Jan., 88. Consolidated Traction Co. of N. J. 100 a Gen one ie cou con ee. 49 | 49 

` N ar Passen er Ry..... Veel zn " " " IRAJ) 2 ee 

Gavel E a 1,000,000/34 % Jan., '98 87 | 89 nRapid Transit Street Ry. . 100 904.000 — 504,000 1134 X A. 95 | 25 

AxKro . ev. e —j— 4 100 000, 000 k A $ an., l a . 

Oleveland 8 6 % % %Ü 2 „„ 100 8'000 000 7,000,000 4 * Oct., ., 56% 02'4 5 Pg, Pa. our H d 50 500 ol 500 000 4R 

Cleveland c NJ 100 12,000,000 12,000,000 4 Q., Oct., 97. 59% 60 oOonsoll ated Traction GO. com 50 15.000.000 15,000,000 2 $5. Jan., '95. 14! j 1. 5 " 

Detroit, Mich.—Ju!y 11: Consolidated 1 Oo......pfd. 50 S 15,000,000 3 %, May, '97 49 | aeh 

Detroit Citizens' Street Ry.......... 1.250,00 0 ....... ee. 100%] .. pCentra Tract on Co.. e eoe „500,000 $900,000  ........ eee M M 

Ft. Wayne & Belle Isle Ry.......... e SRL 006 400,000 5 % July, 98. 175 qgOitizens’ Traction Oo. 50, 8,000,000. IS D00 QUU 6% A. ; i 

Ra d ilwa Oo e.s... eveeeeevronvers 250 000 250,000 „ „0 „% % % % „„ 0 %% „ 0 ee 100 rDuquesne Traction o 8 50 8,000,000 8,000,000 6 % A. oe ee 

1t El c Railway............ P 1,000,000 1,000,000 9925235 4**õ . eve e „„ re na a 10 e M ee 
tr it River R 2 62 „6 10 ; : 2 0 „ 6e % „ 6 „6 „ „ 60 TTA . eanan alle ee ` L D] ` -70 "Os Inn., LI ee ae 

8 á 100) 250,000} 200,000 100 11 || zh., Allegheny & Man. Trac Co... 50, 8,000,900] 12.994.839 3 , Aug., ^96. po 

Dayton O.—July 11: Piteourg& Birmingham Trac. Rr. 25| 8.000.000) 8,000,000 Li V dan. Mo a 9 

Railway Oo. com. 1,470,600 14 & Q., Jan. 1.“ . 100 | 172 Pittsburg est End Ry........... 500. 1,500,000 5 % A., June 80, 7). m 

On Railway DO vs ecco c. Pld. e 890090 600,000) ! id x Q. Jan. 1,'98 150 | 155 Second Avenue Traction Co...com..... 4,000,000 909 000 . oe ee 

People’s Street Rallway............. PAS 1.100.000 YY TTT ETT eT) | s*9000009909 i100 ee Suburban Rapid Transit Co......... 800,000 200,000 ese. 999992* oe ee 
*Unlisted. t Ex div. * Unlisted. f Full paid. | Outstanding. f Ex div. 

a Consolidation of Baltimore Traction Company and City &. Suburban, Rallwav Company.] a Leased to New Orleans Traction Coban at 6 % on stock. 


Company controls Oitizens’ Railway, North Balttmore agar jae Railway, Baltimore 
& Curtis Bay Street Railway, Baltimore & Powhatan Railway,Pimlico & Pikesville Railway 
and Wallbrook, Gwynn Oak & Powhatan Railway and Park. 

b Leased to Boston Elevated Railroad Company. 
e Owned by Brooklyn Rapid Transit Oompany. 
d Leased to Brooklyn Heights Railroad. Oo., which guarantees 10 3% on capital stock. 
e Stock owned by 85 Rapid Transit Company; road operated by Brooklyn Hts. Co. 


f Stock owned by Kings Oounty Traction Company; road leased to Nassau Electric BR 
Owned by Atlantic Ave. RR. and leased to Nassau system. 
18 per share on outstanding ca ital paid as rental by lessee— West Chicago 8t. RR. Oo.; 
100 of stock owned by Nort 


C Iago Street Railroad Company. 
i Gontrols by lease Chicago West Division Railway, Ohicago Passenger Railway, and 
West Chicago Street Railroad Tunnel Company. 

498% annum paid on outstanding capital as rental by lessee—North Ohicago Street 
RIC Company; $625,100 of stock owned by West Chicane Street Railroad Oompany. 

hb Majority of stock owned by Ohicago West Division Railway Company; 6 & on §1,000,- 
- guaranteed by West Ohioago Street Railroad pompeny: lessee. 

&. Ry. Oo, has purchased the Mt. A. & Baden send, acs 5 ming ito bends. 


b Leased to New Orleans Traction Company at 8 X on stock. 

c Leased to Central Orosstown Railr at ix on stock and interest on bonda.. 

d Operating the former Met. Trac. system, that corporation having become extinct. 

e Leased to 28d Street Ry. for 99 years; lease ansigned to Metropolitan Street Ry. 

f Leased to Houston, West Street & Pavonia Ferry—now Metropolitan Street Railway. 

f tw Metropolitan Street Railway at8 & on stock until Oct. 1, 1897; thereafter 9 % 
Leaseo to Metropolitan Street Ry. for 99 years from Jan. 1, 1896, at $215,000 per annum. 

t Leased to Metropolitan Street Railway for 18 % on stock. 

j Leased t» Met. St. Ry. for 99 years from April 20, 1892; € & first5 years, 8  tbereatter 

k Leased to Metropolitan Street Railway for $145,000 per annum. 

i Leased to Metropolitan Street Railway for 18 percent. on capital stocg. 

m Oontrolled by Third Avenue Railroad by purchase. 

n Dividends of 1% % yearly guaranteed by Consolidated Traction Oompany. 

o Controls by lease the Alleg’ny, Cent., Citizens, Duquesne, Fort Pitt and Pitte’h Trac. Co 

p Leased to Oonsolidated fon Company for f & per annum on par vrlue of stova 

q Leased to Fort Pitt Traction Oompeny for 8 % on $8,000,000 capital stoek. 

r Leased to Consolidated Traction Company for ( on capital stock afte: Oetoben, 

a} Leased to Consolidated pany for om enpital stoekafter October, 
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i TELEPHONE AND TELEGRAPH COS. 


Capital Stock. 
Par Authorz'd 


Eate and Date of 


NAME. Last Div. 


Last Div. Bid. | Asked. Issued. Bid. Asked. 


- 


New Bedford Mass-July 11 Boston, Mass.—July 11: 
Union Street Railway Oo...........| 100} $850,000} 2350, 000 2 %, Feb. '98. 158 American Bell Telephone Co.......| 100| 50,000,000; 28,650,000 46 Q., Jan., 98. 274 274 
z Erie Telegraph & Telephone Oo....| 100; ...... 9 . ꝗ .. |] % Q., Jan. 9. 68141 69 
Northampton. Mass-Julv !! New England Telephone Qo........| ..| 10,894,600] 10, 304, 600 81.50 %, Feb. 98. 181 132 
Northampton Street Rr... . 100 800, 000 225,000 4 % A., Jan., 98. 168175 
Omaha, Neb.—July 11: . 
, — . American Telegraph & Cable Oo... | 1-1 9 
Omaha Street Ky............ eee . ..| 100} 5,000,000) 5,000,000)  .................. 25 80 *Central & South Am. Teleg. Oo..... 185 138000 11590000 p * E ioi 4 115 
*Oommercial Cable Co... 000 000 0001 
Paterson, N.J.—July 1. Franklin Telex. Co. 233 & RUBE] 100) 1.000.000 “54 8 8 „ 
Paterson Rv. Coo 100 1, 250, 000 1, 250, 0000 8⁵ 86 Erle TORAN & Telephone Co.. . 100 5. O. 000 4.800.000 | [^ Q Jan.., '98 4814 69 
l *Gold & Stock Telg. Co..guar. 6 %. 000 3 ^o^ e ° 
Providence, R. I.—July 11 *International Ocean Tel Co.guar6% 100 099 000 „ 175 $4 ieee 111 
United Traction & Electric Oo .....| 100} 8. 000. 000 8, 000, 0004 3%, Jun. 98. 64 | 67 [Mexlean Telephone o 100 2.000. 00 ...... Miis d 571] .€0 
i *New York & New Jersey Tel. Co.. 000 72 lute 98. 15015 
Philadeiphia.—July 11: *Pacific & Atlantic Teleg. . g uar. 4% Es 509 00 e at „ Jan., 98 p P 
Fairmount Park Trans. Co...$20 pd. 50; 2,000,000| 1,770,000 2 %, Dec. '97. 14M| .. *Postal Telegraph Cable Co.........| 100 15:000 000 15.000.000 1 D, Q 
Hestonville, Man. & Fairmount....; 50 1,966,100) 11,966, 100 2% %, July 15, 97. 43'4) 45 *Sout'n& Atlantic Telg. Co.guar.5 % 25 950000 559/525 21, A 8 à is 
Hest'nvle, Man. & Fairm't..6 % pfd. 50) 533.900 1533,900 3? % S—Jan, 10, 98. 65%% 66 tCommercial Union Telegraph CO.] 25 500.000 500.000 8 8 Jaú 1'98 110 113 
aFairmount Pk. & Had. Pass. Ry. 50! 800,000 300,000 3 % Feb. 1,'98. 65 66 Western Union Telegrap Oo....... : : a 97 870.000 15, & Jan 9 : 931 9. 
Union Traction Co. $1254 pd 50 30,000,000; 29, 9.30, 1500 ee 18 185 Div. guar. by Postal Teleg. Oo. a ° ubi 4 0) tiM ^3 48 
oKlectric Tractlon Co. Ne. sivas as 8,297,920" - scsensewwosignes TBa 715 
dOltizens’ Passenger Ry........| 50 500, 000 £192,500 $3 share Q. 315 E Miscellaneous.-July 11: 
eFrankford & Southwark Pas. R e... | 11,875,000) $14 sha'e A—A pr.97 030 [American Dist. Teleg. (Phila.).....| 25|  400,000| ...... 1 % Q., Feb. '98. M j. 
fL ehigh Avenue Ry. Co......... 1,000,000 ........ 1 2 5 . . . 47 T Bell Teleph. Co. (of Canada.)... ...| 100! 8,163,000| 8,168,000 2 % 8. , 1705, 178 
fLombard & South Street Ry...) 255%%%ꝗ . . 1,000,000 A. & O. 89 907 Chesapeake & Potomac Telep. Co.. 100 i 5: ; $ l 9 
dSecond & Third Streets Ry.... 1,080,000! 771,076 89 share A, Mar. 97 256 - Chicago Telephone Co 100| ..... SM. SN 2| 
cPeople's Traction Oo.......... T 10,000,000; $6,000,000 3 %, A., April, 7. ee Central Dist Prtg & Telg.Co.(Pgh.).| 100 750,000] 750,000) . E aM 
gGermantown Passenger Ry. 1,500,000, 572,800 $5.25 share—1898. loot.) Q Empire & Bay States Telegraph Co.... v Nu . 70 | 76 
„Green & Coates Passenger Ry. 500,000} 150,000 3 % Jun., 189%. 130 ee Hudson River Telephone Co.......| 100 2,000,000 2,000,000:1 % Q. 70 | 72 
hPeople's Passenger Ry. . com. 1.500, C000 1740, 0000 ·ᷣl1 . .. bx ES Northwestern Telegraph Co..guar| 50 2,500.000| 2,500,000 234 % Q. 110 1115 
me | PATEE 5 30 80 1900 0 ESO or. 587 874 Providence (R. I.) Teleph. Co.......| 50 dica dun 871. 
Philadelphia Traction Oo „000, : —Oet, 1,'97. 75 7 South N Eng. Teleph. Co. : os 
"Dutherine& Bainbridge St. A ce we [400.000 6% A—Mar.,'97. -" 8 southern New Eng. Teleph. Co... . 100, 8,000,000 — — 120 1122 


‘Continental Pass. Ry.....guar.. 
Empire Passenger Ry. Coo 


888888882888 88888888 
E 
8 


$530,000 $6 share—July, 9.112, 
1475.00 £7.50 share July ' 97 175 


ELECTRIC LIGHT AND ELECTRICAL MFG. COS. 


— y 


Philadelphia City Pass. Ry... 1,000,000 180 
jPhiladelphia & Gray’s Fy. RR.. 1,000,000 298 650 $3.50 share July '97. 901 Boston, Mass.—July 11: 
jitidge Avenue Passenger Hy... 750,000; 120.0008 12 share, July ‘97. 288 | 300 Fort Wayne Electric Oo.............] .. 12 e 3 T m 
TE bg ER e T: 2900 D 2: M KE 1577 xs Ft. Wayne Elec 185 T. Sec. Series A.| 25. e T "M IMP 
B. * K r N, 2 o *3 u Y, 4. 91 7A * Ge 1 El t i GGG „„ 6 „6 P '0€ Ql k 3 
Thirteenth & 15th Sts. Pass. Ry. 1,000,000} = 4335,000'$11 ab. A.,July,'$7 275 4 5 Genera! Miectric Go „„ pu] 100 19800005 h 345 3974 
Union Passenger Ry. Coo 1,500,000) 900,000 89.50 shre, July 97 220 | .. f. -. Elec. Co. F. Secur., Series D. ..|  ...-. C 
j West Philadelphia Pass. Rv..... 750,000 750,000 810 share, July 7 225 | Z3C Westinghouse Elec. & M fg.Co. com. 50 146.700 pont: 24 25 
ES i | Westinghouse El. & Mfg. Co. pfd. 50 4,000,000| 3,996,053 134 % Feb., 98. 64X| 55 
Rochester, N. Y-—July 11: Westinghouse El. & Mfg. Oo. assent.| 50) 11,000,000| 8,195,126 rem ' a rt 
Rochester Railway Co.. . . . . . 100 5, 000, 000 8, 000,000 10 12 [New YOPK.—July 11: | 
Reading, Pa.—July 11: Edison Elec. ng Oo., New York.. 100 9,138,000 7,938,000 -P 131 1235 
jReading Traction Co. . . eren : 1,000,000! 1.000.000 Seml-an.,Jan. & Jy 15 .. Edison Elec. Ill'g Co., Brooklyn. . 100 4'000,000| 4,000,000 1 % Oct.,'97. 119 | .. 
ACity Passenger Ry. . 50 350,000 350,000 Jan., 98. 114 7 Edison Ore Milling Co........ [100 . cians 1 à 10 | 18 
(Hast Reading Electric Ry. . . ... 50 1,000, 000 1,000,000! Jan., 98. 64 | .. „ Od Co... cedet Te n 22 | 25 
â e»5209009909 a 9 l 1 1 
St. Louis Mo.—July 1t: General Electric Co........... - fd. 100 19800000 91252 000 eee S PUB. oe 960 
Fourth Street & Arsenal Ry........| 50| 800,000) 150,00 ũ Z .. Interior Conduit & Insulation Co...) 100) 1.000, 0000 1.000. 00%  .... C 4 |. 
Jefferson Avenue Ry. Co..--+.++++-+] 50) 400,000 — 400.0002 9 Dec., 1848. opos || Matted Elot LE ̃% ͤrV 1-1 d use ] aue e 
Lindell Ry........... l ecco s..| 100, 2,500,00 2,400, 000 1½ % Jan.,98. 122% 125 —July 11: 
National Railway Coo . | 2,500,000] 2.479, 000 To X, Jun., 98. aa Pittsburg, dioi i T8 
Cass Avenue & Fair Grounds....| .. | 2,500,000| 2500.000) ^... esee eo]. Allegheny County Light Oo........| 199} $00,000 500,000) J. & J. 127 | .. 
Citizens’ RR... 9596565 „6 9696905 3 ton 2 00 1,500,000 4 Zn Oc : , - 90 110 East End Electrie Light Oo. 6629 52 25 26 50 800,000 800,000 Q * 10 
St. Louis RK..... „6 „ neon 1 2. n 2,000,000 2½ %, Jan 5 . 65 105 "S : 
Missouri RR... eese e| 50) 2, 100,000 2.300,000 11, D Jan., 98 170172 F 5 " 
People's RR. Co.. . sef 50| 1,000,000) 00.000 506. Dec. 88. | .. ielecrrie orange Hater Go. com. 100] 2,000,000) . 144% . 
Southern Electric Ry...........com.| 50} 509.000 500,000) ............ F e e eee 100) e 31 804 
Southern Electric Ry. . .. . 6 % pref. 100| 1.000.400 J. 000.000 1% %, Jan., 98. 108 | 110 "Electric £ torage Battery Co. . . Pfd. 100| 5,000, s. ... | cease 84 35 
St. Louis & Suburban R 100 2.500.000 2.500.000 0 . . 55 56 Penna. Ht., Lt. & Pow. go. . . com. 50 5.000, 000% ...... (Kec. p. sh., Oct. '97.| .- 
Union Depot Ra.... . . 100 4,000,000] 4.000, 00008 3% A., July,'95. | .. | 175 | Penna. Ht., Lt. & Pow. Co.....pfd.| soj 5,00, 00 .. ... 6 %. Oct., 97 : i. 
x i : : Northern Elec. Light & Power Co.. 10 6.500.000 550 000 882500 dis Jan 11°97 1334: 14 
San Francisco, Ca].—July. Southern Elec. Light & Power Oo..| 10 187,500 187,500 na j 15 dr 
California St. Cable RR... .. 100 1,000,000 600,000 50e. monthly. 107 108 m : 
Geary Street Park & Ocean RR. 100 1,000,000| 375,000 92.50 share, '96. 40 50 Miscellaneous. DES 
Market Street R.. UR KE Kee 100 viec 18,750,000, ., 60c. per share. | 53°.) 6344 Bi Conn lee b Gone 60| ...... Vx e divans . si 
i i 6 „ ] BF, LIAN YUVA o.... . eee - = * Demos e ee ITTITI] 2 
Presidio & Ferries RR....... ead 100, 1,000, 550,000| ..... 85 Missouri-Edison (St. Louis). . Com. A as n: pu F Um 
Seranton, Pa —July 11: Eddy Electric Mfg. Oo............-.| 95] ...... ° pu (ons x 18 ? 
Scranton Railway Coo . 50 6,000,000) 2,500,000! / . . 12 15 [Hartford (Conn.) Elec. Light Co....| 100 350,00 ꝶ m 88 122 | 180 
m Scranton & Carbondale Trac. Co..| 100, 500. 500,000 e ee sues is ws 18 |i: Hartford (Conn.) Lt. 5 Power CO.. 25| 175,000] ...... tide 6 11 
m Scranton & Pittston Traction Co..| 100 1, O50, 000 1, 050, 0000 ͥ cere s NE New Haven (Conn.) Elec. Lt. Co.. . 100 100,000 ...... NE 165 9 
i Narragansett (Prov., R.I.) Elec. Co.] 50 1.200.000 .. . . [2% Q., Oct., 98 82 90 
Springfield III. — July 11: Rhode Island Elec. Protec. Oo. 1000 iei 8 7007 7 110 120 
Springfield Consolidated Ry esee eve 100 750,000 750 000 %%% %%%. eec 11 Royal Elec. Co. (Montreal) PEA 3 oe 1 000 000 : eee 2% Q * 157! (^ 159 
! Toronto (Canada) Elec. Light Co...| 190 1.085.000 1.085 000 DAD: Q 136 x 137% 
Springfield O.—July 11: Thomson-Houston Welding Oo.. 1000 „ og Dec. 1.°96. | .. 100 
Springfield Street Ry.............. . . 100] 1,000,000} 1,000,000] . .. . . . sis 2 | Woonsocket (R. I.) Electric Co.....| 1000 NEN ae 100 | 130 
; * 
Springfield, Mass.—July 1i: Se 
Springfield Street Ry................ 100 1,200,000 1, 166,700 8 % A. 194 200 ALLIED INDUSTRIES. 
Toronto Canada.—July 11: 
Toronto Ry. Oo . 100} 6,000,000! 6, 000,000 14 % 8. 964 9754 Boston Mass.— July 11: | 
Montreal Street Railway Co.. . . .. . 4,000,000} 4,000,000 4 % S. 286 | 267 American Electric Heating Oo.. .... 50 10,000,000!  ......... woos .06 | .07 
Street Ry. & Dlu’g Properties...pfd; 100 4,500,000, 1,248,700 $3 per sh. Feb. I, 93. 
Washington, D. C.—July 11: United Electric Securities Co...pfd.| 100 essc (846 % Feb., 96. 80 85 
wee 50 5000, 000 j on i 
Belt Ry. Co RES 8 500,000! 500,00 õ ũõ rn... re ml um : 
Capital Traction Co... . ... 100 112.000, O00 12,000,000 650. per sh, Oct. 97. 73'.| f! |New York.—July 11: 
Columbia Ky. Co .. 50 400,000: 400,000 6% A. 76 78 [Consolidated Electric Storage Co.. . .. E 18 | 20 
Eckington & Soldiers’ Home Ry.. zi 50 707.000 652,000 bout reu ue 8 E Edison European eccctsesososveseeecetóoctocqe A : M os EN 1 8 
Georgetown & Tenallytown R... . 50; 200,000 200.000 ies iss AN Safety Car Heating & Lighting Co. 10 e EMT 96 100 
Metropolitan RR. Co. ..| 50 1.000, 000 453,900 2% % Q. 121 123 Worthington Pump Co........com.| 100 5, 500, 000 5,500,000) — ...... 80 | 38 
Worthington Pump Co..........pfd! 100 
2,000,000} 2,000,000 7 X 90 | 92 
Worcester, Mass.—July 11: Philadelphia, Pa.—July 11: 
„Worcester Traction Co........com,| 100! 8,000,000! 8,000,000! . . . . 15˙ 17 adeipni8, A. u t 
*Worcester Traction Co......6 % ptd: 100 2,000,000 2, 000.0003 % S., Feb., 98. | 95 96 Acetylene L. H. & P. Oo yee eee $85 pd. 1,000,000 ° oe mr ee ee 
Worcester & Suburban Street Ry... 100, 550,000; 542,500,43 %, 1897. 85 Ses III AS 1,500,000) ...... T "n m 
nite sim ^s p. 10 000,000 . ee 2 6 „ „ ee 
Wilkesbarre, Pa.—July 11: | Welsbach Commercial Co..... com. 8,500,000 AN E 18 9514, 
Wilkesbarre & Wyoming Val. Trac. 100 5.000.000 5,000,000! 1%, Jan., 97. 24 | 29 ||Welsbach Commercial Oo. .....pfd. 500,000 ...... |2%Q "TN 
Welabach Light Co 525,100) ...... a 611| 6134 
* Unlisted. t Pala in, t Full paid. I Outstanding. Ex div. Welsbach Light Oo., Oanada. ...... 500,000} ...... m PESE Y 
a Leased to Hestonville, Man. & Fairmount Passenger Ry. for 6 % on stock per annum. — : 
b Oonsolidatiow — fElectric, People’sand Philadelphia Traction companies. Fixed charges Pittsburg, Pa. oy abe 
and allindebte ness of constituent and leased companies assumed by Union Traction Com-||O8rborundum Mfg. Oo.............. 200,000; 200,000 ede 
pany. HDI tandard Underground Cable Oo... 1,000,000| 1,000,000 Q 110 112 
c Practically all shares owned by Unſon Traction Company. ee " 
d Lease to nkford & Southwark Passenger Ry. Sued by Electric Traction Co. Miscellaneous.~ July 11: 
e Leased to Electric Traction Company. Barney & Smith Oar Oo.......com. iid e 1,000,000 sva 10 15 
Controlled by Frankford & Southwark Passenger Railway. Barney & Smith Car CO... .. pid. ses... | 2,500,000] 2 X 60 | 67 
g Leased to People’s Passenger Railway at $5 per share. Billings & Spencer Co 255 3 ins .. | 41 
h Majority of stock owned by People's Traction Oompany. Consol. Car Heating Coo 1,250,000| 1, 250,000 1% % Feb. 98. 30 | 85 
4 Leased to Union Traction Company. Johns-Pratt Co. „ b» nm „ (12 
į Lease transferred to Unton Traction Oom pany. *Pratt & Whitney Oo...........com. 5 25 3 4 8 
jj Leased to United Traction Co. at a rental of 810,000 per an. in 1866-7-8, $20,000 p. a., In Pratt & Whitney Oo............pfd 3 m sesa 45 | 60 
1999-1900 and 830,000 per annum thereafter, payable semi-annually, rental declared as u dlyi-Atillwell-Blerce Go . .. . com. —t(„kn ee TD 70 | 80 
dend semi-annually. Still well-Blerce Oo..............pfd. MM Se... |2 & Sept. 1, '97. 1" |1u9 
k Dividend of 10 . by Reading Traction Company. Shults Belting Coo e ese 800, 000 HM e) | aa 
l Dividend of 6% * guaranteed by Reading Traction Company. t. Charles Car Oo II 3 Seer oxen 88 | 90 


m Leased and operated by the Scranton Bailway Company, formerly Soranton Trae. Oo. 


$ Unlisted,! M i " 22 85 


— ta 


JULY 13, 1898.] 


PASSENGER RAILWAY. 
Amount. 
NAME. Authorized.| Issued. 
Albany, N. Y. 


Date o Quotation— July 11, 1898 


The Albany x Cy one Ist mig. 58. 
The Albany Ry. Oo...... Cons. mtg. 5a. 
The Albany Ry. Co...... Gen. mtg. 5s. 
Watervieit Turnpike & RR. Ist mtg. 68 
Watervielt Turnpike & RR. ad mtg. 6a. 


y Olty Railway Co 0.0 lst 5s 
nterest guar. by Albany Ry. Co. 
[Principa and interesti guar. by 
Al y. Co. 


Baltimore Md. 
Date of Quotation—July 11, 1898 


Baltimore City Pass. Ry. . . Ist mtg. g. 5a. 
Baltimore Traction Oo....... Ist mtg. 5s. 
Baltimore Trac. Oo.. Exten. & Imp. g. 6s, 
Bal, Trac. Co.. No. Balto div. Ist mtg. g. 5s 
Bal. Trac. Oo. Coll. Trust, Ist vast g. 5s. 
Baltimore Traction Co. Convertible 5s 
ntral Pass. zr OO... . Ist mtg. 6s. 
Oentral Pass. Ry. Co.. Cons. mtg. g. 5s. 
& Suburban Ry...... Ist mtg. g. 5s. 

e Roland Elev., ..... 
Metropolitan Ry. (Wash.).1st mtg. g. 5s. 


tThe bonds of the Baltimore Traction 
Oo., the City & Suburban Ry. and the 
Lake Roland Elev. were all assumed by 
the Baltimore Consolidated Ry. Co. 

18151, 000 in escrow to retirelst.mtg. bds. 


Boston, Mass. 
Date of Quotation—July 11, 1898. 


tLynn & Boston RR....... lst mtg. g. 58. 
West End Street Ry........ Deben. g. 58. 
West End Street Ry....... Deben. g. 434s. 

+$1,674,000 in escrow to retire outstand- 
ing bonds of absorbed companies. 


Charleston S.C. 
Date o; Quotation—July 11, 1898. 


Enterprise Street RR. . . Ist mtg. 5s. 
harleston City Ry.......... Ist mtg. 68. 
Controlled by Charleston St. Ry. Co. 


Chicago III. 


Date of Quotation July 11, 1898, 

Ohicago Olty Ry lst mtg. 4%. 
icago Passenger Ry...... lst mtg. 6s. 
Ohicago Passenger Ry...Cons. mtg. 6s. 
icago & So. Side R. T.. . lat mtg. g. 58. 
hicago & So. Side R. T........... 4168. 
pa ade Div. Ry. Ist mtg 4's, 
e Elevated RR..1st mtg. g. 5s. 
Metrop. W. Side Elev. Ry. Ist mtg. g. 5s. 
North Chicago St. RR........ Ist mtg. 5s. 
North Chicago St. RR....Cert. indeb. 6a. 
North Ohicago City Ry...... lst mtg. 6s. 
North Ohicago O ty Ry..... consol, 44s. 
West Chicago 8t. . Ist mtg. 5s. 
West Chicago 8t. RR........ Deben. 68... 


2W. Ohicago St. RR. Tunnel. - Ist mtg. 5s. 
Redeemable at option on 60 da. notice. 
51 debt assumed by Chicago W. 
v. Ry. Co., ML po Interest of 
which is owned by W. Chicago St. RR. 


Oo., lessee. 
bject to call after Oct. 1, 1899, at 
0 and interest. 
Assumed by W. Chi. RR. Oo., lessee. 
Int. guar. by W. Ohicago St. RR. Co. 


Cincinnati, O. 


Date o/ Quotation—July 11, 1898. 


Oin. New. & Cov.St. Ry. lst Con.mtg. g.58 
Mt. Adams & Eden P’k In. Ist mtg. 6s. 
Mt. Adams & Eden P'k In...1st mtg. 6s. 
Mt. Adams & Eden P'k Inc.Cons.mtg.5s 
. Coy. & Oin. St. Ry........ lst mtg. 6a. 
180. Oov. & Oln. St. R. . 2d mtg. 6s. 
Assumed by the Oincin. St. By, Co. 

$250,000 reserved to retire lst mtg. bds. 


Cleveland, O. 


Date of Quotation—July 11, 1898, 
aBrooklyn Street RR. CO. . . . Ist mtg. 68. 
Oin. New't & Oov. St. Ry. Cons. mtg. 58. 
Oleveland City Cable Ry. . Ist. mtg. 5s. 

eveland Electric * Ist mtg. g. 58. 
Lm y---lst mtg. g. 58. 
a Hast Cleveland RR Ist mtg. 58. 
Ft. Wayne (Ind.) Elec. Ry. Ist mtg. g. 66. 
Lorain (O.) Street (EMEN . -lst mtg. 68. 
tSt. Ry. Oo., Grand ida...let mtg. 58. 

+$1,900,000 


in escrow to retire bouds of 
absorbed companies, marked a. 
tinterest guar. by Oona. St. Ky. Co. 
Detroit, Mich. 
Date of Quotation—July 11, 1898, 
Detroit Citizens’ St. Ry. Ist cons. 5s. 
Wa & Belle Isle Ry. . Ist mtg. 6s. 


The it Ry............-.. 18$ mtg. 5a. 
in escrow to retire beanies 


Det. om Ry. and Grand River Bt. Ry. 
New Haven Conn. 
Date of Quotation—July 11, 1898, 


How Haven ieroci Div )ist sus e 


ven 
—— — RRE...1st mig. g. 5s. 
Avenue HH.. Deben. g, ds. 


4 


 . 


M — -— 8 


3888888383888 


— et OO 
- £- 


- 


D 


283 
888 


- 


non 


— 


d: 
E 


a 


— 


888888 


B 


n 
~J 
—— 


- 


-— 
COT de RJ 


E 


8 


c 


— 
- 
— 


— 


- 


88885 


ma BS 
2 
= 


E 


E 


- 


28888 


8 


888885 


~ 


~ 


FE 


- 


E 


00 | 2 
000 1 
,000 | 1 
000 1 
,000 
000 
,000 
,000 
00 | 8 
‘000 | 1 
000 J 
8 
4 
2 
000 | 4 
,000 
000 
000 7 
,000 
000 | 4 
000 | 8 
‘000 | 15 
000 8 
‘000 
,000 
00 |2 
000 | R 
000 
000 | 6, 
000 | 1 
000 | 2 
,000 
000 
090 
000 
000 
,000 
000 | 2 
000 2 
000 | 1 
,000 | 1 
,000 1 
,000 
000 
000 
o0 | 8 
,000 
00 | 1, 
000 
,000 
000 
000 


S 


- 
— « 


- 


82888888 


888888888 8888888 


- 
- 


E 
- 


- 
- 


— 
- 
— 


N 


+ 


88 


- 


4 


3 


- 


2 


E 


888888 


E 


338 


— 


> 
e 


- 


E 
88888 


885 


- 


E 


B 


E 
Pipe NISI SR 
See eee ee 


38 


338 


— 


- 


888 


HE 


$ 


Interest 
periods. 


BES RS ZSSR ES 
CI" ld loa 1 


SS 
＋ 
E 


> 


BP Re Be Pr Re PP pe PP pp RP 


S2 god 


Sat FF Sat St St ad St St St > Sat Pad a 


e 
zy 


——— ee 


E: 
e 
2 


181. Charles St. RR. Coo Ist. mtg. 68. 
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Cass Ave. & Fair Gds. Ry. Ist mig. 


ELECTRICITY. 


New Opleans La. 
Date oj Quotation—July 11, 1898, 


Canal & Claiborne RR... . . Ist mtg. 6s. 
Crescent City RR............ Ist mtg. 6s. 


500 in escrow to retire New Or- 
leans Oity RR. Co.'s Ist mtg. bonds. 
1890,000 outstanding. 


New York. 
Date of Quotation—July 11, 1898, 


Atlantic Ave. (Brooklyn) .. Imp. g. 5s. 
Atlantic Av. (Brooklyn). Ist gen. mig. 5s. 
2 Av. (Brooklyn). Cons. mtg. 5s. 

Brodway & 7th Ave. Ist cons. mtg. f. 5s. 
Broadway & 7th Ave. Ist mtg. 5e. 
Broadway & 7th Ave..........2d mtg. 5s. 
Broadway Surface............ Ist mtg. 5s. 
Broadway Surface. 2d mtg. 5s. 
Brooklyn City RR. Co., Ist cons. mtg. 5s. 
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Cent P'k, N. & E. R. RR. Ist cons, mtg. 78. 
Central G Ist mt 
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D. Dock, E. Bd'y & Bat'y R. gen. mtg. 
Dry Dock, E. Bd y & Baty RR..scrip5 %. 
np Av. RR. Co..... Cert. indebt. 6 %. 
42d St., Man. & St. Nich. Av.. Ist mtg. 6s. 
42d St., Man. & 8t. N. Av..2d mtg. inc. 6s. 
Lex. Ave. & Pay. Ferry RR. Ist mtg. g. 58. 
Metropolitan St Ry CO.. g. m. cl. tr. g. 5s 
Second Avenue Ry..Gen. cons. mtg. 5s, 
Second Avenue Ry........ — Deb. 5s. 
Steinway Ry. (L. I.). . Ist mtg. g. 6a. 
South Ferry RR. Co.......... lst mtg. 58. 
Third Avenue RR..... e o. lst mtg. g. 5s. 
Twenty-third Street Ry...... Ist mtg. 6. 
Twenty-third Street Ry.......... Deb. 5& 
Union (Huckleberry) Ry..... lst mtg. 5a. 
tt Westchester Electric Ist mtg. 58. 

1,085,000 in escrow to retire gen. mtg. 


14,850,000 in escrow fo retire maturi ng 
obligations. 


18552,0001n escrow to reti 
EE honda re Ist and 2d 


im treasury, $80,000. 
t Guar. by Union Ry. Co. 
Toronto Canada. 
Date oj Quotation— July 11, 1898, 
Montreal St. Ry............ —— Ist mtg. 5a. 
Toronto Bt. Ry............. lst mig. E. 07 


1$35,000 per m. single track authorized. 
$600,000 in escrow to retire 6s due in 1901. 


Philadelphia. 
Date of Quotation—July 11, 1898, 
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2 The trust certificates were issued to 
y for the shares of the Electric and 
eople's Traction lines purchased, 
Pittsburg, Pa. 
Date of Quotation—July 11, 1898, 


Birmingham, Knox & Allentown......6s. 
Central Traction Oo............... Ist mtg. 5s. 


-— - 


*Duquesne Traction Co......... Ist mtg. 5s. 
*Fed'l St. & Pleas. Val. Jack's Run.....5s. 
Fed’! St. & Pleasant Valley. . .Oons. 5s. 
Millvale, Etna &Sharpsburg.............. 5a. 
Pittsburg, Crafton & Manaf 4 5a. 
Pittsburg Traction Co. Ist mtg. 5s. 
Pittsburg & Birmingham. .. Ist mtg. 5s. 
SEE y & West End......... lst mtg. 5a. 
*Pg'h., Allegh. & Manch. Gen. mtg. 5s. 
Second Ave. Traction — 8. 
Sub. Rapid Transit Railway Co.......... 6a. 


Providence R. I. 
Date of Quotation July 11, 1898. 


Newport Street Ry.................Coupon 58 
United Trac. & Elec. CO. Ist — E 5s 


St. Louis. 


Date of Quotation—July 11, 1898, 
Baden & St. Louis RR. Ist mtg. 5a. 
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PASSENGER RAILWAY. 


qM MÀ Interest 
md issued. Due] periods. Bid. | Asked. 


St. Louis. 
Date o/ Quotation—July 11.1898 
Fourth St. & Arsenal St. Ry. Ist mtg. ôs. $50,000 $50,000 J. & J. 97 100 
Jefferson Avenue Ry. lst mig. 5s. 400,000 400,000 M. & N. | 100 102 
Lindell Ry. Co. Ist mtg. 5e| 1,500,000 1,500.000 F. & A. | 106 107 
Missouri RR. Coo... U. I, O00, 000 700, 000 M. &8. | 108 107 
[Mound City RR. CO. rr lat mtg. 6s. 400,000 800,000 A. &O. | 102 104 
People’s RR. Co. eee Ist mtg. 6s. 125,000 125,000 J. & D. 98 101 
| People's RR. Oo.................... 2d mtg. 78. 75,000 75,000 M. & N. 97% 100 
People's RR. Co................ Cons. mtg. 68. 1,000,000 800,000 J. & J. m 
8t. Louls & E. St. L. Electric..lst mtg. 6». 75,000 75,000 J. & J. 100 10t 
St. Louis RR. Co . 1st mtg. 58. 2,000,000 2,000,000 M. & N. 100% 10134 
48t. Louis & Sub. Ry......... lst mtg. g. 58. 2,000,000 1,400,000 F. & A. | 100 02 
St. Louis & Sub. Ry. . . . . Income 5s.| 300,000 800,000 |......] . 60 64 
Southern Electric Ry....Cons. mtg. 68. 500.000 500,000 M. & N. 118 115 
Taylor Avenue St. Ry. Ist mtg. g. 68. 500,000 500,000 J. & J. 110 111 
nion Depot RR. Co....18$ cons. mtg. 68. 1,091,000 1,091,000 A. & O. | 108 104 
Union Depot RR. Oo......... Cons. mig. 88.) 8.500, 000 1,737,000 J. & J. |118 114 
tOontrolled by St. Louis RR. Oo. 
dee ocd by Union Depot RR. Oo. 
Controlled by Lindell RR. Co. 
($200,000 in escrow to retire ist & 2d 
mtg. 
28800. 000 in escrow. 
200,000 in escrow to retire lst mig. 
oda, 
San Francisco Cal. 
Date of Quotation— July, 1898. 
California St. Cable RR. . Ist mtg. g. 58. 1.00 , 000 900,000 J. & J. HS |... 
f Ferries & Cliff House Ry. . . Ist mtg. 68.) 650, 000 650,000 M. S. 117 
Geary St., Park & Ocean RR. Ist. mtg. 58. 1,000,000 671,000 A. & O. : 102 
Market St. Cable Ry. Co.. .. Ist mtg. g. 68. 8,000,000 8,000,000 J. & J. 127 129% 
[Metropolitan Ry. Oo................. Ist mtg. 200000 ]|  ... — : ͤé 
fOmnibus Cable CO. . lst mtg. 6s.) 2,000,000 | 2,000,000 A. & O. 1277 180 
Park & Cliff House RR. lst mtg. 68. 350,000 850,000 J. & J. 10 % ...... 
f Park & Ocean RR. . lat mtg. 68. — 250,000 250 000 J. & J. J10 | 115 
Powell St. Ry . Ist mtg. 6s. 700,000 700,000 M.&S. 117%} 120 
Sutter St. Ry. Oo............... Ist mtg. g. 58. 1,000,000 900,000 M. & N. 10954| 110 
QtOontrolled by Market St. Ry. Co. 
Washington D. C. 
Date of Quotation — July 11, 1898. 
Belt Ry. Co. .............. . ..... O. 8 mtgb5s. 500,000 450,000 J. & J. 45 | .... 
Columbia Ry. * mtg. 68. 500,000 500,000 A. & O. 11 P 
Eckington & Soldiers’ Hom^, mtg. 68. 200.000 200,000 J. & D. 100 
Metropolitan RR. Co.....Coll tr. cons. 68. 500, 000 500,000 J. & J. 117%} 11934 
{$50,000 in escrow to retire 1st mtg.bds. 
Miscellaneous. 
Date of Quotation—July 11. 1898, 
Bridgeport Traction Oo........ 18$ mtg. 56. 2,000,000 | 1.683,000 
Buffalo (N. Y.) Ry. Co...... Cons. mtg. 58. 5,000,000 | 8,513,000 Ew d 3 197 
t Citizens’ St. R. (Ind polis). Ist cons. m. 55 4,000,000 | 8,000,000/1933| M. & N 79 80 
Crosstown St. Ry. (Buffalo). Ist. mtg.5s. 8,000,000 | 2,366,000 2 M. & N. 107 109 
Columbus (O.) St. Ry. .. Ist cons. g. 58. 3,000,000 | 2,761,000 J. & J. 100 
Jonsolidated Traction (N. J.). Ist mig. 5 15,000,000 | 13,965,000]1933) J. & D 101 104% 
[Crosst n St. Ry. (Colu's, O.). Ist mtg.g.58| 2,000, coo 572,000 J & D. 96 98 
Denver City Cable Ry........ Ist mtg. g. 68.| 4,000,000 | 8,800,000 J. XJ $ : 
Denver Con. Tram'y Co. . . Con. m. g. 58. 4,000,000 922.000 A.& 6. 70 78 
Louisville (Ky.) Ry...18t cons. mtg. R. 58. 6,000,000 | 4,981,000 J ‘a J. 110% 111 
£ Minneapolis St. Ry. lat cong. mtg. g. 58| 5,000,000 1,050,000 J&J 89 a 
No. Hudson Co. Ry.(N.J.).Cons.mtg. 55 8,000,000 | 2,378,000 J. & J. 100 104 
No. Hudson Co. Ry. (N.J.)..2d mtg. 5s. 550,000 550,000 M.& N 90 Pad 
No. Hudson Co. Ry. (N. J.)...... Deb. 6s. 500,000 439.000 1902 F. & A. | 112 aM 
Paterson (N. J.) Ry. . . ., Cons. mtg. g- 68.| 1,250,000 | 1,000,000|1931 J. A D 107 108}, 
Rcchester (N. Y.) Ry. lst mtg. 5s.| 8,000,000 | 2,000, 0001930 A. & O 96% 
St. Paul City Ry. Cons. g. 58. 5,500,000 4.238, 0001 °... 89 92 
8$. Paul Oity Ry. . % *. Deb. g. 6s. 1,000,000 1,000,000 1900 . 85 92% 
1$1,000,000 in escrow to retire 1st and 
d intg. bds. 
t ,000 in treasury. Bonds guar. by 
Buffalo Ry. Co. - 
19760, 000 in escrow to retire bonds of 
O. C. St. RR. Co. 
387,000 in treasury. 
ii. res’ ved to redeem prior liens. 
1$620,000 in escrow, 
*With intrest 


ELECTRIC LIGHT AND ELECTRICAL MFG. COS. 


Boston, Mass. 
Date oJ Quotation—July 11, 1898. 


son Elec. Illuminating Oo., Boston., 2,026,000 |  ...... Quar. 156 sess 
G neral Electric Co..gold coup, deb. 53. 10,000,000 8,750,000 1922 ITTTTTITTI 108 2 „ 6 0 
Pittsburg, Pa. 
Date of Quotation—July 11, 1898 
Allegheny County Light Co....... SM 6a, 500,000 | ...... 1911| J. & J. 105 - 
Allegheny City Electric Light............48.|] — 260,000 es... [1918 A. & O. | oe. | oee se 
N eutinghouse Elec. & Mfg. Co..Scrip 6a. 195,570 eireas, [fuin M. & 8 e 


Miseellaneous.—(July 11,1898.) 


KH litson El, Illig. Oo. (N. York) Int m. 5s..| 4,312,900 4,812,000 191000 110 " 
Edison El. IIIg. Co. (N. Y.) con. m. g. 5e.| 15,000,000 2,188,000 |1993 ipw 1155] ...... 
Edison Elec. Illg. Oo. EOD Ae POOR 2,500,000 1,500,000 |1940|  ....... > 111 112 
&dison Electric Light (Philadelphia) .. 2,000,000 | ...... 8 — 108 | ...... 
t£ diOon Illg. Co. (St. Louis)) dq gs 4,000,000 e... (1923) F. & A. 60 61 
Mo. Elec. Lt. Co. "dt Tod ud mtg. 6s. 500, 0000 11909] A. 0. 
Mo. Elec. Lt. Co. (St. Louls)...2d mtg. 6a. 600,000 |  ......... 1921] A r 7 [| .... 
United Elec. Light & Power Oo(N. V.) ..] 5,000.000 — sido! aranes 75 90 
TELEPHONE AND TELEGRAPH. 
Miscellaneous. 
Date of Quotation— July 11. 1898. 
A merioan Bell Telephone. 78. 1898 F. & A. 100% 
Northwestern Telegraph CO . 78. „eee 6 %% „%% „646 4 2 92 „„ „60 o... | vec " 
N. v. XN. J. Telep & Telg Oo. gen.mtg.5s deese o ET 108 orava 
Chesapeake & Potomac Teleph. Co. . . 58. b .. . 1911] J. & D.] 108%) .... 
ALLIED INDUSTRIES. 
Miscellaneous. 
Date oj Quotation—July 11, 1898. 
American Electric Heating "c t so. DB. 500,000 600,900 "P G 15 19 
Armington & Sima Kn 8 Go.. eot e TIT T % %%%, 2 2 „ „ 2 2060 TM 25 
‘Barney & Smith Car Co.......... basses 6e, TOM — eee... [1942] J. & J. 96 100 
Oa1 borundum M fg. G resides eseese ebi. 60 IZI ES 9906009909 1904 M. & B. [ZEN] [IIIJ 
Worthington Pump Oo. . ee eee eee eee 19,0002 — jew. corean 9909 seod 
sU niisted Nominal. 
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NOTES FOR INVESTORS. 


In this column, June 15, appeared a paragraph containing the statement re- 
ferred to in the subjoined note. It was based upon an item in the financial columns 
of a Philadelphia paper and we had no reason to doubt its authenticity: 


“ Streatbam Hill, London, June 23, 1898.—Your issue of June 15 states that the 
British Electrozone Company paid 25 percent. in dividends upon a capital ot 
$5,000,000 in 1897. May I inform your readers that Burdett's Official Intelligence" 
contains no information concerning the compauy (a bad sign), and that the com- 
pany is now in course of voluntary liquidation.—JonN B. C. KERSHAW.” 


Late quotations for copper are: Electrolytic, 11101130.; Liko, llic; 
casting, 112001110. 

The Columbus (O.) Street Riilway Company has declared a dividend of 1 per 
cent., payable August 1. 


The plant of the Cincinnati Eiectrie Light Company, according to a press dis: 
patch, was destroyed by fire on the 8th inst. Loss over $100,009. 


The Brooklyn (N. Y.) City Railroad Company has declared a dividend of 24 
per cent., payable July 15 to stock of record July 9. Books reopen July 16. 


The stockholders of the New England Telegraph & Telephone Company on 
recommendation of the directors have voted to increase the capital stock ot the cor- 
poration from $12,000,000 to $15,000,000. 


At the last meeting of the directors of the United Securities Company, Boston: 
Arthur Perry, vice-president and general manager, and Allston Burr, treasurer 
resigned their respective positions, the resiguations to take eflect September 1 next. 


The gross passenger receipts of the North Chicago Street Kailway Company for 
June were $253,560, against $235,779 last year, an increase of $14,790, Forsix months 
305 earnings have been 51, 407, 942, against $1,326,155 last year, an increase of 

1,787. 

The Boston News Bureau ” asserts that the statement that President C. A. 
Cofliu of the General Electric Company had been elected a member of the General 
Electric preferred stockholders' committee is erroneous. Nobody has as yet been 
appointed on thecommittee to succeed Mr. Samuel Carr, resigned. 


President H. C. Payne of the Milwaukee Street Railway Company announces 
that the company will spend $1,000,000 on improvements this year. The line will 
be extended to the Milwaukee suburbs and resorts over a radius of 30 miles. A new 
power house is being erected for the Wauwatosa line. 


In regard to equipping the Manhattan Elevated road of New York with elec- 
tricity, Mr. Russell Sage says the subject is being considered, but will not be decided 
until Mr. Gould's return. He pronounced the statement that the General Electric 
Company had secured the contract untrue. 


The City Passenger Railway Company of Baltimore have decided to issue $1,- 
000,000 additional capital stock. Stockholders will be given the privilege of sub- 
scribing to the new stock, par $25, at $50 a share, at the rate of two shares for each 
five now owned. This will increase the stock debt of the company to $3,500,000. 


The Philadelphia Times“ says: The latest report about the North Ameri- 
can Company is that astrong party (not Mr. Villard) wants to get control, so as to 
use the liberal charter for a parent company for surface railroad lines, including 
some New York and Brooklyn systems.“ 


The directors of the Providence & Taunton Street Railway Company have peti- 
tioned the Railroad Commissioners for permission to increase the capital stock of 
the company from $160,000 to $175,000. The Commissioners will give a hearing to 
the parties in interest at their office, 20 Beacon street, Boston, on the 14th inst. 


The Citizens’ Street Railroad Company of Indianapolis has filed a mortgage ex- 
tending to June, 1900. It was for the payment of $700,000 of bonds held by the 
Illinois Trust & Savings Company and S. J. Fletcher, trustees. The original issue 
of the bonds was in 1892 and they were made payable in four years. In 1896 they 
were extended until 1898. Of the amount $100,000 has been paid. 


The annual meeting of the Welsbach Light Company was held at Gloucester, 
N. J., on Friday last. William Findlay Brown presiding. The annual report shows: 
Net earnings, $475,207, increase $12,130; dividends, $412,745; depreciation, $14,191, 
decrease $2,224; balance, $48,260, increase $11,365; total undivided profit, $149,852, 
increase $47,260; charged off patent account, $30,387; surplus, $119,465; increase 
$17,873. i 


The Louisville Post” of the 4th inst. says: The reorganization of the New 
Orleans Traction Company has been postponed for another six months. This is be- 
cause the company bas just paid its semi-annual dividend of 2} per cent. on the 
$3,000,000 of bonds. The reorganization committee, which is composed mainly of 
Louisville capitalists, endeavored to have the company default on the July interest 
in order to push the work of reorganization, but, as stated above, a failuro was made 
of this.” 


A report is in circulation that the new Kings County Electric Light & Power 
Company is negotiating for the acquisition of the property and franchises of the 
Edison Electric Illuminating Company of Brooklyn, N. Y. If the deal is consum- 
mated, it will place the Kings County Compa: y in possession of almost the complete 
electric lighting field of the Borough of Brooklyn. Among those said to be inter- 
ested in the Kings County Company are Koswell P. Flower, Anthony N. Brady, 
William Berri, Seth L. Keeney and Felix Campbell, president of the People’s Trust 
Company. 


The foreign demand for electrical equipment for railroads and power stations, 
according to parties in a position to know, will be more active in about two or three 
months. Estimating on new work is extensively under way to a greater extent 
with electrical engineering concerns having branch offices in London and Hamburg, 
where the majority of large foreign contracts are usually closed. As American 
manufacturers of such equipments are successfully competing in every part of the 
world, it is more than likely that a good share of the work now being estimated for 
will be secured by our manufacturers. 


The Quebec, Charlevoix & Montmoreucy Railway Company has taken over the 
electric railway system of the Quebec District Railway Company. The bonds of 
the amalgamated concerns, amounting to $1,500,000, were sold to Hansen Bros. o 
Montreal, who have paid for some $1,150,000 of the is:ue. The remaining $350,000 of 
the bonds are to be used for further extending the present city electrical system, 
and electrifying the steam system of the Quebec, Montmorency & Charlevoix Rail- 
way, so that in the near future pilgrims and others will be able to visit the shrine of 
St. Anne de Beaupre by electric cars. 


The directors of the Kings County Traction Company will sell at public auction, 
at the New York real estate salesroom, 111 Broadway, New York, on July 14 the 
assets of the company as follows: 39,987 shares of the capital stock of the Atlantic 
Avenue Railroad Company of Brooklyn, and options upon the remaining thirteen 
shares of said capital stock, and also options upon nine shares of the capital stock of 
the Brooklyn, Bath & West End Railroad Company. All of these shares and op- 
tions are now deposited with the Central Trust Company, subject to the terms of an 
option agreement, dated April 4, 1805, executed between the Nassau Electric Rail- 
road and the Brooklyn Traction Company, and are to be sold subject thereto. The 
sale is preparatory to the winding up of the company’s aflairs. When it is com- 

leted the Nassau Company's new stock and bonds will probably be ready for list- 
ing on the exchange. 
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NEW YORK, JULY 20, 


EDITORIAL NOTES. 


At the present day the aim- 
A New Form ing of a sea-coast gun at a 
of vessel is an exact science. In 
Range-Finder. the days of smooth-bore, 
cast-iron guns immense quan- 
tities of metal were ‘fired at long range more or leas 
by guesswork, in the hope that at least a small por- 
tion of it might hit the target. Sinoe the introduo- 
tion of smokeless powder all this has been changed. 
Tbe range and the direction of the target are now 
computed by delicate electrical instruments known 
as rapge-finders, which make correct allowanoes for 
the rise and fall of the tide, the direction and force 
of the wind, the curvature of the earth and many 
other seemingly unimportant variations. An entire 
fleet of naval vessels may now be destroyed by the 
guns of batteries whose commanders fire without 
seeing a single ship, but who are informed over a 
telephone or telegraph wire of the exact position of 
every vessel of the fleet. Range-finding, as is now 
generally known, is merely an application of an 
elementary principle of trigonometry applied to 
surveying. The range-finder which bas up to the 
present been generally used by the Government is 
that invented by Lieut. Bradley A. Fiske, and which 
gives the distance of an object from a ship by the 
aid of an electric current working through two 
rbeostate and a Wheatstone bridge. Observers at 
the bow and stern of a ship follow the target with 
telescopes mounted on pivots. The turning of the 
telescopes varies the resistance of the rheostats and 
the changes in the intensity of current move a 
range indicator in the Wheatstone bridge. Of late, 
however, a new form of range-finder bas been ex- 
tensively adopted for const service, the Government 
having purchased some two hundred of these instru- 
ments. These latter, known as the Lewis depres- 
sion range-finders, calculate distance by a method of 
triangulation, the height of the instrament above 
sea level forming the base of a triangle. All the 
depression finders are so constructed that the move- 
ment of the telescope as the observer follows the 
target moves the range indicator about a graduated 
soale, and thus it is only necessary to glance at the 
scale to know the range. The advantages claimed 
for the depression finder are that but one observation 
station is needed, and in the event of an instrument 
through any mishap giving out, a reserve instru- 
ment may quickly be set up in its place. The 
Lewis depression position finder is generally be- 
lieved by army officers to be the most acourate in- 
strument of the kind yet devised. It is claimed to 
have a maximum error not exceeding 1 per cent. up 
to 10,000 yards. 
Tbe instrument consists of a polished iron table 


some four feet in diameter, which rests upon an iron 
column and supports a pivoted traversing arm car- 
rying all the other parts of the instrument. In 
front the arm hasan upward curve which acta as a 
support for the horizontal axis of a forty-inch tele- 
scope magnifying twenty-five diameters. The tele- 
scope may be raised and lowered by a crank opera- 
ting a carefully adjusted mechanism at the eye end. 
It is swung around in azimuth bya larger crank 
turning the traversing arm about on its pivot. 

By revolving the traversing arm the friction roller 
of the azimuth-measuring device is turned. Eaoh 
revolution of the roller corresponds to a given num- 
ber of degrees of the azimuth. This mechanism is 
located behind a square sheet of metal, placed verti- 
cally just under the eye end of the telescope. 
Through one opening in the sheet the operator reads 
the degrees and through another the minutes of 
azimuth. The sorew by which the telescope is raised 
and lowered meshes with the gear of a horizontal 
range wheel, one foot in diameter, prejecting from 
under the table below the azimuth reader. There 
are 600 teeth on the circumference of this wheel. A 
white sheet of celluloid, one-sixteenth of an inch in 
thickness, is set into the wheel and graduated about 
its oiroumferenoe in black. The range of an enemy's 
vessel entering a harbor would be taken every ten 
seconds by means of an electric olook which strikes 
the intervals. As it is essential that the Lewis de- 
pression finder should be made perfeotly level before 
being used, so that the traversing arm may be swung 
about without changing its horizontal position, this 
form of instrument cannot be adopted on shipboard 
owing to the constant movement of the vessel, and 
the Fiske range-finder will undoubtedly be continued 
in use on vessels of the navy. 


& & 3 
From all acoounts American 


The manufacturers of electrical 
Paris Exposition machinery will have an op- 
of 1900. portunity of furnishing the 


Paris Exposition of 1900 with 
electrical machinery to the value of $1,000,000, in 
spite of the ramor which was current not long ago 
that owing to the stand the French nation bad taken 
on the war question this country would refuse to be 
represented at the Fair. Mr. Louis M. Hamburger, 
who some time ago was appointed & special oommis- 
sioner to visit Paris and look over the ground, on 
his return is credited with having made the state- 
ment that the French Government evidently desired 
to cultivate the friendship of America, and that 
while Germany and Russia had each appropriated 
$1,250,000 to defray the expenses of a display at the 
Exposition, this country had as yet made no appro- 
priation or even appointed a permanent commission, 
yet in epite of this fact the French Exposition 
authorities had defined the space America would 
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have. The New York Times credits Mr. Hamburger 
with the following statements which would seem to 
give a very clear idea of the situation : 

'* Before leaving Paris, I saw statements in Amer- 
ican papers that Americans in Paris were subjected 
to annoyance there; that they were elbowed off the 
sidewalks, eto. I saw nothing of that myself. I 
met with no evidences of hostility and found no 
well-informed person that doubted the ultimate 
success of the American arms. The money spent by 
the Government for the Exposition will be in the 
nature of an advertisement for American goods, and 
a larger foreign market for our goods will be most 
agreeable after the drain upon our resources in- 
flioted by the war. The concessions obtained from 
the Exposition authorities in the interest of Ameri- 
can electrical machinery, and a definite guarantee of 
display space such as has been granted to no other 
country, are good evidenoes of French friendship 
with us. 

That America should be well represented in the 
electrical line at the Exposition of 1900 goes without 
say iog, aud there is also not the slightest doubt but 
what a fine exhibit of eleotrical apparatus would 
greatly tend to increase our exports to Europe as 
well as to South Amerioa, as Paris is still the great 
center where converge the commercial] and financial 
interests of the Latin races, 


x N x 


The. electric current, as is well 
known, has already been exten- 
sively employed in welding the 
ends of trolley rails, thus making 
them continuous with a view to decreasing the re- 
sistance of the return circuit and preventing to some 
extent electrolysis. The rails are made continuous 
usually by what is commonly known as a portable 
electric welding car. The latter is provided with the 
necessary electrical equipment, and may be moved 
from point to point along the track. On reaching a 
rail joint whioh it is desired to weld, an arm is let 
down and attached to the rails at that point in suoh 
a manner that when an electric current is turned on 
an aro is formed between the rail ends, thus fusing 
the molecules of steel together. Acar of this de- 
soription has been a familiar sight in Brooklyn, 
where miles of rail joints have been welded by this 
method. A similar line of work is also being carried 
on by a firm in Western Pennsylvania where track 
janctions or frogs for railway crossings are eleo- 
trically welded. Reoently, however, new uses have 
been found for the eleotrio aro which, in view of our 
war with Spain, are exceedingly important. The 
welding process hag lately been adopted by the Gov- 
ernment in the manufacture of shells for both the 
navy and army. Heretofore the projectiles were 
made of cast-iron or steel by an exceedingly costly 
process. Now a shell is made in two portions, the 
point of very high carbon steel, the base of ordinary 
machine steel, and the two are electrically welded 
together at a comparatively slight expense. The 


The 
Electric Arc. 


electric aro now also plays an important part in the - 


construction of our men-of-war. A short time ago 
it was an extremely tedious and diffioul$ piece of 
work to bore a hole in the harveyized plates which 
are used as an outer protective skin on the ships of 
our navy. These sheets of metal are on the surface 
almost of the hardness of glass and as hard as the 
steel drill which is used to perforate them. Under 
these conditions it will readily be seen tbat to bore 
a large number of holes in a harveyized plate by 
means of a drill would entail an immense amount of 
time and labor. This tedious process has now been 
done away with and the eleotrio aro substituted. 
By means of a specially designed apparatus, a hole 
may be fused through this hard steel surface almost 
in an instant. 

Another comparatively recent application of the 
aro is the closing of blow-holes in castings. This is 
acoomplisled by beating the casting red bot and con- 


necting it to one pole of a dynamo, a metal bar being 
connected to the other pole, The bar on being held 
to the blow-hole causes an aro to be formed which 
fases the adjacent parts, thus closing up the blow- 
hole. The electric arc is also quite extensively used 
at the present time for fasing together the ironwork 
of high buildings, and is also used to some extent by 
the larger manufacturers in joining the hard and soft 
parts of steel and iron tools. In short, at the present 
time there would seem to be scarcely a department 
of metal-working to which the eleotrio welding pro- 
oess cannot be applied with a saving of both time 
and money. 


Under the Searchlight. 


Notes and Comments on Various Topics. 


The Brooklyn Electric Light ‘‘ Combine.”’ 


The fact that the Kings County Electric Light 
& Power Company had absorbed the Edison Electric 
Illuminating Company of Brooklyn was made pub- 
lic on the 16th inst. by the following ciroular letter : 

Brooklyn. N.Y., July 15, 1898. 

Mr. George Foster Peabody, of the b ard of directors of 
the Edison Electric Illuminating Company of Brooklyn, 
acting in consultation with the officers, has to-day closed, 
in behalf of stockholding interests represented by his 
firm, and equally forall others, a proposed sale of the 
stock of this company to the Kings County Electric Light 
& Power Company, upon terms which the members of the 
board of directors unite in thinking forthe permanent ad- 
vantage of the stockholders. Counsel are preparing the 
papers in detail to carry out the agreement, provided 1t 
shall be accepted by two thirds of the stockholders. 

As soon as these details are in proper shape the matter 
will be fully submitted to each stockholder of record. The 
result tothe stockholders will be in substance that the 
right to subscribe to 25 per cent. additional stock, at par, 
will be secured to them, and that for the whole amount of 
stock they willthen be offered parin ninety-nine-year 6 
per cents. Purchase money mortgage bonds to be secured 
by the deposit of the Edison stock so sold, and addition- 
ally by a junior mortgage of the Kings County Company 
upon its property, and further by a deposit of a guarantee 
fund of $1,000 020. 

This prompt p elituinary notico is sent at once, and full 
information will be sent promptly upon completion of the 
papers during August ETHAN ALLEN Dory. 

That the amalgamation of these two companies 
has at last actually been consummated does not sur- 
prise us in the least, as ELECTRICITY more than a 
year ago predicted that such a consolidation would 
take place, The stockholders of the Edison Eleotrio 
Illuminating Company may find that after all it is 
simply a case of ‘‘out of the frying-pan into the 
fire." When will this constant manipulation of 
elec!rio securities cease ? 

x * xX 
An Engineer’s Heroism. 

A WILD Indian, says the Maoon, Ga., Telegraph, 
is something awful, but a wild engine is about as 
terrifying a contrivance as a man could think of, 
Imagine a huge steam giant, with power enough to 
run away with a freight train, tearing about in a 
power house, its governor strap broken, its huge 
arms making several hundred revolutions a second 
and smashing everything within reach. Such was 
the scene in the central station of the Macon Con- 
Bolidated Street Railroad Company a few days ago. 
The engine was a stationary one of great power and 
was one of those used to generate electricity for the 
street car company. When its governor strap broke, 
and before the engineer, W. M. Brevard, could reach 
it, the governor had blown wide open and the in- 
creased speed had thrown it on its side. In spite of 
the escaping steam, mud and pieces of iron which 
filled the air, Brevard, at the risk of bis life, seized 
the governor and shut off tbe steam. As it hap- 
pened, only five or six hundred dollars“ damage 
was done and the engine will probably be able to go 
back to work in a few days. 


& N * 


ALTHOUGH happily we do not number among our 


readers, as far as heard from, any person addicted to 
the use of intoxicating beverages to Snob an extent 


as to render him liable to optical delusions of an 
ophidian nature, some of them possibly may have 
acquaintances outside of our clientage whose minds 
they can relieve by communicating to them the fol- 
lowing intelligence which we reproduce from a 
trustworthy source:  ''In view of the fact that a 
large majority of the visual hallucinations accom- 
panying cases of delirium tremens consists of the 
appearance of snakes and worms, a series of exami- 
nations with the ophthalmoscope were recently made 
and brought to light some interesting facts. In six- 
teen cases examined there was found in every case 
au abnormal condition of the blood vessels of the 
retina. Instead of having their usual appearance. 
and being pale and but slightly visible, they were 
dark with congested blood. Normally, these small 
blood vessels are £o small and semi transparent that 
they are not projected into the field of vision, but 
in the case of this disease they assume great promi- 
nence, and their movements seem like the twistings 
of snakes." 
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AFTER a recent trolle, collision a Scotchman was 
extricated from the wreckage by a companion who 
had escaped unhurt. 

Never mind, Sandy," his rescuer remarked; 
‘it’s nothing serious and you'll get damages for it.“ 

„Damages!“ roared Sandy. “Hae I no had 
enough. Guid sakes, it’s repaira I'm seekin’ noo." 

& & & 

IT must be a rather ludicrous sight to see a man 
shut in a telephone booth aud making vain efforts 
to get out. Such a scene recently took place ina 
certain cigar store in Brooklyn, and the harried 
businer8 man was obliged to resign himself to his 
fate until a policeman seoured a carpenter who took 
down the booth and thus restored the captive to 
liberty. 

x & * 

MAJOR HENRY M. ADAMS, who has oharge of the 
mine fielda in New York harbor, has received from 
Brig.-Gen. John M. Wilson, Chief of Engineers, a 
letter of instructions in reference to removing the 
mines in the harbor. Under these instructions 
Major Adams is authorized to remove the mines in 
any channels under his supervision where the inter- 
ests of commerce demand the removal. He is 
directed, however, to leave in position the cables, 
junction boxes, anchors and casemate appliances, so 
that mines may be planted immediately upon tele- 
graphio instructions from Washington. 


& & . 
An Eleotrio Love Alarm. 

The ingenious father of an estimable young lady 
in Sheffield, says Pearson’s Weekly, recently rigged 
up a clever contrivance by which he discouraged a 
certain young man who had been accustomed to 
make love to his daughter. The old gentleman re- 
cently caught the young man and girl rather close 
together on the sofa. He read the girl a lecture and 
made her promise not to let the young man sit be- 
side her on the sofa again. He was suspicious, and 
decided not to trust the girl's promise, so he called in 
an electrician to carry out a little soheme of his. A 
contact plate was fitted just under the cushion of the 
sofa and another to the bottom of the frame in such 
a way that when the weight of two persons bore 
down upon the top plate it would touch the other 
and close the cirouit. Wires were run from the 
plate to the old man’s bedroom, where as soon as tlie 
cirouit was closed a small bell would ring. All 


. this was done without the kuowledge of the gil. 


The next night the young man called again, and 
everything was as it should be until the old folks 
retired about 10 o'clock. About half an hour later 
the bell upstairs rang furiously. The old man 
sneaked down stairs and caught the lovers snuggling 
very close together on the sofa. The young man 
escaped with bis life, fortunately, but the poor gir] 
is locked up on a diet of bread and water, 
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ON THE NECESSITY FOR UNIFORMITY IN 
PLANT AND APPARATUS.* 


BY C. H. WORDINGHAM, A.M.I.C.E., 
City Electrical Engineer, Manchester, Eng. 

The principles enunciated by Dr. John Hopkinson 
in his classical paper on the coat of electric supplyt 
are now fully appreciated by the majority of supply 
engineers, municipal and other, but it is doubtful 
whether they recognize thut their own field of labor 
is but one very small, indeed insignificant, plot in 
the wide area to which these principles apply. 

Manufacturers of all engineering products have to 
face the same problem, viz., the production of articles 
the cost of which is made up of two items, one in- 
dependent of the quantity sold, the other practically 
proportional to that quantity. 

In the case of manufacturers, the standing charges 
comprise the establishment of the works, i. e., the 
cost of land, buildings, engine power, machinery and 
tools, drawing office staff, patterns, eto.; the estab- 
lishment of offices, and in many cases of show-rooms, 
with staff of clerks, travelers, eto.; the holding of a 
stook to supply the demand without delay; while to 
these standing expenses must be added the salaries 
of a number of engineers, managers, eto., who must 
be ready to design the articles manufactured, and 
who must be kept up to date in the latest practice, 
often at great cost. 

The running expenses are wages for labor, skilled 
and unskilled, fuel, oil, eto., for runuipg the works, 
repairs to machine and other tools, raw material. 

Probably no better example of high cost could be 
taken than the manufacture of submarine cables. 
In this case both items are greatly exaggerated. A 
large amount of very expensive machinery occupying 
great space and extensive buildings bas to be pro- 
vided and kept in good order, to be used perhaps 
once in the year, and when it is required it frequently 
happens that the work is of an urgent nature, and 
manufacturing has to be kept going day and night 
for a few weeke, necessitating overtime and high 
rates of wages, together with excessive wear and tear 
of plant, while the cost is still further augmented by 
the fact that the oable is probably of a special size 
and design. 

Now let us examine into the means by which the 
cost of manufacture may be reduced. Assuming 
that all that is possible has been done to economize 
by tbe choice of a site where land is cheap, by sup- 
pression of superfluous cost in the erection of build- 
ings, by skilful design to avoid unnecessary handling 
of goods, by the absence of display in offices, eto., 
what remains to enable the manufacturer to reduce 
his cost? One thing pre-eminently, restriction of 
the number of types and sizes of the artioles pro- 
duced. To produce say a dynamo, machine or an 
engine, a number of caloulations have to be made, 
then a series of drawings must be prepared, next the 
patterns, and finally the tools. All this means large 
ex pense, and if only one article is made, the whole 
cost has to be charged to that article, and this stand- 
ing cost may completely swamp by comparison the 
cost for material and labor. Whereas, if a thousand. 
such articles were required, the fixed cost, being 
divided amongst them all, would be only one-thou- 
sandth part of what it was in the case of one. By 
limiting the number of patterns, it becomes possible 
to devote more time and attention to perfeoting the 
design and the tools necessary for the manufacture, 
hence higher eſſiciency is gained in conjunction with 
reduced costs, for, though the provision of the tools 
requires a slight addition to the standing cost, it is 
quite inappreoiable when divided among the num- 
ber of articles sold, and there is a corresponding 
raving effected in labor. 

The subject as a whole is a very wide one, but 


* Paper read before the Municipal Electrical Association, 
London, June, 1898. 

f See Dr. John Hopkinson’s paper on The Cost of Elec 
tric Supply,” read before the Junior Engineering Society 
on the 4th November, 1892. 
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this paper must necessarily be confined to the par- 
ticular case of electric supply stations, and the author 
hopes to be able to show that, even limited to this 
small area, the question is of great importance. 

At present, every engineer in designing a station 

seems to think it incumbent upon him to have some- 
thing different in his station to that in every other. 
One fixes upon some peculiar declared pressure, in- 
volving special desigus for every lamp, motor, radi- 
ator, or other consuming device that is to be attached 
to the circuit. Another wants alternating ourrent 
of special periodicity, or transformers of an unusual 
capacity, or in a case of some unheard of shape. 
Another wants extra large boilers or dynamos of a 
capacity different to any stock size. Another re- 
quires cables of a size necessitating strands of some 
odd gauge of wire. No doubt this is not wholly 
intentional, but arises partly from want of thought, 
partly from ignorance and partly, it is to be feared, 
from a feeling that manufacturers are a kind of in- 
ferior race, who cannot possibly know as muob as 
the engineer, and who must doas he tells them. 
Now it is essential to success, both mechanical] y and 
financially, that the engineer and manufacturer 
should mutually strive to secure it; the manufac- 
turer must endeavor to carry ont the engineer’s 
objects, and the engineer must subordinate the de- 
tails of his scheme to the convenience of the manu- 
facturer. No man can know everything thoroughly, 
and it must be admitted that a manufacturer who 
devotes his whole time and energy to the production 
ofa particular class of machinery, or apparatus, 
must know more about that particular class than the 
engineer with whom it ia but one item out of the 
many comprising his whole scheme. Only those 
men whose standing in the profession is assured dare 
to admit and recognize this, the second rate men fear 
that their doing so will be construed into a oonfes- 
sion of ignorance or incompetency. 

As an evidence of the want of uniformity now 
existing, I have made inquiries as to the practice as 
regards certain points, and through the courtesy of 
engineers running the stations bave obtained the 
following information. The particulars relate to 
109 stations, in 46 of which continuous current is 
employed, in 55 alternating and in 8 both alterna- 
ting and continuous. 

First as regards declared pressure, the following 
table gives the number of stations and the various 
pressures declared : 

TABLE A. 
Declared Pressures. 


Declared Continuous Alternating 
pressures. current. current. 

50 Volts „ ades 1 
590—100 """ ..... == N 2 
84 - 100 4644 „ 1 
90—100 '' | ... Lo —— x2 — 
100 NN" S : ^o 29 
100—?00 "'' | | .... 10 10 
100 —1065 * | ^ "us 1 
102 „ OOOO aSa Se eee 2 
10— 200 — — . 2 
105 „ e 2- "ou 1 
105 — 210 *'' |  J )..... 4 — ww 1 
107 —211 *" | .... | —— anu — 
110 5 S oe 2 
110—220 )) B. ss 1 
113 „ o Teesi | . uui — 
115—230 '" |. ..... Il —— noo — 
150 „ 8 — 
2.0 t d. —- uerda 4 
210 fe gl ) — sus — 
210—420 "" |. ... 1 — 
220 55 4. —— ues 1 
220 — 410  J .... 8 — 
230 E es 8 — 

Total......... 5 58 


In addition to the above, a few stations give 
special pressures for special reasons. One station 
varies its pressure according as the transformer is 
made by one or otherof two manufacturers. Another 
which normally supplies at 100 volts supplies at 
102 by special arrangement with a ‘‘lunatic asylum ^? 
A third supplies at 113 volts, but naively recom- 
mends 110 volt lampe. Apparently this station is 
not run on the same lines as those in which the de- 
olared pressure is ‘‘ 1024 volts.’’ 

Incidentally, it may be remarked that the permis- 
sion given by the Board of Trade to vary the declared 
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pressure in different districts is practically never 
taken advantage of, while as against this, one station 
in defiance of all Board of Trade regulations, boldly 
declares a pressure of 420 volts. 

The next point of importanoe in whioh the prac- 
tice differs is the question of periodicity in alterna- 
ting stations. The periodicities are set forth in the 
following table : 


TABLE B. 
Periodicities— Periods per Second, 

8 nt 10 6 at 83 

* 50 1 83.5 
1 '* 54 1 '* s3—100 
6 [11 [31] 1 [1] 87 
1 '* 67.5 1 '* 87.5 
] ‘* 74 2 * 90 
8 * 75 2 * 93 
1 * ?25—580 17 100 
1 * 77 1125 
2 * sO 


Total, 58 

The size and pressure of the generators is the next 
point of interest. It did not appear worth while to 
tabulate the pressures generated in low pressure 
stations, as the declared pressure is a sufficient indi- 
cation of the pressures used. As regards the bigh 
pressure generators however, the following table 
shows the pressures generated : 


TABLE C. 


High Pressures Generated. 


Continuous, Alternating. 
No. of stations. No. of stations. 


eeecee 


Preasure, 
Volts, 


EREET] 


es we 
LETT 
seses ͤKK„«„6 6 3„0 
ees se 
teases 


[IIT 


(EREET „6% 


evt s V 4 
wowace 
OS es 
j 
ä S 
besss LL LLL TAN 
tsesen 


IPM 


@eesse 1 e“ 


Total. . ͥ . 7 59 
The size of generator is very important, and here 

again there is a most extraordinary disorepanoy in 
the sizes employed. These are tabulated in Table 
D. Without entering into the number of machines, 
which do not very greatly affect the question, the 
following sizes are in use: 

TABLE D. 

Size of Generating Unit. 
—Continuous-- 4 FW 


KW. KW. KW. KW KW 
10 KO 20 62 150 
)2 88 22 66 134 
15 90 2 70 160 
20 100 25 72 165 
25 112 26 75 175 
27 120 30 80 180 
28 125 82 81 187 
80 140 33 82 3600 
33 150 85 si 210 
87 180 36 RI 222 

10 200 87 x8 225 
50 210 40) 90 250 
52 212 44 100 260 
60 250 45 110 800 
61 3^0 50 120 80 
65 850 55 125 860 
66 400 57 130 852 
70 600 5S 135 890 
75 1500 60 1104 


Inquiries as to whether standard sizes of mains, 
meters, eto., were employed, showed that in many 
instances such is not the case, the size being chosen 
haphazard according to requirements. 

The above figures will serve to show the utterly 
chaotic state of central station practice as regards 
standardization in this country at the present time, 
and very little consideration is necessary to show 
that the difficulties to be coped with by manufac- 
turers in consequence must be enormous, and that, 
for the reasons stated at the beginning of this paper, 
the price of plant and apparatus to users must be 
very largely augmented, without there being any 
corresponding additional profit to manufacturers, 
The additional cost is in fact pure waste, and bene- 
fits nobody. 

No doubt it is inevitable, in the early stages of 
any industry, that there should be great diversity 
of practice—indeed it is desirable that things should 
not become stereotyped until the best has been dis- 
covered, but we have surely now arrived at a time 
when we can make up our minds on suob subjects as 
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those enumerated above, and it is of vital importance 
that the matter should be settled soon, for each new 
station that is to be built perpetuates its own set of 
quantities. 

The most important point of all is the deolared 
pressure, for this affects every consuming device as 
well as generators, or transformers if used. While 
it should be so fixed as to admit of as economical 
distribution as possible, it should not involve a loss 
to the consumer in wasteful resistance, or in enbanced 
price for lamps specially fragile or difficult to man- 
ufacture. 

The author ventures to think that, taken all 
round, 100 volts and multiples thereof is the most 
convenient pressure, and the one most likely to meet 

- with general acceptance. In the first place, it is 
that moet largely used at the present time, and it 
meets the conditions named above, since two ordi- 
nary aro lamps, or one enclosed, can be made to 
burn steadily at 100 volts, the waste in resistance 
being reduced to a minimum, while for the first 
multiple, viz., 200 volts, there is little diffioulty in 
obtaining single incandescent lamps. Moreover, it 
gives a convenient pressure across the outer conduc- 
tors, a pressure suitable for tramway working, while 
allowing a good margin for loss on low pressure 
feeders, without necessitating a higher pressure at 
the generating station or transforming station than 
500 volts, which is the limit of low pressure fixed by 
the Board of Trade. Incidentally, 100 volts is very 
convenient for mental calculations, and for meters 
when ampere hour instruments are employed. 

In passing it may be remarked that a good deal of 
doubt appears to exist as to the exact meaning of 
the Board of Trade definition of low pressure, viz., 
whether 500 volts is the limit at the station or at 
the network end of the feeder, and an authoritative 
interpretation of this would be very acceptable. 

Other directions in which standardization is neo- 
essary may be mentioned here, viz., the adoption of 
standard candle powers for incandescent lamps. It 
wouid appear that no more than four sizes below 100 
candle power are really necessary. A little consid- 
eration will show that, quite apart from the question 
of manufacture, the limiting of the number of sizes 
would enormously reduce the amount of stook that 
bas to be held, and hence a large amount of capital 
uselessly looked up would be set free. 

The number of sizes of aro lamps might very well 
be reduced. Three would sufſice for all ordinary 
purposes. If this were done, not only would the 
cost of production be greatly lessened, but the ease 
of replacement of damaged and worn-out parts, and 
the cheapening of carbons, together with convenience 
in obtaining them, would be a great gain. 

As regards motors, it is probably not worth while 
to make anything smaller than 2 horse power, what- 
ever it is intended to drive, except perbaps in the 
case of ventilating fans. The bulk of the demand 
will probably be for motors under 25 horse power, 
and. three sizes between this and 2 horse power 
should suffice. 

So long as a supply of alternating ourrent contin- 
ues to be given to consumers, the question of peri- 
odicity will affect the stations concerned nearly as 
greatly as does the question of declared pressure, 
and it is therefore as important that some definite 
understanding should be come to. The variation at 
present, as will be seen from the table, is as great as 
or even greater than in the case of pressure, 

The question of periodicity will always be an im- 
portant one, as there can be little doubt that two or 
three phase current will be generated in many 
stations in the future, though probably it will not be 
supplied to customers. 

Next in order of importance perhaps is the size of 
generating unit in the station. It was recently nec- 
essary for the author to go into this matter somewhat 
carefully, and be was astonished to find at what an 
early period in the development of a central station 

it becomes possible and safe to employ large units. 


There are practically four factors governing the 
choice of the unit of the plant. They are— 


(1) The initial capacity of the station. 

(2) The probable ultimate capacity. 

(3) The steps by which it is permissible to increase 
the capital expenditure. 

(4) The percentage safe overload of the plant. 

It may be mentioned here that, in the author's 
opinion, it is preferable to have reserve plant in the 
shape of machines with considerable margin of pos- 
sible overload beyond maximum economical load 
than in the form of spare machines, for the latter 
are only of use in cases of actual breakdown, while, 
in the former case, the reserve is always ready to be 
called into play at a moment’s notice, and there is 
no delay due to having to start up another machine 
in case of sudden demand, whether from a running 
machine having to be switched out or from an abrupt 
change in weather. Further than this, the same 
amount of reserve oan be attained more economi- 
cally. 

The conditions to be fulfilled then are, that if any 
one machine breaks down, the remaining maobine 
shall not be overloaded more than a definite amount, 
say 33 per cent., 25 per cent. or 20 per cent. If the 
last named figure be adopted, this means that the 
firat installation of plant must consist of six machines 
of equal capacity; their size will depend on the 
initial capacity of the station. When extensions 
have to be made, the increment of plant will depend 
upon the increment of capital permissible. The 
condition that any one unit may break down without 
overloading the plant 20 per cent. allows of either 
one, two or more machines being added. The 
amount of increase of capital will be a minimum if 
only one machine be put down, but this course is 
open to the serious objection that it means a number 
of machines all differing in size after the first six, 
hence absence of interobangeability of plant, and an 
unsightly station. It would appear most convenient 
to increase tbe plant by pairs of machines, since this 
gives a symmetrical arrangement, allows of reduc- 
tion of spare parts, and renders the machines oon- 
venient multiples of one another. Time does not 
ad mit of a particular case being worked out, but if 
this be done it will be seen that a large size is soon 
reached, and after a certain point the rule cannot be 
carried out, as it leads to engines of impracticable 
size. It then becomes necessary to add each time 
one or more machines of the same size. It would 
bea matter of great interest to learn from engine 
aud dynamo builders what is the upper limit of size 
of generator. 

It will thus be seen that we begin with six ma- 
chines witb parts interchangeable, and finish with a 
certain number of machines depending on the size of 
the station, also having the parts interohangeable, 
and between we have a number of machines of vary- 
ing sizes. In very large stations put down on a 
sufficiently generous scale, all the units may be of 
the same size, but the author maintains that the 
initial number should not be less than that number 
which allows of one breaking down without over- 
loading the remainder more than the specified 
amount, and it cannot be considered safe to put 
down one or two large machines to begin with, and 
to trust to good workmanship and design to avoid 


: mishap. 


On the above principles i$ should not be a difficult 
matter to work out a series of machines which will 
provide for stations of all ranks, and yet be limited 
in number. 

Next may be considered the question of mains, 
both as regards the conductor and the insulation. 
It is greatly to be desired that only a few sizes of 
conductor should be decided upon. The author hae 
endeavored to show elsewhere“ that of necessity the 
size of main required in a given street is largely a 


* See his paper on The Distribution of Electrical En- 
ergy,” read before the Northern Roclety of Electrical En- 
gineers on the 8th November, 1597. 


matter of guesswork, hence it should not be a diffi- 
oult matter to agree upon standard sizes that may 
be such that they can be made up from ordinary 8. 
W. G. wires. If this were done, a manufacturer 
could afford to stock a great deal of wire, and one 
source of delay in delivery would be avoided. 

Again, it surely should be possible to settle upon 
standard tests for dielectrics of different kinds for 
given preseures, and if this were accomplished man- 
ufacturers could stock cable actually ready for de- 
livery. The advantage of this will be fully appre- 
ciated by central station engineers, for, instead of 
each one having to store for his own requirements, 
be would be able to order from stock, and save the 
expense of cable stores and their attendants, besides 
being able to meet unlooked for extensions at short 
notice, while the aggregate stock, and therefore the 
capital locked up, would be much less than if there 
were & number of separate stores. 

We next come to accessories such es service cables, 
transformers (in the case of alternating supply), 
main fuses, meters, maximum recorders, meter 
boards, eto. Here again the ory must be standardize. 
Find out the best all round pattern of each, and 
keep to it. Have as few sizes as possible. Arrange 
your parts so that they shall come in if extensions 
take place so that the work may not have to be re- 
done. In his own practice the author has endeav- 
ored to carry out these principles, and he has to a 
great extent succeeded, but it would be tedious to 
enter into the details. . 

It i8 of little use for one or even many individuals 
to standardize unless there be co-operation. It will 
probably be said, all admit that uniformity of plant 
is desirable, and you are but laboring to prove that 
which is evident. How do you propose that this 
desirable end should be achieved ? The author re- 
plies that tbere is but one way, and that is by 
settling upon standards that will be acceptable to 
the majority of those concerned, and this can only 
be done by thrashing out the subject by a committee 
thoroughly representative of all olasses inter- 
ested. 


This Association is representative ofa section of 
one section only, viz., the municipal seotion of users 
of plant, and it is not therefore competent to deal 
with the matter by itself. The Institution of Eleo- 
trical Engineers, the mother of all British electrical 
societies and associations, is the proper organization 
to which the matter should be referred, and it will 
doubtless be a matter of satiefaction to the members 
of the association to learn that our council has 
already approached the Institution with a view to 
thie, and a committee has been appointed by them 
to thoroughly go into the question. 

The recommendations of the committee cannot 
fail to oarry great weight, and if the matter be 
properly taken up, uniformity will soon be secured, 
for it will be found that the firms not making stand- 
ard plant could not compete with those that did, 
and users with fads would find them too expensive 
to indulge. 

It may be thought that such a system sbould be 
international, but it is to be feared that the difficul- 
ties of seouring the desired end would be such as to 
make it impracticable, and it would result in the 
matter being indefinitely postponed. 


Electric Haulage Abroad. 


It appears that the canals which intersect Ghent 
are now to be utilized for the first time for extensive 
passenger traffic. A company has recently been 
organized, so we are informed, with the object of 
running barges through these waterways by means 
of electricity at a very small fare. The canals in 
the central division of Belgium possess already a 
system of baulage by electrio tricycles which are 
run on the banks alongside the canals. The canals 
between Ghent and Bruges and those between Ghent 
and Termayen are now following suit. 
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THE RELATIONS BETWEEN THE PUR- 
CHASER, THE ENGINEER AND THE 
MANUFACTURER.* 


BY WILLIAM H. BRYAN, 
8t. Louis, Mo. 


When an engineering structure of magnitude is 
to be erected, what general plan of procedure should 
be followed in order to insure that the finished 
work shall be best adapted for the intended purpose 
and shall involve the minimum investment of cap- 
ital consistent with proper oonstruction, and the 
minimum oost of operation and maintenance ? 

In the erection of buildings, the precedent of 
placing the work in the hands of a skilled architeot 
has long since become well established. In civil 
engineering, the oonstruotion of railways, bridges 
and roofs is universally intrusted to engineers. In 
the newer branches of mechanical and electrical 
engineering, however, i$ has only recently become 
the practice in this country to engage consulting en- 
gineers. The prinoipal reason for this has been that 
there have been heretofore but few specialists who 
have devoted their attention exclusively to this class 
of work. The few well-trained men in these fields 
early connected themselves with manufacturing or 
contracting companies, or entered into these branches 
of work on their own responsibility. The natural 
disinclination of the purchaser to ask for expert 
advice from an engineer—however competent and 
experienced—who is known to be interested in the 
manufacture or sale of some specialty, and whose 
opinion is not unnaturally open to the suspicion of 
bias, left him no course but to proceed on his own 
responsibility, with results which were often as un- 
satisfactory to the manufacturer as to himself. 

This situation has, however, in &large degree 
changed, owing tothe large number of excellent 
engineering schools, and the very thorough courses 
of theoretical and practical training which are there 
given. These, coupled with the large number of 
trained and experienced men who have been con- 
neoted with prominent manufacturing and construct- 
ing companies, and with the installation and opera- 
tion of large plants, have now rendered available 
the services of many men of thorough technical 
training, supplemented by years of practical expe- 
rience in actual construction. Many of these have 
no connection with the manufacturing, selling and 
contracting interests, and their judgment is not, 
therefore, open to the suspicion of bias in favor of 
or against any special manufacturer. 

It is becoming more and more the custom, there- 
fore, to place the same confidence in the consulting, 
mechanical and electrical engineer which has long 
been reposed in the architect and civil engineer. 
He is called in at the earliest stages of the develop- 
ment of the enterprise, for advice as to the general 
outline and arrangement of the scheme, its probable 
cost, the expense of operation and maintenance, and 
the returns which may be expected from the invest- 
ment. He makes a preliminary reconnoissanoe and 
report, giving this data. If these are approved, he 
then makes a more detailed study of the problem, 
mapping out the general scheme more detinitely, 
selecting the particular system or type of apparatus 
best suited to the local conditions of service, and 
preparing general plans and specifications. These 
he acoompanies with more detailed estimates of oost. 
When these are approved by his principals, proposals 
are asked for, and when received, the engineer assists 
the purchaser in canvassing and comparing them 
and in selecting that proposal—not necessarily the 
lowest—which seems best to meet the requirements 
of the work in hand. 

The engineer then assists his clients in drawing up 
the final contracts, supervises the work during oon- 
struction and makes such final inspections and tests 


* Paper presented atthe Niagara Falls meeting (June, 
1898,) of the American Society of Mechanical Engineers, 
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at completion as are necessary to determine whether 
the specifications have been complied with. 

This bas long been the accepted custom in Eng- 
land, where the same difliculty of securing compe- 
tent and unbiased engineers has not been encoun- 
fered. No trouble bas been met with in that country 
in applying the same rules to these branches of engi- 
neering which are universally followed in other 
fields. 

As might be expected in any new department of 
engineering, however, the relations between the 
parchaser, the engineer and contractor have not 
always heen harmonious. The manufacturer fre- 
quently feels that he bas been imposed upon; the 
engineer is often hampered by incompetent or un- 
scrupulous contractors, and between the two the 
purchaser bimself is sometimes at a loss for a proper 
solution of the difficulty. While it is true that 
most contracts of this character are carried through 
satisfactorily, i& must be admitted that misunder- 
standings are more frequent than they should be, 

The disoussion of these differences has recently 
taken tangible form both in this country and Eng- 
land. In the latter country, the manufacturers and 
engineers recently met, and suoceeded in agreeing 
upon a number of standard olauses for spec:fica- 
tions, which removed many of the objections and 
criticisms from both points of view. It has been 
suggested that this work of preparing standard speci- 
fications would oome properly within the province 
of the national engineering societies, but if these 
bodies do not take the matter up, something might 
be accomplished by the engineers and manufacturers 
getting together for mutual exohange of views, as 
was done in England. 

The present misunderstandings may be traced to 
a few serious causes. In the first place, the mechan- 
ical and electrical tields of work have, unfortunately, 
been embarrassed by too great a number of incom- 
petent and inexperienced manufacturers and con- 
tractors, poorly equipped for good work, and with 
but limited intelligence and skill. To these have 
been added a more than ordinarily large percentage 
of contractors who are not altogether scrupulous as 
to their methods, and whose object is to tinish the 
work in almost any sort of shape which will pass 
muster. These incompetent, inexperienced and un- 
scrupulous contractors—though relatively few in 
number—have detracted from the good reputation of 
work of this character, and have foroed upon the 
consulting engineer the neoessity of inserting in bis 
specifications the most rigid requirements as to the 
character of workmanship and material, inspections 


‘and tests, which would be unnecessary if it were 


certain that the work would be awarded to con- 
tractors of established reputation, ability and skill. 

Furthermore, it has been found that some manu- 
facturers are slow to adapt their designs and patterns 
to advanced and improved practice. Experience 
having shown the olear and decided superiority of 
certain designs, the engineer is justified in embody- 
ing them in his specifications, in spite of the faot 
that some manufacturers will attempt to force the 
use of antiquated forms. 

Again, the manufacturers are often careless in 
making guarantees, Some of them do not hesitate 
to meet any desired figures, if a competitor does so. 
Often they will oblige themselves to do what is 
impossible with the type of machinery they offer, 
and trust to luck, or careless inspection or testing, 
to get the work accepted and paid for. 

The grievances of the manufacturers have recently 
taken shape in papers and discussions in the eleo- 
trical press and may be briefly summarized as fol- 
lows : 

First—That the engineer appears unwilling to 
receive suggestions or advice from the manafastur- 
ers, as such action might detract from the '' dignity" 
of his position, and that specifications, therefore, 
often contain many annoying and expensive pro- 
visions, sometimes impossible of fulfilment. 
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Second — That the engineer does not always famil- 
iarize himself with the facilities aud standarde of 
the manufacturer, and thus sometimes calls for spe- 
cial designs which can only be made, if at all, at 
greatly inoreased expense, whereas standard appa- 
ratus would frequently answer the purpose equally 
well. 

Third—That if the manufacturer is required to 
guarantee results, he should not be hampered as to 
details of design or constraction. In other words, 
the consulting engineer should not tell the manufao- 
turer how he should build his machine, but simply 


hold him responsible for results. 


To these it may be answered, that no harm oan be 
done by full and free consultations between the 
manufacturer and the engineer. They have a oom- 
mon object in view, namely, the securing of the best 
results, It is natural that the engineer should re- 
serve unto himself a due degree of dignity, but he 
should not let this characteristic stand in the way of 
the best service in the interest of his olients. 

The demand for special machinery, however, pre- 
sents greater difficulties. It should be remembered 
that electrical developments have been so rapid in 
recent years—and with them the construction of spe- 
cial steam engines and appliances—that a large per- 
centage of the work has necessarily been special. 
Furthermore, this condition must continue, for the 
reason that the methods of generating and distribu- 
ting electricity on a large scale, over wide areas, for 
endless varieties of purposes, have by no means 
reached uniformity of practice or system, and are 
not likely to very soon. The necessity for special ma- 
chinery will, therefore, remain with us indefinitely 
and will continue to cover a large percentage of our 
work. We must not lose sight of the fact that to 
attempt to carry the idea of standards 690 far will 
surely result in hindering improvements and stifling 
progress. 

I do not desire to be understood, of course, as de- 
crying the use of standard apparatus for that large 
and inoreasing percentage of cases for which it isem- 
inently well adapted. The manufacturers deserve 
great credit for reducing their machines for different 
classes of service to standards, and the engineering 


profession is under many obligations to them for 


doing so in so thorough and excellent a manner. 
The reduced eost of standard apparatus—the fact 
that in using it one follows precedent, that repairs 
can be more quickly and more cheaply obtained, 
and that when secured, the different parts are actu- 
ally interchangeable and will fit, and the further 
fact that standard machines can usually be seoured 
in less time, being frequently carried in stock—all 
these are points of tangible advantage whioh no oon- 
scientious engineer can afford to overlook. Standard 
apparatus, however, is only possible when perma- 
nenoy of, type and a reasonably constant demand in 
large quantities is assured. While it will frequently 
pay the engineer to modify his plans so as to use 
standard apparatus, there is a point beyond which he 
cannot go. In such cases he must use special appa- 
ratus more closely adapted to his particular needs. 
All these points must be given the most thorough 
consideration, and before requiring special work 
the engineer must satisfy himself, beyond doubt, 
that his principal’s needs can better be supplied in 
this manner, even at the increased cost, and in spite 
of the greater risks which always accompany the 
use of new and untried apparatus. 

The contention that when a manufacturer guaran- 
tees results be should be allowed to design and build 


. the machine in bis own way may be granted, in so 


far as the guarantee can be made to oover every pos- 
sible valuable feature. When a reasonable number 
of manufacturers, however, have adopted oertain 
designs and processes of unquestioned superiority, 
and where these have an important bearing on the 
life and reliability of the machine, ita frsedom from 
annoying interruptions, and which reduce or avoid 
the necessity for close and continued attention, is it 
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proper to write tbe specifications so as to limit com- 
petition to machines of this advanced type? 


Contractors frequently object to specifications 
which inolude a deduction for delay in completing 
the work, but which allow no extra compensation 
for finishing the work earlier than the date specified. 
When it is possible for the purchaser to make use of 
the plant at the earlier date, this criticism is well 
founded. It is usually the case, however, that the 
earlier completion in no way benefits the owner. 
because other equally important contracts may not 
be finished, or because the dates of leases or contracts 
for service from the plant oannot be brought for- 
ward. The delay of any one contractor, however, 
might readily cause the purchaser serious loss. 


Another objection made by the manufacturer— 
and one which is not wholly without justification— 
is the unnecessarily exacting requirements of some 
specifinations, and the annoyance to which they are 
subjected by the engineers, I$ is unfortunately 
true that our profession has been no more fortunate 
than others in keeping out of its ranks the incompe- 
tent and the unsorupulous. These men have brought 
disgrace upon the profession, and the objection of 
the manufacturers to being handicapped by them is 
well founded. There is, however, no reason now 
why the purchaser—even though absolutely unfamil- 
iar with work in this field—should make a mistake 
in selecting an engineer, as a very little investiga- 
tion will enable him to ascertain the character, 
ability and experience of the man under oonsidera- 
tion, 

The engineer stands between the purohaser and 
the contractor, and while he may sometimes insist 
upon bis client's rights to an extent which may ap- 
pear unjust, he nevertheless recognizes the pur- 
ohaser's obligations as well, and will see that his 
end of the contract is equally well mainfained. In 
this way unreasonable requirements may be avoided, 
prompt payments secured, and the acceptance and 
settlement made at the proper time and along rea- 
sonable lines. 


Unfortunately there are some manufacturers who 
think the consulting engineer unnecessary, and that 
the business could be better transacted directly be- 
tween the manufacturer and purchaser, This would 
be true if the purchaser were always competent to 
judge of the relative merits of the different systems 
of apparatus. Unfortunately the agent of the man- 
ufaoturer cannot always be trusted implicitly as to 
recommendations, for two reasons: First, he has not 
the time to give to the detailed study of the problem 
which the consulting engineer must give in order to 
make a proper selection; second, his recommenda- 
tions are too often biased by a desire to sell standard 
apparatus, or some specialty of his own, which could 
be used for the work, although less advantageously 
than something else. 


It is here that the engineer serves his olient best, 
in geeing that the proper apparatus is selected, and 
thatit is bought at reasonable figures. The days when 
the salesman with the glibbest tongue did the most 
business are fortunately passing away, and the 
small manufacturer has as good a show to do busi- 
ness with tbe engineer as one of longer stand- 
ing, providing his apparatus 18 clearly the best for 
the work. 


The engineer compares machines 
nearly the same basis as possible. 


on as 
So far as 


the oharacter of the machine will permit, 
be requires all proposals to be on the same 
apparatus. When this is impracticable he specifies 


capacities, results, and general type or construction, 
leaving the manufacturers to vary the details in ao- 
cordance with their own designs and practice. Such 
proposals, however, should be accompanied by 
ample data, so that the points of agreement and 
difference may be olearly brought out. With these 
data before bim the engineer is prepared to analyze 
the bids, and to make a recommendation based upon 


merit alone, irrespective of the name-plate which 
may be attached to the machine. 


It is not meant by this that no weight whatever is 
to be given to long experience and established repu- 
tation, as there are many details which cannot be in- 
quired into, and must be left to the manufacturer's 
judgment. No conscientious engineer, however, 
will let the mere reputation of a manufacturer 
carry undue weight. 

Early in my own practice I learned that while 
elaborate and detailed specifications, embodying all 
sortsof unusual and peculiar requirements, might 
impress the non-technical reader, and might even 
gratify the purchaser, they invariably limited com- 
petition, and led to excessive prices and annoying 
delays, and that by purchasing machines as nearly 
standard as possible, and by modifying the contract 
to a reasonable extent, to suit the manufacturer in 


unimportant details, much better terms could be 


made, without increased trouble to either the pur- 
chaser or the engineer. 

The contract forms submitted by many manufao- 
turing companies are unfair to the purchaser, in 
that they are wholly one-sided, and are intended to 
protect the seller in every way possible, while the 
rights of the purchaser are given but little consider- 
ation, Such contract forms are far too common, and 
for the credit of the profession it is hoped that these 
may be modified and brought toa more equitable 
basis. 

The ordinary proposals submitted by many oom- 
panies are equally unfair. Perhaps the most 
flagrant instance of this is the statement in many 
bids that they are not effeotive until approved by an 
executive officer. Such proposals are not worth the 
paper they are written on, and should not be con- 
sidered for à moment by any self-respecting engineer, 
as they in no way bind the bidders, and their ac- 
ceptance simply ties up the purchaser. Instances 
are not lacking where manufacturers bave taken ad- 
vantage of this clause to repudiate bids apparently 
made in good faith. Socommon is this practice that 
it has become necessary to incorporate a clause in the 
‘t Notice to Bidders, to the effeot that proposals 
which are not made in good faith will not be oon- 
sidered. 

Another unfortunate practice is that which many 
manufacturers have of asking the return of their 
proposals and accompanying data as soon as the 
award is made. These papers are necessary to the 
purchaser and the engineer, to make a complete 
reoord of the transaction, and should be retained by 
them. 

On the other hand, it must be admitted that some 
engineers’ specifications are unfair to the manufac- 
turer. The points on which these complaints are 
based have been given due consideration, and in my 
own practice have led to the following rules : 

First—When it is desired to permit the bidder 
some elasticity, and not to require him to adhere 
rigidly to the specifications, the Notice to Bid- 
ders ’’ contains a clause reserving the right to waive 
informalities, 

Seoond— The engineer is made the arbitrator of 
all disputes, but appeal is always permitted toa 
referee or referees. If the contractor thinks be is 
being treated unfairly he may avail himself of this 
privilege, 

Third—A clause is frequently inserted to the ef- 
fect that where a special make or type of apparatus 
is mentioned in the specifications, it is not intended 
to mean the exolusion of all others, but simply as 
establishing a standard of excellence. The bidder 
may substitute other apparatus in his proposal, the 
engineer reserving the right to judge as to whether 
the artiole offered is equivalent to that specitied. 

Fourth— Where the work is such that it is impos- 
sible to go into details very fully, and where the 
apparatus is of such a character that different build- 

ers offer different types of construction, which ao- 
complish substantially the same results; or where it 


is desired to seoure the benefit of the most recent 
improvements, a general clause like the following is 
sometimes inserted : 


' While it is believed that the following specifi- 
cations properly cover the needs of the purchaser at 
this time, they are not necessarily final. Bidders 
are invited to submit alternative propositions em- 
bodying any other types of apparatus, or other 
details of construction, whioh in their judgment 
may seem as well, or better, adapted tothe pur- 
chaser’s needs." 


It isto be hoped that this presentation of the 
matter may result in a better understanding among 
all parties interested, as to mutual obligations and 
responsibilities, I believe I may say for the engi- 
neers that they will meet the manufacturers fully 
balf way in an effort to reach a more satisfactory 
basis of co-operation, and to bring about a higher 
standard of design, workmanship and efficiency, and 
a more uniform and equitable detinition of contract 
relations. 


ALTERNATING CURRENT TRANSFORM- 
ERS—FROM THE STATION MAN- 
AGER'S VIEWPOINT.* 


BY W. F. WHITE. 


In the early days of alternating central station 
development many a sale of alternating central sta- 
tion equipment was lost to direct current competi- 
tors by the facts, figures and fancies which the sales- : 
man of direct current apparatus was able to advance 
concerning the wastefulness of energy, the expense 
of maintenance, and the danger to life which pur- 
chasers must accept as inseparably wedded to ‘any 
transformer system. 

Notwithstanding that the danger to life was un- 
fortunately made much of, and the facts grossly 
misrepresented, still the correctness of many of 
those arguments, in the light of present knowledge, 
stand up remarkably well under the scrutiny of 
qualitative analysis. And it is even more remark- 
able, in view of the natural tendenoy to exaggerate 
induced by zeal to make gales, how little, if any, 
were the facts of these evils overdrawn or magnified. 
Quantitative analysis in fact proves that most fig- 
ures then given to show the amount of transformer 
*]eakages" were understated. On the part of 
salesmen this was undoubtedly more a mistake of 
tbe head than of the heart, for while some few of 
them knew the results of some isolated tests of some 
particular size of one type or manufacture of trans- 
former, no one, whether salesman, engineer and de- 
signer, or manufacturer, had any knowledge or con- 
ception of the cumulative effect of transformer losses 
on the station output. Buch little knowledge as 
bad then been acquired related more to the trans- 
former efficiency under certain percentages of rated 
load than to all-day efficiency, or the 24-hour ratio 
of energy output to energy absorbed under average 
conditions. 

Little if anything was known of transformer oore 
losses, and the effect of power factor on station and 
line capacities had not had consideration. As long 
ago as 1892 the writer, in making a oareful exami- 
nation into the operations of one of the then largest 
alternating stations in this country, made the dis- 
covery that with a net meter rate to consumers of 
about 20 cents per 1,000 watt hours, the income per 
KW. bour output at the switchboard was only about 
six cents, showing an average loss from station 
switohboard to consumer’s meter of about 70 per 
cent. 

Current was supplied, in accordance with the then 
universal practice, through one or more transform- 
ers for each customer. In two or three oases for 


* Paper read at the Fifteenth General Meeting of the 
American Institute of Electrical Kugineers, Omaha, June 
29, 1898. 
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large installations as many as 18 or 20 transformers 
were erected for a single customer, no transformer 
of more than 75 lights capacity being used, the 
transformer primaries connected in multiple, but the 
seoondaries feeding entirely distinct and separate 
circuits, 

Of each 1,000 watt-hours output at the switch- 
board it was estimated that approximately 300 watt- 
hours were delivered through the customer’s second- 
ary meter, 600 watt-hours were accounted for by 
transformer core losses, leaving 100 watt-hours to 
be accounted for by transmission and other losses. 


A statement of these conclusions to a well-known 
manufacturer, who supplied the wattmeters and 
many of the transformers, elicited the opinion that 
either the primary meters registered too fast or the 
secondary meters too slow. 


A meter expert from the factory accordingly spent 
several weeks in testing all primary and secondary 
meters, found them oorrect, and proved that the ap- 
parent discrepancy was not due to the meter end of 
the plant equipment. With the writer’s recommen- 
dation that a three-wire secondary network be 
erected, using 100-volt lamps, and fed through 
large transformers at frequent centers of distribution, 
the matter was dropped; but there is no doubt that 
the proportion of the output attributed to trans- 
former losses was approximately oorrect. 


Since that time it bas been the writer’s good for- 
tune to be in touch with a considerable number of 
alternating plants, giving him knowledge of their 
operating results, and he does not hesitate to assert 
that very few plants exist, giving continuous ser- 
vice, using separate transformers for individual cus- 
tomers and charging from 12 to 20 cents per 1,000 
watt-bours, secondary meter measurement, whose 
income per KW, hour output at the switchboard ex- 
ceeds from four cents to seven cents. In other 
words, the transmission, transforming and distribu- 
tion losses are commonly as much as 200 per cent. 
of the customers’ demand, as shown by the custom- 
ers’ meters. This does not mean operating expenses 
three times as great as if all these losses were elim- 
inated, but it does mean that large expenditures are 
made for fuel and feed water for the keeping warm 
of numerous transformers operating about twenty 
hours per day with open secondaries. And great 
numbers of small transformers also mean great varia- 
tions of secondary voltage, large bills for lamp re- 
newals, unsatisfactory service, and a reduced num- 
ber of lamps which can be served at any instant 
from a given generator capacity. To show the bene- 
fits to be derived by using a secondary network, fed 
by large transformers working in multiple, but lo- 
cated one at each feeding point or local center of dis- 
tribution, as compared with the use of small trans- 
formers, one or more to a customer, the writer pre- 
sents some results accomplished by an existing plant 
in remodeling its transformer system in aovordance 
with these ideas. 

January 1, 1895, this plant was serving 16,702 in- 
candescent lamps (16 CP. equivalent) through 547 
transformers of 22,190 lampe rated capacity, each 
transformer averaging 40.6 lamps capacity and serv- 
ing 30.6 lamps. Tbe transformer load, with open 
secondaries, was, as near as could be determined, 
about 80 amperes at 1,000 volts. In view of the 
faot that the maximum load never exceeded 50 per 
cent. of the lamp capacity connected, it was evident 
that a very considerable reduction could be made 
both in the number of transformers connected and 
in their aggregate capacity by the use of a secondary 
network. The theoretical limit was to reduce the 
transformer capacity to equal the maximum load, 
which would lower the capacity connected from 
22,190 lamps to about 7,000 lamps, a reduction of 
about 64 per cent. This limit was evidently impos- 
sible of attainment because of the large number of 
isolated installations, especially in the residence 
distriots, requiring individual transformers, whioh 
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of necessity must generally be of capacity equal to 
several times the average load. A system of three- 
wire secondary networks was laid out, and estimates 
made showing a possible reduction of almost 80 per 
cent, in the number and of about 50 per cent. in the 
lamp capacity of transformers connected. A large 
number of tests of core losses of all sizes of trans- 
formers in service was then made for estimating the 
total core losses for the plant and for comparisons 
with the estimated core losses of the large trans- 
formers to be erected in replacing the old. 


An illustration of one or two of these comparisons 
may be of interest. One installation of approxi- 
mately 700 lamps was fed through a large bank of 
small transformers having an aygregate core loss of 
4,440 watts, which could be replaced by two trans- 
formers having a combined estimated core loss of 310 
watts. On the basis of the number of watt-hours 
per pound of coal then being produced by the plant, 
not taking into account any line losses, this example 
shows the following results : 

4,400 watts, 38,894,400 watt-hours per year, re- 
quires 190.6 tona of coal. 

310 watts, 2,715,600 watt-hours per year, requires 
8.4 tons of coal. 

Annual saving, 36,178,800 watt-hours, 182.2 tons 
of coal. 


The annual income from this installation was 
about $2,100 at 12 cents per 1,000 watt-hours. With 
& secondary output of about 17,800,000 watt-hours, 
and transformer core loss of about 38,894,400 watt- 
hours, the income per KW. hour output at the 
switchboard for this installation was evidently less 
than four cents, and the core losses were more than 
double the total secondary output. 


In another case, one section of the city, comprising 
ten city blocks, was fed by one dynamo and oircuit 
through 71 transformers, having an aggregate rated 
capacity of 4,482 lights and aggregate core losses of 
10,402 watts (estimated), or 91,121,520 watt-hours 
per year. 

To replace these transformers a three-wire second- 
ary network was erected, supplying all customers, 
and fed by five 400-light transformers, located at as 
many feeding points or local centers of distribution. 
Each transformer was provided with primary and 
secondary switches, by means of whioh each night 
all transformers were thrown into service from dusk 
until midnight, at which latter hour four trans- 
formers were out absolutely out of circuit. On a 
yearly average five transformers were in circuit 
about six hours per day and one transformer the re- 
maining 18 hours per day. The combined core 
losses of the five were about 1,250 watts, and for 
the hours in service aggregated about 4,380,000 watt. 
hours per year. Some results of the above changes 
on t his one circuit therefore were as follows: 


Total an- 
Number of Total 
iene | capacity, [OS losses. lenses. | tons coal. 
Ormers, * |Watt hours 
71 4,482 10,402 91,121,520 446.7 
5 2,000 1,250 4,880,000 21.5 
Saving ...... 2,182 9,152 86,711,520 425 2 


A reduction of over 95 per oent. in core losses and 
a saving for one year in cost of fuel alone of $815.40 
were effected for this one cirouit. These examples 
were extremes, because the lighting covered by them 
was ooncentrated, and because in most residence 
and outlying business districts few ohanges in the 
number and capacity of transformers could be made, 
The results shown by the last example were there- 
fore much above the average for the whole plant, but 


. serve to show the possibilities of suoh obanges and 
the methods pursued in this case. 


Some results for the plant asa whole may there- 
fore be fairly indicative of what other average plants 
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operating under similar conditions may accomplish 
in the same direction, and were as follows: 


Trans- 


Lamps Total | Average | Average 
Time con. | fOFMETS | capac. | lights | light 
nected. nected: ity. |capacity.| served. 
Jan. 1. 1895.] 16,702 547 22.190 10.6 30.6 
1, 1896.] 19,282 201 13,865 69. 90.1 
1, 1897.] 209,202 152 13 498 . N 133 3 
„1, 1898. 23,043 111 14,916 106. 167.7 
Increase of 
Switchboard | Income per : 
Year.| Income, output KW. hour W 
K W. hours. output. output. 
a sut 
1894 | $59,012.71 928,400 1.0 .— | | ...... 
1895 | 54.231.607 791,752 ,U681 7.7 per cent. 
1596 | 51,115.29 551,061 0933 16.0 per cent. 
1897 | 56,817.42 503,070 .1108 11.5 per cent. 
Estimated Estimated saving 
Actual | kw. hours 5 in coal—1594 basis. 
Year. Kw. hrs.| output — db 
output. | basis 1594 pu a7 
conditions.| lange. Tons. Cost. 
18% | 928,100 | a Poo «f 
1895 | 791,752 R51 012 63.200 310.2 $670.91 
1896 | 551.064 800,689 258,625 1,267.8 2,041.12 
1897 | 228,070 8866, 888 375,515 1,556.9 4,015.13 


It must be borne in mind that the number of 16 
cP. equivalents connected January 1, 1895, was 
16,702, and increased by January 1, 1898, to 23,643, 
or more than 41.5 per cent. The savings estimated 
in last table are based on the conditions at the be- 
ginning of this period, i. e., the same number of 
transformers and the same transformer capacity. 
But if the same conditions bad obtained throughout, 
an increase of 41.5 per cent., or 226 transformers, of 
9,208 lights capacity, would have been added to 
aupply the new lights connected. And while only 
a part of the core losses of the transformers in ser- 
vice January 1, 1895, was saved by the change, the 
eutire losses of the 227 transformers, which would 
have been required by increased business, were 
saved. It is therefore perfectly safe to add 50 per 
cent. to the savings shown in the last table, in esti- 
mating actual benefits. From reduced core losses 
alone, therefore, there is an annual saving of approx- 
imately $6,000. 

In core losses alone, the savings already effected 
have more than paid all oosta of the entire change of 
lampe, meters and transformers (for because of a 
simultaneous change from 52 volts to 106 volts, 
secondary, all lamps and meters also had to be 
changed ), and of the erection of secondary network; 
and the annual saving of $6,000 is equal to 6 per 
cent. interest on $100,000, secured without one dollar 
invested. 

To be certain that the saving of fuel was in pro- 
portion to the reduction in KW. hours output, as 
estimated, the plaut efficiency under the changed 
conditions must be known. It is therefore pleasing 
to note that, using coal from the same mine most of 
the time, the watt hours output per pound of coal 
actually increased for 1896 by 3.8 per cent., and for 
1897 by 5.9 per cent. over 1895, so that the saving 
in fuel was at least not less than in proportion to 
the saving in KW. hours output. 

Some incidental advantages of the change may be 
mentioned : 

First— Under the old plan, the 6,941 lights added 
would have required about 9,200 lights additional 
transformer capacity, of 10 lights average size, of $1 
per light average cost, giving an investment saving 
of $9,200. 

Second—The transformer load, with opened 
secondaries of 80 amperes, was reduced by the fall of 
1897 to about 30 amperes, notwithstanding an in- 
crease of about 25 per cent. in the number of lights 
connected. A saving of 50 amperes at 1,000 volts 
represents a capacity to serve, without additional 
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station orline equipment, approximately 1,000 16 
CP. equivalents, all burning at one time, or fully 
2,000 16 cP. equivalents connected. 


Third—Formerly as many as a dozen transformers 
were frequently burned out in a single thunderstorm. 
Ten per cent. of the transformers connected would 
be a conservative estimate of the number burned out 
each year from various canses. Of the new trans- 
formers connected during the past three years only 
one has failed from any cause, and that one was de- 
fective and burned out under light load almost im- 
mediately upon being put in service. Transformer 
repair costs are therefore practically eliminated. 


Fourth—Incandescent lamp renewals have been 
greatly reduced, Using lamps from the same factory 
of the same efliciency and bought at the same price 
per lamp, the cost (estimated) of renewals per Kw. 
hour consumed by the lamps has been reduced from 
$.0081 in 1895 to $.0057 in 1897, a reduction of 29.6 
percent. This saving represents the advantage of 
regulating the secondary voltage by pressure wires 
connected to the secondary network, as compared 
with the former method of regulating the primary 
voltage by station transformers. 


Fifth—The principal remaining incidental advan- 
tage is the uniformity of voltage, bringing uniformity 
in quality of service and the consequent satisfaction 
of customers, the value of which cannot be estimated 
in dollara or percentages. These are some actual 
results, and such as any plant operating under simi- 
lar conditions can achieve at small expense, if the 
changes are well planned, and the replaced appara- 
tus sold to the best advantage. 


In this connection, attention must be called to one 
other fact, which is that central stations using separate 
transformers for individual oustomers have the great 
majority of their transformers working on open 
secondaries probably &0 per cent. of the time. The 
best transformers have a power factor of about 50 
with open secondaries, and of fully 99.9 with almost 
any load they carry in practice. It is therefore per- 
fectly credible, and the writer has demonstrated it 
to be so by many actual tests on various plants, that 
the average power factor of plants operating under 
above specified conditions is approximately 65. 


It scarcely needs demonstration that if, instead, a 
secondary network is used, and only such transform- 
ers allowed to remain in circuit at periods of light 
load as are required to advantageously carry such 
load, the average power factor will be approximately 
100. The volt-ampere hours therefore, calculated 
from the station voltmeter and ammeter readings, 
give approximately the watt-hours output. But 
almost all existing plants use separate transformers 
for individual customers, and the great majority of 
them do not have primary wattmeters on their 
switohboards, and do calculate their volt-ampere- 
hours output as equivalent to watt hours, getting 
results about 50 per cent. in excess of the facta. 
They therefore are able, apparently, to show 50 per 
o2nt. more watt-hours per pound of coal and 33} per 
cent. lees expense per KW. bour output than another 
station operating under the same conditions and 
fally equalling theirs in actual performance but 
which accepts the primary meter readings as the 
basis of estimate. 


As a matter of fact, the usual disparity is greater 
than the peroentages given, because most station 
managers in erectiny primary switohboard meters 
follow their esthetic inclinations, and use ornamental 
glass covers which are particularly susceptible to the 
admission of dust and grit, with the result that the 
meters rapidly slow down. It is highly probable 
therefore that in some stations the volt-ampere-hour 
record would show twice the number of apparent 
watt-hours per pound of coal, and one-half the ex- 
pense per apparent KW. hour output that would be 
shown by the record of the primary meter already 
ereoted on the switchboard, which tends only to 
show the worth lessness of data from different plants 


for purposes of comparison, unless the local condi- 
tions are known in each case. 

This digreesion is permissible, we hope, because 
the average power factor, so far as we know, bas 
never been taken into acoount, and because for that 
reason much misleading alternating central station 
data is in circulation, 

Purchasers and users of transformers should insist 
that transformers meet certain requirements, or be 
rejected, and some of these requirements will be 
stated. 

Where transformers are used for feeding networks, 
the secondaries in multiple, small core losses are of 
much greater importance than olose regulation, and 
should be kept at the lowest practicable point. The 
regulation will be oared for by treatiug the trans- 
former and feeder drop together, through the use of 
secondary pressure wires. 

Where the transformers are entirely independent, 
feeding separate secondaries, close regulation must 
be had and the core losses made as low as the adopted 
regulation will permit. With constant full load the 
temperature must not rise to a high point, and 
should not exceed 50° centigrade above the surround- 
ing air. This is important not only because of the 
increased life of tiansformer insulation through low 
temperatures, but also, and possibly to a greater de- 
gree, because magnetio fatigue is a certain follower 
of high core temperatures, If therefore the core 
losses might be inoreased 50 per cent. or possibly 
100 per cent. through high temperatures, the cost of 
-these core losses, as shown in case of the plant above, 
makes argument unnecessary as to the desirability of 
having transformers run cool. 

The transformer case should be filled with oil, 
because of its insulating qualities, its exclusion of 
air and because of its assistance in maintaining the 
low temperature desired. 

The insulation resistance between the primary and 
seoondary windings should be able to stard up under 
not less than 10,000 volts, alternating, difference of 
potential for transformers having 1,000-volt or 
2,000-volt primaries, and the writer would strongly 
urge a 15,000-vol$ alternating test. If both the 
primary and secondary windings are on the core, the 
same insulation resistance should be required be- 
tween either winding and the core as between the 
two windings. The use of grounded shields placed 
between the primary and the secondary windings, 
the grounding of the shell or core, the grounding of 
the secondaries, the placing in each customer's ser- 
vice connections of any device to automatically open 
the circuit of such customer iu case of an unusual 
difference of potential, are all practices that are 
opposed as expensive, as liable to cause, more than 
to prevent trouble, as complicating existing practice, 
and as wholly unnecessary. 

Proper insulation is sufficient protection against 
the damages sought to be avoided. Station mana- 
gers as earnestly desire complete safety for life and 
property as the Underwriters’ Association, but 
vigorously oppose the introduction of any unneces- 
sary devices that are expensive to install and to 
maintain. That Association, in seeking protection 
for the secondaries, should do so through sufticient 
transformer insulation and low temperatures,- Both 
of these requirements mean increased cost of pro- 
duction and higher selling prices, but as the conse- 
quent increased economy makes the increased cost a 
profitable investment, no reasonable manager will 
object. In this way the ends sought will be best 
attained, and the interests of all parties duly safe- 
guarded. 


The General Electrio Company owed on July 
1,1898, $1,488,200 accumulated dividends on its pre- 
ferred stock. These dividends have not been paid 
since July, 1893. The rate of interest is 7 per oent, 
per annum. Neither haveany dividends been paid 
on its common stock since August, 1898, 


particular lighthouse it is that has signalled. 


WHAT MARCONI HAS 80 FAR ACCOMPLISHED. 


The Dublin Mai! publishes the following account 
of an interview of one of its representatives with 
Signor Marooni. The latter said: 

„We have an installation that sends messages a 
distance of 144 miles aoroes salt water between 
Bournemouth and Alum Bay, Isle of Wight. This 
was done to prove that weather temperature and 
climate had no power to affect the working of my 
system. It proved incidentally that the invention 
can be worked by any capable telegraphist without 
any special training whatever. It was also proved 
that any vessel coming within 12 miles of either of 
the two stations, which had on board an instrument 
similar to the ones used at the stations, could com- 
munioate with the latter. A small tug of ours com- 
municated with the shore at a distance of 18 miles, 
although the weather was extremely unfavorable. 
I found that it is easier to communicate between 
ship and ship or between ship and shore than it is to 
exchange messages between stations on land. When 
last year the Italian Government kindly placed at 
my disposal two ironclads for purposes of experi- 
ment, I established communication at a distance of 
12 miles with the shore and between the ships them- 
selves. The invention is now being used in the 
Italian Navy. The size of the vessel upon which 
the invention is used does not affeot its working, the 
best results having been obtained on the small tug- 
boat referred to off the Isle of Wight. The sea was 
then very rough, and we had at times 2 ft. of water 
in the cabin, all the instruments being drenched 
with it, but without impairing their usefulness. On 
that occasion communication was establiehed with 
the island 18 miles away. Captain Kennedy, R.E., 

who was on board, stated these results in a publio 
lecture delivered at Whitehall, and expressed his 
complete satisfaction at the success of the experi- 
ments. In war the invention is of the greatest use 
to torpedo boats or destroyers, whioh, with the ap- 
paratus on board, would be able to communicate at 
a considerable distance with the battleships of the 
squadron to which they were attached. This has 
been proved by experiments made in the navy by 
one of the great Powers. In the mercantile marine 
the invention is of even more practical utility than 
on board a man-of-war, Provided lightships and 
lighthouses are fitted with my apparatus, ships in 
foggy weather can be warned of danger from the 
lighthouse or lightship when the flashlight or the 
sound of a bell could not reach the vessel. Ships 
could also communicate with each other and inter- 
change a warning. The warning apparatus in a 
lighthouse can be so set as to sound the alarm to any 
ship coming within a radius of 10 miles, and the lat- 
ter will know from the kind of signal received what 
This 
is done by means of a reflector moved around the re- 
ceiving instrument on the principle of a dark lantern, 
through which only the electrio rays penetrate. I 
have been informed by an evening newspaper of the 


20th inst. that when a party from the House of Com- 


mons visited the dockyard at Portsmouth they found 


officers and men of the Royal Navy being instructed 


in the working of wireless telegraphy, whioh I have 
frequently disoussed with British officers of both the 
army and navy.“ 


New Use of Liquefied Air. 


Prof. Charles E. Tripler, the discoverer of a process 
of making liquefied air, in a recent issue of the 
Philadelphia 7imes says regarding the possibilities of 
it when used in warfare: 

‘t Among them are the immediate application to 


the firing of projectiles, the explosion of shells and 


torpedoes, the driving of vessels at greater speed 
with less consumption of coal, the cooling of the 
turrets in action from the torric heat to a moderate 
temperatu: » thus enabling the men to handle the 
guns with better efficiency and adding to their en- 


duranoe, the cooling of the stoke-boles and all 
parte of a warship. 


The benefits of the foregoing are self-evident. 


It is now simply a question of mechanical applica- 
tion. The power exists and is ready to be used ; it 
only remains to be determined how it oan best be 
applied. It is a power evidently exceeding any 
hitherto employed. Its limits cannot yet be defined, 
from a gentle, cooling breeze to the power necessary 
to drive the largest vessel or burl the heaviest pro- 
jeotile. This is no guesswork nor mere specula- 
tion. These are fundamental facts that I have 
established : 

" First—Liquid air oan be manufactured easily, 
cheaply and in large quantities, 

t‘ Second A cylinder can be charged with liquid 
air under conditions which give an expansive force 
equal to or greater than that of gunpowder, or an 
explosive exceeding gun cotton or dynamite. 

“ Third—It cannot be exploded exoept by a spark 
(produced in any desired manner) and being unaf- 
fected by concussion, it is perfectly safe to be 
handled and can generate any pressure desired at 
will. 

„% Fourth Liquid air can be produced anywhere 
and at any time. Any ship could carry and operate 
the mechanism for its production. 

* Fifth—Liquid air is from 20 to 100 times as 
powerful as steam, and it can be applied as easily as 
steam to drive the engines of a ship. 

„These, I repeat, are not guesses, but established 
facts, and inevitable corollaries from such facts.’’ 


SOME NOTES ON THE ELECTRO-DEPOSITION OF 
PLATINUM.* 


BY SHERARD COWPER-COLES. . 


The resistance of platinum tothe action of oor- 
rosive acids renders it invaluable for the coating of 
chemical and electrical apparatus. Considerable 

.diffioulties bave been experienced in obtaining a 
satisfactory deposit of platinum, the thickness of the 
coating being very limited. Smee was one of the 
first to study the conditions under which good metal- 
lic deposits of platinum could be obtained. He 
obtained the best results with a solution composed 
of nitro-muriate of platinum, to which sufficient 
soda was added to render i$ neutral. He used as an 
anode a fine platinum wire, oxygen gas being given 
off from the platinum wire, and no gas evolved at 
the cathode. Smee designated obtaining bright de- 

posits of platinum as platinating, in contradiction 
of platinizing. To platinize metals, according to 

Smee, a strong current is used to decompose the 
water and drive off hydrogen at the cathode, so as 
to produce platinum sponge or black. Roseleur has 
also given considerable attention to the electro- 
deposition of platinum; he claims to bave obtained 

„thick deposits of platinum from a solution composed 
of 10 parts of platinum converted into chloride dis- 
solved in 100 parts of distilled water. 

- If any cloudiness appeared in the solution when 
the chloride was dissolved in the water (due to over- 
heating in the last stage of evaporation), the solution 
was passed through a filter. One hundred parts of 
phosphate of ammonia (orystallized) were then dis- 
solved in 500 parte of distilled water, and the solu- 
tiun added to the platinum liquid with brisk stirring, 
when a oopious precipitate formed. To this was 
pext added a solution of phospbate of soda, consist- 
ing of phospbate of soda 500 parts, distilled water 
1,000 parts. The above mixture was boiled until 
the smell of ammonia ceased to be apparent, and the 
solution, at first alkaline, reddened blue litmus 
paper. When the yellow solution became oolorlees, 
it was ready for use; the solution is used hot, with 
an EMF. of 7 to 8 volts; Roseleur recommends it for 
depositing platinum on brass, copper and german- 
silver. As the platinum anode is not dissolved, fresh 


* From the Mectrical Review, London, 
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additions of chloride must be constantly added, The 
writer has been unable to obtain thick deposits from 
this solution; the platinum, after it has obtained a 
certain thickness has a great tendency to exfoliate. 
For a short time a process was carried on by the 
Platinum Plating Company, Limited, which was 
practically identical to the above, with the exception 


that a small addition was made of chloride of ` 


sodium; this solution gives no better results than 
Roseleur’s. Boettger's solution for depositing plati- 
num consists of the double chloride of platinum and 
ammonia dissolved in water to which a few drops of 
liquid ammonia are added. The solution is worked 
warm. 

Another solution of Boettger’s oonsists of the 
double chloride of ammonia dissolved in 8 parts of 
salammoniac, and another of the double ohloride of 
platinum and ammonia fresbly precipitated at a 
boiling temperature, dissolved in a concentrated 
solution of neutral citrate of sodium. The resulting 
liquid is a deep orange color with a feeble acid re- 
action, and should be worked cold with a ourrent 
density of about 3 amperes per square foot, and an 
EMF. at the terminals of the bath of 7.5 volts. If 
the solution contains about 13 ozs, of platinum to 
the gallon of solution, excellent bright deposits are 
obtained. . 

Gore, in his book on ‘'Electro-Metallurgy,’’ refers 
to a solution of chloride of platinum dissolved in 
one of oyanide of potassium, the proportions of 
metal being kept at about 1 oz. to the gallon; the 
bath being used warm. Jewreinoff affirms that the 
platinum anode is dissolved freely in a solution 


composed by dissolving 10 parts of metallic platinum 


which bas been converted into chloride in 10 parte of 
caustic potash in water, the yellow precipitate being 
dissolved by the addition of 20 parts of oxalio acid 
in aqueous solution with the aid of heat. To this 
solution is added 30 parts of caustic potash solution. 
The solution is strongly alkaline. Jewreinoff has 
also used another bath for the deposition of platinum 
in which he converts three parts of platinum into 
chloride and diszolves this in 300 parts of distilled 


water, to which is added 25 per cent. of sulphurio 
acid. He also recommends the use of platinum 
anodes in this bath. 


A New Electric Ship Signal. 


An interesting application of the principle of the 
rotating magnetic field to signaling apparatus, says 
the Electrician, London, is desoribed in some of our 
Continental oontemporaries. This signal system, 
due to Dr. L. Weber, is intended to replace the step- 
by-step devices now used for many purposes, but 
especially for the purpose of signaling between bridge 
or pilot-house to engine-room on ships. Similar 
dials are used at the ends of the line in these devices, 
the signal being given by moving an index lever 
over the dial at the sending station and oausing a 
corresponding movement of an index hand over the 
revolving dial. In Dr. Weber’s device the sending 
instrument consists of an endless resistance helix 
arranged in a ciroular form on the dial and wound 
on a resistance frame in the manner of a Gramme 
winding. Tbis resistance is tapped at three equi- 
distant points by three conductors which are led to 
the receiving dial. Here they are connected in the 
three-phase star fashion with three radially disposed 
magnets controlling a small two-pole armature of 
soft iron attached to an indicating band. The our- 
rent energizing this receiving instrument is furnished 
aud suitably distributed by the sending instrument 
already referred to by an index lever pivoted in the 
center of the resistance helix and furnished at its 
ends with contact pieces touching on tbe opposite 
ends of the diameter of the resistance—these contact 
pieces being terminals of an electrical source, the 
current from which is differently distributed in the 
three circuits, and therefore in the magnets of the 
receiver with every different position of the trans- 
mitter lever. 


Rapid Transit in London. 


While New York is struggling with rapid transit 
problems, in which it is hard to say whether the en- 
gineering, the financial or the political elements 
constitute the greatest obstacles to progress, Lon- 
don seems to be going ahead and providing its mil- 
lions with facilities for rapid communication on 
novel and effective principles. Having outgrown 
the old smoky and gloomy underground road, the 
British metropolis is now being rapidly provided 
with a system of lines mainly based upon the work 
of the late Mr. Greathead, the engineer and designer 
of the City & South London Railway, the first of 
the deep-level, underground electric roada, <A de- 
scription of that enterprise, which connects the 
north and south portions of London, is unnecessary. 
Its success, however, bas led to the planning of a 
number of other roads of the same general character, 
including the Central l.ondon Railway, now ap- 
proaching completion, which, starting from the 
Mansion House, will run a number of miles through 
the residential districta at the west, The Water- 
loo & City Railway is another of them, aud has just 
been completed. It leads from the Mansion House— 
that isto say, the immediate neighborhood of the 
Bank of Eogland and the London Stock Exchange 
to the Waterloo station of the London & South west- 
ern Railway, on the south side of the Thames. In 
this, as in the other tubular eleotrio roads built or 
in process of building in London, American inven- 
tiveness in the field of propulsion by electric power 
haa been freely used, and it is to be noted that in the 
case of the Waterloo road the verv cars employed 
are of American manufacture, having been built at 
one of our leading works and representing in their 
plan American rather than English ideas, 

The Waterloo road is a short line. The distance 
between its termini is only 14 miles, but it traverses 
some of the busiest and most substantially built 
portions of London. The line consists of two tubes, 
one forthe up and the other for the down line, 
which at the farthest point from the surface will be 


some sixty feet underground. It is unique in several 


features. One of them is that there is no intermedi- 


ate station between its two termini, and the other ia 
that it at no point rises to the surface, as is the case 
with ite prototype, the City & South London, or 
original '*Greathead system” line, While primarily 
designed for the benetit of the suburban and general 
traftic of the London & Southwestern Railway, the 


new line will give rapid communication between 


two crowded portions of London. The fare locally 
is to be 2 penoe, or 4 cents, and the trip will be 
made in five minutes, the trains running on five- 
minute headway, or more frequently if trattio makes 
this necessary. Altogether this interesting enter- 
prise, of which the formal opening is soon to take 
place, furnishes a number of important suggestions 
for American cities and for New York in particular, 
— Bradstreet’s, July 16. 


The Electric Telescope. 


The latest apparatus for telegraphing images to a 
distance, says the Electrical Engineer, London, is 
the idea of M. Dussand, the inventor of the micro- 
phonograph. The image is received in a camera, 
passed through a rotating shutter pierced with small 
Openings arranged in aspiral, and falls upon a sele- 
nium plate, through whioh is passed au eleotric 
current traversing the primary circuit of an induo- 
tion coil. The apertures of the shutter bring the 
light of suocessive parts of the image to the sele- 
nium, setting up ourrents in the secondary cirouit of 
the coil that vary in strength with the intensity of 
light, according to a well-known law. 

The varying currents pass to the receiving instru- 
ment, where a very sensitive telephone diaphragm 
is placed more or less in front of a fixed plate, more 
or lees weakening & beam of light that passes a shut- 
ter exactly like that of the transmitter, and moved 
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in unison with it, and is thrown upou a soreen by a 
system of lenses. The light reaching the soreen bas 
the same intensity as the corresponding part of the 
image. The result is, so the theorists say, that when 
both shutters are rotated over the entire image in a 
tenth of a second, the time visual impressions per- 
sist, and the entire image is seen on the screen. 


LEGAL NOTES. 


In tbe suit brought at Cincinnati by the Westing- 
house Electric & Manufacturing Company against 
the Triumph Electric Company for infringement of 
a patented devioe, United States District Judge Clark 
decided in favor of the Triumph Company, dismiss- 
ing the suit and putting the costs on the plaintiff. 


The Supreme Court of Missouri bas given a deci- 
sion affirming the legality of the franchise under 
which the Sutter Conduit Company built its conduits 
in St. Louis some years ago. The decision allows 
the Sutter Company to string its wires in the con- 
duits and to connect these wires with the houses 
along ite route. It compels the Board of Publio Im- 
provements to issue permits to the company. 


A preliminary injunction has been asked by the 
Thomson-Houston Electric Company in the United 
States Circuit Court restraining the Walker Com- 
pany, a New Jersey corporation, and the Union 
Railway Company of New York from making or 
asing certain electrical devices, said to have been in- 
vented by Elibu Thomson, and which are alleged to 
be infringements of patents held by the Thomson- 
Houston Company. These patents are on electrical 
commutators or switches, devices and arresters for 
electrio power, lighting oirouits, eto. The com- 
plainant charges that the Walker Company manu- 
factures and the Union Railway Company uses these 
devices in spite of repeated protests, and asks for 
damages in a suit filed. 

The right of an abutting owner to compensation 
for damage caused by the poles and wires of an eleo- 
trio railway in the street is sustained, Jaynes vs. 
Omaha Street Railroad Company, Neb., 39 L. R. A. 
751, and it is said that it is not necessary for this 
purpose that the road should be an additional bnr- 
den upon the easement, as matter of law, under a 
constitutional provision for compensation in case of 
property damaged for publio use. 

The killing of a deaf and dumb boy by an electrio 
car fitted with defeotive brakes, preventing the 
motorman from stopping it with proper readiness, 
is held, in Thompson vs. Salt Lake Rapid Transit 
Company, Utah, 40 L. R. A. 172, to make the street 
car company liable for damages even if the boy were 
negligent. 

In the suit of the city of Hoboken, N. J., against 
the Rutherford Railway Company, Judge Lippincott, 
on the 13th inst. directed the jury to find a verdict 
for the city and against the company for $23,000, 
the amount olaimed with interest. Judge Abel I. 
Smith, on behalf of the company, took a number of 
exceptions and gave notice of appeal to tbe Supreme 
Court. Thesuit was brought to compel the payment 
of $20,000 which the company agreed to give for a 
franchise to run its cars in oertain streets in Hobo- 
ken, but had failed to pay. 

The Supreme Court has reversed the decision of 
the local court which fined Alex. Dow, manager of 
the Edison Illuminating Company at Detroit, $5 for 
refusing a factory inspector access to the machinery 
department of the establishment, and ordered a new 
trial. The testimony showed that while the inspeo- 
tor was refused permission to enter the engine room 


by a certain door, he was told that he might enter 
by another door. The court says it was the duty of 
the factory inspector to observe reasonable regula- 
tions. 


Help to fight the Electrical Trust by subscribing 
for ELECTRICITY. 
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Fire and Police Telegraph Convention. 


Extensive preparations for the Annual Convention 
of the Association of Chiefs and Superintendents of 
Fire and Police Telegraph and Municipal Telegraph 
Systems, which is to take place in Elmira, N. Y., on 
August 9 and 10, have been made by Will Y. Ellett. 
the president of the organization. Mr. Ellett is in 
charge of the municipal telegraph and telephone 
system of Elmira. Mr. Ellett says that the people 
of Elmira will hospitably entertain the visitors. 
The wish has been expressed that the superintend- 
ents and chiefs bring their wives, and while the 
Convention is in session the women will be cared 
for. 


The Ohio Electric Light Association. 


The annual convention of the Ohio Eleotric Light 
Aasociation will be held in Sandusky Thuraday and 
Friday, August 18 and 19. About 200, including 
delegates and their families, are expected. On Sat 
urday, the 20th, the Warren Electrio Company and 
the Sandusky Gas & Eleotrio Light Company will 
unite in entertaining the visitors. A boat ride to 
the islands will probably be arranged for. The West 
House will be made the headquarters of the con- 
vention. 


e Steam.” 


The Babcock & Wilcox Company, New York, have 
just issued the thirtieth edition of their book 
"Steam." This book has been for years one of the 
standard works on water-tube steam boilers and on 
boiler practice generally. The present edition oon- 
tains much new matter. It is beautifully printed 
and illustrated and substantially bound, and is sent 
free to anyone in any way interested in the geneia- 
tion of steam. ; 


THE NEWS. 


What is Going On in the Electrical World. 


STREET RAILWAYS. 


Berrien Spring, Mich.—The council has granted a 
franchise giving the proposed electric road trom South 
Bend to Benton Harbor right of way through the corpo- 
ration. 


Bennington, Vt.—The work of laying the rails over 
the five mile connection between North Bennington, 
Vt., and Walloomsac, N. Y., on the Bennington and 
Hoosick Valley Electric Railroad was completed a few 
days ago. This village and Hoosick Falls are now 
united by a well equipped road about 16 miles in length, 
and Bennington is given another outlet to the Fitch- 
burg Railroad. 


Biddeford, Me.—Col. Charles H. Prescott has pur- 
chased a controlling interest in the Biddeford & Saco 
Street Railway and will improve the line. 


Birmingham, Ala.—The Birmingham Traction Co. has 
begun operating its Gate City line with electricity ; it 
was formerly a steam dummy line, and was considered 
something of a nuisance, bat has been transformed into 
one of the best electric lines in the South. 


Buffalo, N. Y.—The ''Times" says: The proposed 
Buffalo, Hamburg & Aurora Electric Railway will be 
built. U. L. Upson, secretary and general manager of 
the company, has returned from New York City, where 
he went in company with President Walter Phelps and 
Vice-President Adam Benzing to talk over the matter 
with the stockholders of the road. 'The contract for 
the construction of the entire line will probably be 
signed in a few days." 


Cleveland, O.— A fire at the Wilson avenue car houses 
of the Cleveland Electric Railway Company on the llth 
destroyed the building and damaged a number of cars. 
The total loss was not more than $11,000. 


Denver, Col.—The Colfax Electric Railway Company 
has been granted a franchise by which it secures right 
of way to Montclair. 


Doylestown, Pa.—The Newtown Electric Railway 
Company has filed notification of its purpose to extend 
its line to Doylestown. The directors of the company 
are Thomas P. Chambers, Edward H. Buckman. George 
C. Worstall, Thaddeus S. Kenderdine, William T. 
Wright, George C. Blackfan, Ashbel W. Watson and 
Alexander Chainbers. 


Elizabeth, N. J.—The Union County board of free- 
holders have ascertained the cost of widening Westfield 
avenue from this city to Plainfield, which according to 
the engineers’ estimates will amount to nearly $300,000. 
Bids for the trolley franchise or right of way over the 


new road will be advertised for and the freeholders 

hope to get at least half of the cost of the improvement 
from the sale of the franchise. Ex-Congressman John 
Kean has already made an offer of $100,000 for the right 
0 ron cars over the road, the length of which is twelve 
miles. 


Franklin, Mass.—The Milford, Franklin, Woonsocket 
& Attleboro Street Railway Company was organized 
here recently with Hon. Joseph G. Ray as president and 
Edgar K. Ray as treasurer. There is probability that 
construction may begin the coming fall. The intention 
is to build from the State line to Unionville, Franklin 
and the Attleboros ; and also to run from Central street 
in Milford to North Bellingham, on the 8outh and west 
side of Bear hill to Unionville from North Bellingham, 
where connections will be made with main line. 


Hudson, N. Y.—The Hudson Street Railway Com- 
pany intends to extend its line to Claverack and Phil- 
mont and at the latter place connect the county seat 
with the Harlem Railroad. Itis understood that a New 
York syndicate has purchased the road as part of an 
electrical scheme of large proportions. The projectors 
of the enterprise intend to harness the wateríalls of 
Jansen Kill and by means of immense generators pro- 
duce electricity for the operation of the railway, for 
manufacturing and other purposes. It is expected that 
from 2,500 to 3,000 horse power can be developed. The 
company is already incorporated under the laws of the 
State of New York as the Jansen Kill Power Company. 


Lockport, N. Y.—The Lockport & Buffalo Electric 
Railway Company has been granted permission to lay 
a set of connecting tracks on West Avenue and Transit 
street between those formerly known as the Erie line 
and local street electric road and operate thereon. The 
company will have to take up the bond of the former 
Lock City electric road. 'The franchise granted is for 
forty-seven years, it being the remainder of the one 
granted the Lock City. 


Plainfield, N. J.—The work on the extensions of the 
Brunswick Traction Company between Dunellen and 
Round Brook are being pushed rapidly with large gangs 
of workmen, and it is expected that the road between 
those two places will he in operation by August 1. Al- 
ready the line between Bound Brook and Somerville is 
in operation. When the tracksare laid through Dunel- 
len they will connect with the line of the Plainfield 
Street Railway Company, which will give Plainfield 
trolley connections with New Market, Lincoln, Bound 
Brook, Finderne, Somerville, Raritan, New Brunswick, 
Franklin Park and Metuchen. 


Redlands, Cal.—Ex-postmaster J. H. Boyd of San 
Bernardino is planning to build an electric railway from 
that city to Redlands utilizing the abandoned street 
railway line on D street in San Bernardino. 


Rockford, I11.—4A deal has been closed for the cone 
solidation of the City Railway and Rockford Traction 
companies, to be managed under the name of the Rock- 
ford Light & Power Company. John Farson of Chicago 
owned the Traction plant. 


Sandusky, O.—Judge Bentley of Cleveland, represent- 
ing the Cleveland & Norwalk syndicate that proposes 
to buy all the electric railway property in Sandusky 
and to build a road from here to Lorain to connect with 
one from there to Cleveland, purchased at public sale 
here on the 9th inst. the plant of the Sandusky electric 
street railway and is negotiating for the purchase of 
the other local line, known as the People's. The price 
paid for the Sandusky company's plant was $60,024, 
which was two-thirds of its appraised value. 


Saratoga, N. Y.—The steam railroad which was oper- 
ated to the summit of Mount McGregor has been aban- 
doned, and the Saratoga Electric Company proposes to 
build an electric line over the same route, about nine 
miles, and over a rough but picturesque country. The 
trolley line now operated between this city and Saratoga 
Lake and to the Geysers issaid tobe paying so well 
that the company intends soon to build & road to Lake 
George, a distance of thirty-three miles. 


San Francisco, Cal.—The San Francisco & San Matco 
Electric Railway Company. the Market Street Railway 
Company and Oscar T. Weber and associates having 
filed applications for street railway franchises in the 
city and suburbs of San Francisco, the board of super- 
visors advertise a sale of the respective franchises on 
August 8. 


Springfield, O.—It is rumored that & project is on foot 
to build an electric car line from this city to Yellow 
Springs, and that Eastern capitalists are considering the 
matter. There was a similar plan agitated several 
years ago by other parties, but the scheme fell through 


St. Paul, Minn.—It is expected that the new Selb) 
avenue electric line will be in operation by the Ist of 
August. The work of construction at the hill, including 
the placing of the new safety device, has been a difficult 
task. 'The cost per mile of laying the electric tracks 
and doing the work incident thoreto is estimated at 
between $25,000 and $30,000. 


Washington, D. C.—The ''Star" says it is not likely 
the Belt railroad will be offered for sale before the Ist of 
October next. No order of the court directing the sale 
has as yet been made. It is thought, however, as the 
transfer of this property, in view of the law lately en- 
acted requiring the equipping of the road with the 
underground electric aystem within one year from the 
ratification by the court of its purchase, involves the 
outlay of considerable money, it will be necessary to 
fix such a time for the sale of the road as will enable 
prospective purchasers to make the necessary financial 
arrangements.“ 
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LIGHTING PLANTS. 


Albion, N. Y.—The new local electric light company 
has a capital stock of $50,000. The directors are Frank 
A. Dudley, Wallace C. Johnson, a Niagara Falls engi- 
neer, Sanford T. Church and Albert Culver of this city. 
The tifty lights required will not be burning until Octo- 
ber Ist, when the Waterport plant will be in operation. 
A dam 18 feet high is to be built and power will be sup- 
plied by 200 horse-power turbine.wheels. Two 50-light 
arc dynamos and two 1,500 light incandescent dynamos 
will be put in. Until the time mentioned about 25 
lights, furnished from steam power, will be in opera- 
tion. 


Beloit, Wis.—The Beloit Electric Light & Power Com- 
pany has closed a deal whereby it becomes the owner of 
the Rock River Paper Company’s plant, and will con- 
vert it into a first-class electric light and power plant. 
It is the intention of the company to give Beloit one of 
the most complete light and power plants in the North- 
west. 


Cincinnati.—The loss by the fire at the Edison Elec- 
tric Light Company's power station here on the 8th inst. 
is much less than the first estimate. The value of the 
building destroyed was about $5,000 and the loss to the 
machinery and other contenta was between $15,000 and 


$20,000. 


East Weymouth, Mass.—John R. Graham and a num- 
ber of other men have bought the plant and franchise 
of the Weymouth Electric Light Company in this 
place. 


Fargo, N. D.—The council has passed the ordinance 
ting an electric light franchise to Gen. Hughes of 
ismarck over the mayor's veto. 


Fostoria, O.— The directors of the Fostoria Light & 
Power Company, having received an ofler for the pur- 
chase of their plant from a Philadelphia company rep- 
resented by S. R. Bullock of that city, will submit the 
matter to the stockholders at an early date. 


Grand Rapids, Mich. — Mayor Perry has vetoed the 
municipal lighting plant contracts and new bids will be 
advertised for. 


Lansdale, Pa.—A Jot has been purchased by the town 
and $20,000 appropriated for the erection of an electric 
plant for street and commercial lighting. 


Mercur, Utah.—The transforming station of the 
Camp Floyd Electric Light Company was struck by 
lightning recently and was totally destroyed by the 
resulting fire. 


Redlands, Cal.—A transaction is under consideration 
whereby the San Bernardino Electric Company will 
come under the control of the Redlands Electric Light 
& Power Company. This will give the Redlands Elec- 
tric Light & Power and the Southern California Com- 
pany control of all lighting between Redlands and Los 
Angeles. 


Scranton, Pa.—A movement is on foot by Scranton 
. and Wilkesbarre capitalists to purchase all the electric 
light companies between Pittston and Nanticoke. 
There is every indication that the etfort will be success- 
ful and that the deal will be consummated at an early 
date. There are between Pittston and Nanticoke fif- 
teen companies, and it is asserted that all of these have 
been approached and terms for sale agreed upon in the 
majority of cases. 


Somersworth, Mass.—From present indications it is 
safe to state that the movement in this city to establish 
a municipal electric lighting plant will ultimately be 
defeated. Many arguments for and against the project 
aredaily heard, butthe scheme is rapidly losing ground. 
The city councils were recently informed on the best 
possible authority that to establish and maintain a mu- 
nicipal plant it would cost the city annually $47.50 per 
lamp. Fhe city is now paying $50, and it is understood 
in the near future this figure will be reduced. 


Washington, D. C.—Proposals will be received by the 
District Commissioners until 12 o'clock, July 30, for 
lighting the public streets, avenues, alleys and roads in 
the District of Columbia during the year ending June 
30, TE99, with gas, naphtha, incandescent and electric arc 
lamps. Specifications and blank forms of proposals 
may be obtained at the office of the commissioners in 
Washington. 


Wooster, O.—The Wooster City Lighting Company 
having declined to concede the reductions asked for by 
the lighting committee, there is talk of the city putting 
in its own electric lighting apparatus. The lighting 
company claims that after large investment and years 
of hard work they are just getting the plant where it is 
on & paying basis, and that the town is not large 
euouzh And the number of lights required too small 
to warrant further concessions. The company has a 
perpetual franchise on the commercial lighting. 


MANUFACTURING, ETC. 


Ampere, N. J.—A large addition is being built to the 
Crocker-Wheeler Electric Company's plant in this 
place. The structure will be of brick and is to cost 
about $9,000. 


Baltimore, Md.—David R. Walker, chief of the Bu- 
rean of Electricity of Philadelphia, has been consulted 
on the question of municipal subways. He saysthat 
they have demonstrated tothe electrical companies in 
Philadelphia that the underground system was more 
economical than the overhead system. He thinks that 
Baltimore can make a start on the subway system with 
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$1,000,000, and that the system can be built and 
operated so as to pay for itself, give revenue tothecity 
aud not be burdensome to the companies renting 
space. 


Detroit, Mich.—The Western Electric Company of 
Chicago, preparatory to opening a branch establishment 
in this city, has filed articles of incorporation with the 
5 of State, placing its capital stock at 91, 000, - 


Kingston, Jam. — The new tariff of Jamaica places 
electrical apparatus and appliances of all kinds for gen- 
erating, storing, conducting, measuring and converting 
into power, light, etc., on the free list. 


Louisville, Ky.—The stock of James Clark, Jr., & 
Co., dealers in electrical supplies, was almost totally 
ruined on the 12th inst. by the burning of the building 
in which the firm was located. Mr. Clark estimates his 
loss at $20,000; insurance $17,000. 


Milford, Conn.—Work has been resumed at the 
works of the National Electrical Manufacturing Com- 
pany. A number of good sized orders aro said to have 
been received. 


New York.—The Babcock & Wilcox Company will be 
awarded a contract from the Electric Lighting Commit- 
tee of Edinburgh, Scot., for steam and exhaust pipe. 
The vaiue of the contract is said to be $13,130. Every- 
thing else required by the committee will be purchased 
in Scotland or England. 


Pittsfield, Mass.—The delicate machinery in the lab- 
oratory of William Stanley, Jr., was somewhat damaged 
by a fire that occurred a few days ago in the block in 
which the laboratory is located. The extent ot the 
damage could not be fully ascertained as Mr. Stanley 
was ill at his home and could give no estimate. 


Roselle, N. J.—The New Orange Company has 
broken ground here for a large factory for the Oxley 
& Enos Company of New York, manufacturers of elec- 
trical fittings. 


Washington, D. C.—The Bureau of American Repub- 
lies has been informed that Mr. James G. Kelley 
has applied to the municipality of Buenos Ayres fora 
concession to construct two underground electric rail- 
ways in that city. The roads are to be ready for use 
within three years after the granting of the concession. 
Six per cent. of the total receipts are to accrue to the 
municipality. Both lines, with the entire plant and 
all rolling stock, shall become the absolute property of 
the municipality, free of any claim or compensation, at 
the expiration of 99 years. 


TRANSMISSION PLANTS. 


Canal Dover, O.—ILeiser & Bowers, well known 
millers, have decided to build an electric light and 
power plant on a large scale. The plant will be erected 
on the site of their recently burned flouring mill on the 
Tuscarawas River and the water power there will be 
used to generate electricity. It is proposed to wire the 
electricity and furnish power to all parts of the county, 
and if subscribers in sufficient number can be secured 
the cost of light and power will be reduced to the mini- 
mum, and the promoters say this will be scarcely one- 
half the figures now charged. 


Seattle, Wash.—Work is progressing on the Snow- 
qualmie Falls electric power system, but the delay in 
getting a franchise from the city of Seattle is causing 
the company some uneasiness, and they are withhold- 
ing all orders for machinery until they are assured of 
the council's favorable action. 


COMPANY MATTERS. 


Hartford, Conn.—The Dryant Electric Company has 
increased its capital stock from $75,000 to $100,000. 


Lynchburg, Va.—A meeting of capitalists of New 
York and other places who are interested in the prop- 
erty recently purchased from the Lynchburg Electric 
Company, including a street railroad, will be held here 
on July 26th for the purpose of organizing and electing 
oflicers of a new corporation to be known as the Lynch- 
burg Electric and Light Company. 


NOTES FROM A CORRESPONDENT. 


Albany, N. Y.—The survey of the Albany, Helder- 
berg and Schoharie proposed electric road has been 
completed by the engineer corps under Chief Engineer 
H. H. Schermerhorn. Everything is being arranged so 
that as soon as the right of way is secured the Albany 
Construction Company, to whom has been awarded the 
contract to build the road, may be able to begin work. 


Troy, N. Y.—The E. G. Bernard Company has closed 
& contract for electric motive power for the Washington 
Navy Yard. 


Lansingburgh, N. Y.—The directors of the Beacon 
Electric Company have declared & «quarterly dividend 
of one and one-half per cent. 'The proposed plan of 
extending the plant was left toa committee with power. 
The day service will be in operation as soon as tho dy- 
namos can be placed. 


Schenectady, N. Y.—The General Electric Company 
will make this week the first shipment of the machin- 
ery to fulfill its contract with a railroad company in 
London, Eng. This installation is to be doneby the 
employees of the company's English office. The loco- 
motives to be used are similar to those used on the Bal- 
timore & Ohio Railroad in the tunnel at Baltimore. 
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Robert T. Lee of Newport, R. T., has been choson to 
fill the vacancy caused by the resignation of Mr. Town- 
send as superintendent of the Woronoco Street Railway 
Company. Mr. Townsend goes to Meriden, Conn. 


Ernest Grauer, the electrician who miraculously 
escaped death in the explosion of the Pompton powder 
mills, is slowly recovering from the effects of the shock 
at his home in Brooklyn, N. Y. Grauer had been em- 
ployed about the Pompton works otf and on during 
the summer. He attended to the electric lighting 

lant and had been making some repairs to the wires 
just before the explosion occurred. The force of the 
latter hurled him against the wall of the factory office 
and thence back again under a table in the middle of 
the room, but beyond a few scratches and some severe 
bruises he was unharmed. 


Edward Lauterbach, A. J. Dittenhoefer and Herbert 
R. Limburger, of New York, have issued a statement 
in defence of the character of Dr. Cornelius Herz, who 
died in Bournemouth, England, recently. It says Dr. 
Herz wasa citizen of the United States, and though 
accused by the French Government of complicity in the 
Panama Canal scandal, was never connected with the 
Panama Company, financially or otherwise. The charge 
of extortion practised upon Baron Reinach before his 
death is alleged to have been trumped up against Dr. 
Herz in order to procure his extradition to France, and 
ofticial documents are quoted to show that the charge 
was dismissed by Sir John Bridge, an English magis- 
trate. 


Electric fans have probably come to stay," remarked 
an electrician to a Washington ‘'Star’’ reporter, and 
though they are decidedly pleasant to many during 
stutly and very warm weather, there are some things 
about them that are not thoroughly enjoyable as far as 
after effects are concerned. My experience is that per- 
sons should not sit for any long time in the direct 
draught of them, especially if they are sensitive to 
draughts. It may not always feel so, but the fan is just 
as cooling if the wind produced by it does not strike 
you directly. Better have it strike you from either side, 
however, than full in the face or back, and especially 
avoid having it play on tbe back of your neck. People 
who are sutlering from neuralgia have found this out 
for themselves. There is a peculiarity about electric 
fans, and that is that persons sitting so the wind plays 
on them directly in nine cases out of ten will havea 
slight attack of sneezing the moment they go out in 
the open air. If the circulation is above the head it 1s 
better than if it is on the level of your head.“ 


The Detroit Free Press gives the following as a 
lesson in electricity“: There was a small boy on 
Ledyard street Saturday that learned something about 
electricity in a very short time. A youngster just at 
the ‘cute’ age sat on a horse-block sprinkling the street 
and every now and then seeing how near he could throw 
a stream of water to occupants of passing carriages 
without hitting them. He sat with the hose under him: 
and as an electric car approached he bethought himself 
of an idea. He waited until thecar was almostin front 
of him and then turned the stream into the motor. 
The etfect was pleasing to those who had been watching 
him. The instant the water struck the exposed portion 
of the motor the boy rose nearly a foot in the air. He 
let out an ear splitting yell, and dropping the hose, 
started as fast as his legs could carry him up the street. 
In that short space of time he had learned that water is 
an excellent electrical conductor, that electricity will 
follow a stream of water back to the hose, and that if 
anyone has hold of a brass nozzle he will get a shock." 


RECENT COMPANY ELECTIONS. 


Orange & Passaic Valicy Railway Company, Orange, 
N. J.—President, Charles A. Sterling; vice-president, 
William Scheerer; secretary and treasurer, John H. Ely. 


Cumberland Electric Railway Company, Cumberland, 
Md.—President, George L. Wellington; vice-president, 
Lloyd Lowndes; secretary and treasurer, J. H. Holz«her ; 
directors: the otlicers and James A. McHenry and W. M. 
Koberts, Jr. 


Metropolitan Ratlway Company, Washington, D. C.— 
President, Robert D. Weaver; vice-president, A. B. Grun- 
well. These and Nathaniel Wilson, W. B. Gurley, S. T. 
Brown, John Cammack, John Joy Edson and W. J. Spence 
comprise the new board of directors. 


. COMMERCIAL PARAGRAPHS. 


The Electric Appliance Company, Chicago, have just 
issued a very neat circular of Electrical House Goods 
Specialties for which they are the general Western agents, 
giving particular attention to the Noxall Annunciator, 
showing in detail the construction and operation of the 
machine, etc. The Electric Appliance Company will be 
pleased to send a copy of this special circular and price 
listto any of the trade who have not received the same. 


The General Electric Company owed on July 
1, 1898, $1,488,200 acoumulated dividends on its pre- 
ferred stock. These dividends have not been paid 
since July, 1898. The rate of interest is 7 per 
cent. per annum. Neither have any dividends been 
paid on its common stook since August, 1898. 
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INCORPORATIONS. 


The Framingham, Southboro & Marlboro Street Railway 
Company, Framingham, Mass.—to construct and operate 
a street railway nine miles inlength. Capital stock, $120,- 
000. Directors: S. H. Howe, F. D. Newton, C. B. Sawin, 
r "s Entwistle, W. B. Ferguson, C. E. Barnes and G. A. 

utman. 


The Colby Electric Manufacturing Company, Chicago, 
has certitied to a change of name to the Chicago Non-Ke- 
fillable Bottle Stopper Company. 


The Ballard Electric Company, Chicago, has certified to 
a change of name to the Wells-Goodhue Company. 


The Standard Electric Repair & Construction Company, 
Cleveland, O.—to manufacture and repair electrical ap- 
paratus, appliances, etc. Capital stock, $1,000. Incorpora- 
tors: Lewis Sands, William J. Bowen, James O. Jones, C. 
A. Bejock and F. B. Skeels. 


The Dayton & Germantown Traction Oompany, Dayton, 
O. to do a general passenger, freight, mail and express 
‘business between Dayton and Georgetown. Capital 
stock, $10,000. Incorporators: Fred Shoap, Isaac Bassett, 
Noah Caler, P. T. Meredith and Theodore C. Lende ey. 


The Vigo Light & Power Company, Terre Haute, Ind.— 
to generate and manufacture electric light, heat and 
power. Capital stock, $50,000. Incorporators: William 
R. McKeen, Herman Hullman, James R., Andrew H. and 
James A. Crawford. 


The East St. Louis & Collinsville Electric Railway Com- 
pany, East St Louis—to build and operate an electrical 
railroad from East St. Louis to Collinsville. Capital 
stock, $2,500. Incorporators: William Ortgier, T. T. 
Ramey and W, E. Hadley. l 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED JULY 12, 1898. 


SLEOCTEIO RAILWAYS AND RAILWAY APPLIANCES. 


607,065. Trolley for Third Rails. Lowell E. Maxham, 
Boston, Mass. Filed Sept. 1, 1897. 

607,191. Trolley. William H. Russell, Chicago, Ill. Filed 
May 21, 1897. 

Electric Railway. Willlam W. Doty, New York, 

James A. Macknight, Mount Vernon, and Charles 
Grauten, New York, assignors, by mesne assignments, 
to W. W. Doty & Co. and William Reinhart, New York 
City. Filed Jan. 25, 1897. Renewed Dec. 24, 1897. 

607,847. Trolley for Electric Railways. Henry Van Hoe- 
venbergh, New York City. Filed Aug. 81, 187. 


607,115. Oar-Fender. William H. Martin, Los Angeles, 
Cal. Filed March 31, 1897. 


ELECTRICAL MACHINERY AND APPARATUS. 


607,086. Electric Controlling Apparatus for Switch-Valves. 
Elmo G. Harris, Rolla, Mo. Filed Sept. 25, 1597. 

607,121. Automatic Cut-Out for Secondary Batteries. 
Walter L. Negbaur, Brookline, Mass. Filed Feb. 19, 


1897. 

607,125. Method of and Apparatus for Generating Elec- 
tricity. Walter L. Negbaur, Brookline, and Joseph J. 
Feely, Walpole, Mass. Filed June 17, 1897, 

607,176. Electric Break for Induction-Coils. Thomas B. 
Kinraide, Boston, Mass File. Feb. 26, 1897. 

607,177. Electric Break and Induction Apparatus. Thomas 
B. Kinraide, Boston, Mass. Filed July 26, 1897. 

607,155. Electric Meter. William D. Marks, Philadelphia, 
Pa., assignor to the American Electric Meter Oom- 
pany, same place. Filed Nov. 4, 1897. 

607,243. X-Ray Apparatus. Henry Green, Hartford, Conn. 
Filed Sept. 30, 1596. 

607,247. Electric Motor. Warren 8. Johoson and Henry 
Winkenwerder, Milwaukee, Wis., assignors to the 
Johnson Electric Service Company, same place. Filed 
Nov. 9, 1896. Renewed June 1, 1898. 

607,250. Electric Out-Out, Harry A. Lewis, Norristown, 
Pa., assignor of three-fifths to John T. Dyer, same 
place. Filed July 14, 1597. 


607,251. Fuse-Holder, Circuit-Breaker and Lightning-Ar- 
re«ter. Harry A. Lewis, Norristown, Pa., assignor of 


three-fifths to John T, Dyer, same place, Filed July 
11, 1897. 

607,311. Electric-Current Controller. Ernest E. Werner, 
Philadelphia, Pa., assignor, by mesne assignments, to 
S. Eldred Gilbert and Samuel I. Shute, same place. 
Filed Feb. 23, 1897. 


TELEPHONE AND TELEGRAPH APPARATUS. 


607,39. Telegraph. Leo W. Hildburgh, New York City. 
Filed June 2, 1597. i 


MISCELLANEOUS. 


607,018. Underground Electric Condult. Oon” 
nelly, Ohicago, 11l. Filed Nov. 12, 1897, 

607,007. Apparatus for Manufacturing Ozone. Emile An- 
dreoll, London, England. Filed Oct. 15, 1897. 

607,070. Electric Cable for Driving Conveyances. Addison 
Norman, Toronto, Canada, assignor of one-fourth to 
William McCabe, same place. Filed April 19, 1897. 

607,078. Klectrode- Plate for Electric Accumulators. Paul 
F. Ribte, Berlin, Germany. Filed Jan. 25, 1898. 

607,003. Electrically. Heated Roll. Fred P. Snow, Lynn, 
Mass. Filed May 3, 1897. 

607,302. Electric Locomotion. Harry Van Hoevenbergh, 
New York City, assignor to Noah C. Rogers, same 
place. Filed Nov. 20, 1896. 

607,815. Insulator. Charlee L. Wingard, Walla Walla, 
Wash., assignor of one-half to Luella Hulme Wingard, 
same place. Filed April 18, 1595. 

607,343. Switchboard and Alarm Mechanism, ‘John P. 
Conway, New York City. Filed May 5,1897. 

607,107. Alarm System. Clyde Coleman, Chicago, III., 
assigner, by mesne assignments, of two-thirds to 
George P. Jones, same place. Filed Oct. 18, 1897. 


RE-ISSUE, 


11,678. Electric Signalin Mechanism. Lewis G. Rowaad, 
Camden. N. J. Filed Dec. 15, 1807. Original No, 593,- 
692, dated Nov. 16, 1897. 


DESIGN. 


29.016. Klectric-Light Sign. Mortimer Norden, New York 
: City, assignor to Joseph Norden, same place. Filed 
May 16, 1898. 


Thomas 


. change stations under its control. 


TELEPHONE AND TELEGRAPH. 


The hearing in the suit of the Western Electric Company 
of Chicago, to restrain the Detroit Telephone Company 
from using certain devices which, it 1s claimed, infringe 
the patents held by it ard the Bell Telephone Company, 
was resumed before Judge Swan at Detroit on the 18th. 
The“ busy device, by which the telephone girl is enabled 
to tell whether a line isin use or not, isthe only patent 
under discussion. It was argued by the defence that it 
would be an jujustice to grant the temporary injunction, 
especially as some of the patents expire in six months and 
numerous electrical experts had testified that there was no 
infringement. It was also urged that in view of the ex- 
tensive use of the new telephones in Detroit and elsewhere 
any interference with their operation would be a hardship 
tothe people that the facts in the case would not warrant. 


Contracts are being made by the Bell Telephone Company 
of Missouri with St. Louis druggists for the placing of au- 


‘tomatic telephones in their places of business. The sub- 
'scriber agrees to collect tolls to pay to the company, and 


in full of compensation the company agrees to pay the sub- 
seriber a commission of 10 per ceut. on all receipts for mes- 
sages sent from each station to some other station in the 
cities of St. Louis or East St. Louls, connected with an 
exchange of the company, and also on long distance mes. 
sages. The company will attach to each phone a coin- 
receiving device for messsges, thesame as are now in op- 
eration in other cities. It is stated tbat the machines in 
question have been shipped to St. Louis, and will bein 
operation not later than August 15. 


Notice of the signing of a contract by the Executive 
Council of the Hawaiian Government granting the right 
to lay a cable between Hawaii, the United States, Japan 
and China to the Pacific Cable Company of New York, was 
received at the office of the company in New York last 
Thursday. This news, according to the Herald, was con- 


' tained in a despatch from W.G. Irwin, Honolulu, for- 


warded by wire from Victoria, B. C., which said that the 
contract was signed on July 2, and that it grants exclusive 
cable rights between Hawaii, Japan and the necessary 
islands in the Pacific Ocean for twenty years. The di- 
rectors of the Pacific Cable Company are James Scrymser, 
Edmund L. Baylis, Admiral John Erwin, J. Pierpont 
Morgan and J. Kennedy Tod. Mr. Scrymser is ite presl- 
dent and Mr. Baylis its vice-president. Its capital is $10,- 
000,000, and it was incorporated under the lawa of New 
York. 


The Philadelphia councils have finally passed the ordi- 
nance granting perinission to the Drawbaugh Telephone 
Company to establish a service in that city in opposition 
to the Bell Telephone Company'sbusiness. The first ap- 
plication for the privileges granted was made as far back 
as 1551, but was so loaded down with conditions that suc- 
cessful competition against the Bell service would have 
been impossible, The new company is also considerably 
restricted. It must pay the city 3 per cent. of its gross 
receipta, give a bond more than twice as large as the Bell 
Company, and charge a maximum of $75 per annum to 
subscribers. The Bell Company now charges what it likes, 
and the cost is at present $120 per annum. 


The lowa Telephone Company has threatened the city 
of Des Moines with a lawsuit to test the right of the city to 
prevent its use of the streets, alleys etc., for the erection 
of poles and wires required In its operations. The council 
in passing the ordinance depriving the company of these 
privileges took the ground that the company had no 
franchise and was therefore an interloper. The telephone 


company takes the position that the city has been tardy 


in finding this out, has permitted the company to prose- 
cute the work of bullding and operating an exchange, and 
that as a result it has a vested right of which it cannot be 


. deprived. 


Bonds of the Cumberland Telephone & Telegraph Com- 
pany are being offered in Boston by Parkinson & Burr. 
The company is capitalized for $3,000,000 stock (82, 875.000 
outstanding) and hasa bonded indebtedness of $1,000,000 
In March last the company absorbed the Great Southern 
Telephone Company, and is stated to have now 16,000 ex- 
It operates through the 
southern portions of Indiana and Illinois, the western 
portions of Kentucky and Tennessee and the entire States 
of Mississippi and Louisiana, Itis a Bell licensee com- 


pany. 
The St. Paul board of aldermen has passed a resolution 
naming the streets that can be used by the Mississippi 


. Valley Telephone Company. There was some doubt as to 


whether the company had not forfeited its franchise by its 


. tardiness, but on being assured that it had really begun 


work the aldermen passed the resolution referred to by a 
unanimous vofe. 


A press dispatch from Des Moines states that a move- 
ment is on foot for the consolidation of all independent 


telephone toll lines in Iowa under one management and 
the merging of the several companies into one big organi- 
zation. Propositions for the proposed consolidation have 
been forwarded to the management of a number of lines, 
with every indication that they will be accepted, and that 
a meeting to outline the plan of consolidation will be 
called in Des Moines at an early date. The nucleus will 
probably be the Central Telephone Company of Des 
Moines. 


We learn from a Boon ville dispatch in the Utica Observer 
that arrangements are about completed whereby the Boon- 
ville Telephone Company, which obtained atwenty year 
franchise, gives upall its right, title and interest to the 
Central New York Telephone Company, which has done 
some wiring and expects soon to have an exchange in 
operation. The consideration is not known, but it is re- 
ported that the Central Company takes the pole and tele- 
phone apparatus which the Boonville Company had pur- 


chased with the ideaof starting an excbange. 


A new telephone combination has been formed at Green - 


ville, 8. C. George A. Browning, president of the Green 


ville Home Telephone Company, and his associates have 
organized the Piedmont Telephone & Telegraph Company. 
The new company will have exchanges at Anderson, Ab- 
beville, Greenwood, Laurens, Alston, Newberry, Gaffney 
and Spartanburg and intermediate points. "These ex- 
changes will be connected with metallic circuit and long 
distance 'phones. 


The Mamaroneck, N. Y., trustees have received an ap- 
plication from George W. Sutton, of New Rochelle, to 
establish a local telephone company. Telephones are to 
be rented for $36 a year, or $3 a month, and the village is 
to have the free use of two instruments and the poles for 
a fire-alarm system. The application was referred to the 
corporation counsel. 


The city council of Lexington, Ky., has passed a resolu- 
tion authorizing the Mayor to enter into & contract with 
the East Tennessee Telephone Company forthe grant of & 
telephone franchise for twenty-five years at an annual 
rental of $1,200. The Standard Telephone Company was 
the only competing applicant for the franchise, offering 
a number of free phones to the city and an annual pay- 
ment of $500. 


J. A. Helvin, the promoter of the proposed underground 
telephone system at Chattanooga., Tenn., who is recover- 
ing from a critical illness, is expected at Chattanooga this 
week. He issaid to be sanguine of the success of his tele- 


. phone enterprise, for which, it will be remembered, he 


secured a franchise a few weeks ago. 


The American Telephone & Telegraph Company has 
moved its division headquarters from Cincinnati to St. 
Louis, and this is considered as an indication that St. Louis, 
which was formerly only a station in tbe district, handled 
from Chicago, is to become a telephone center. 


The police and fire department wires at Syracuse, N. Y., 
will be placed in the Central New York Telegrapb & Tele- 
phone Company's subways. Thecompany bas reserved a 
duct in its subways for the free use of the city. 


The Mutual Telephone Company of Des Moines has de- 
termined to put in a new switchboard to accommodate 
1,500 patrons. Its present board is only fitted for 800, and 
the business demands increased capacity. 


It is stated thatthe large demand for insulated wire for 
Government uses bas delayed the work of the Kinloch 


ö Telephone Company at St. Louis, and will prevent the l 


opening of the lines at the time expected, August 1. 


A telephone exchange is being erected at Eatonton, Ga., 
by E. H. Davis, the city superintendent of waterworks, 
who will be the manager. Connections with the larger 
cities of the State will be nade as soon as the exchange is 
on asolid working basis. 


The Crescent City Telephone Company has made a 
proposition to the council of Evansville, Ind., to putina 
first-class telephone exchange in tbat city if granted a 
franchise. 


TLe Red Wing Telephone Company, composed of H. L. 
Sumptur and Irving Todd, Jr., of Hastings, has been 
granted a telephone franchise by the elty council of Red 
Wing, Minn. 


Tishomingo, I. T., is now connected with the outside 
world by telephone, the line from Ardmore having been. 
completed and a phone put in at the Ohickasaw capital. 


A telephone cable bas been laid between Block Island 
and Narragansett Pier. l 
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ELECTRICAL SECURITIES. 


. The subjoined quotations of Electrical Securities dealt in at the leading commercial centers are compiled from special reporte received by Fxecrarcrry from a` variety of sources. 
The utmost care is cxercised in their collection and preparation, and every effort is made to secure accurate and reliable information. «The management of this journal will esteem it 
a favor to have brought to their attention any inaccuracies readers may discover in these columns. 


Abbreviations : crt. indh., certificate of indebtedness: coll., collateral; cons, consolidated: const., construction; conv., convertible; com., common ; deb., debentures; exten., 


extension ; gen., gencral: g., gold; guar., guaranteed: inc., income; imp., improvement; .. paid; pfd., preferred; mtg.. mortgage; tr., trust; A., an hy: 8. : 
Q., quarterly; A. & O., Apl. and Oct.; F. &. A., Feb. and Aug.) M. & S., May and Sept.; J. & D, Juiy and Dec.; J. & J., Jan. and June. vum nually; S., semi-annually ; 


STOCKS. 


Bate and Date ot 
Last Div. Bid. |Asked. NAME. Par 


PASSENGER RAILWAYS. PASSENGER RAILWAYS. 


Capital Stock. 
Par Authorz'd| Issued. 


Capital Stock. 
—— — 
Authorz' d Issued. 


NANE. 


Bate and Date of 
Last Div. Bid. |Asked, 


Hartford Conn.—July 18: 


Albany, N Y.—July 18: 


Hartford Street R e Oo 2 52 62 6 „ „„ „4. TX 1 $4,000,000 $200, 8 * 8. Jan. *98. 140 se 
Toy Gite K ti * 18 2.000, 000 9 eoi i 5 p Hartford & West Hartford RR. . . 100| 1,000,000| 247.000] i. — | =æ 
ecc9*900062000206€ 000,000 A : A Dec. 7 
Traction Oo. (Saratoga) 1 2, 50, 000 50,000 2 ee sees: ^ X Holyoke Mass.—July 18: 
Allentown, Pa-—July 18: Holyoke Street Ry. Oo..............| 100) 100, 000 400,000/8 & A., Jan.,'98. |180 | 190 
Allentown & Lehigh Val. Trac. Oo. 4,000, 000 1,500,000] ....0..00.-. ee Hoboken, N. J.—July 18: 
Bridgeport, Conn—July 18: North Hudson Oo. (N. J.) Ry. Co... 1,250,000) 1,000,000 8 N. 1892. 7? | ~ 
Bridgeport Traction Co.............| 100 2,000,000| 2,000,000]1 & Aug., '97. 85 Indianapolis, Ind—July 18. 60055850 
Baltimore. Md — July 18: Citizens Passenger Ry $44.99 re eo ' * 5,000,000 66696 066 „ 6 27 80 
Baltimore City Passenger Ry. Oo... 000,000} 2,500,000/5 % S., July 2, 97. | .. Lancaster. Pa.—July 18: 
aBaltimore Consolidated Ry. Co..... 25 10,000,000 9,177,000 2 hi S i Jan. 15, 98 23 | Pennsylvania T raction Oo. 9662 „ 0 eee 100 10,000,000 9,900,000 009090900009000909 ee oe 
Central Ry. Oo. of Baltimore City. 900, 000 900, 000 6 A. Dec., 1897 80 Lancaster & Col. Electric Ry 6 8 85 cove rere ee , ——— ee ee 
Boston, Mass — July 18 : West End Street Railway TIPP Ceres |? * 2 OCCT „%%%%„%%%„„„„„„„4%„4 % %% % ee oe 
New England Street R 65956565666 25 5 000,000 1,081,925 1 x Q., Jan.15 97 ove Louisvill K — July 18 M 
North Shore Traction se... eCOM. 100 4,000,000 4,000, 299 a eer ee i 10 Louisville m E iom 100 4,000,000 8,500,000 295 X., Oct., 97. 87 38 
North Shore Traction Oo........pfd.| 100| 2,000,000 2.000. 0000 % S., A. & O 72 Louisville Ry................5 % pfd| 100) 2,500,000) 2,500,000 212 & S., Oct. 1, 97. 9734) 98 
b West End Street Ry. GO. . . . . Com.] $0|10,000,000| 9,085,00014 & S., Oct., 8544 
b West End Street Ry. Oo...8 % pfd.| 50| 6, 400,000] 6,400,000|4 % S., Oct. 1, 97. |105 Minneapolis, Minn.—July 18: 
Boston Elevated R. E. ec 9 *escsocs 100 10,000,000 65% Twin City Rapid Transit.... „com. 100 17,000,000 15,010.000 a6. eeu. E 18 23 
Brooklyn N. Y.—July 18: Twin City Rapid Transit....7 % ptd.|----| 8,000,000 1, 714, 200124 &. Jan., 98. e+ | 100 
Brooklyn City & Newtown Ry. . . 100| 2,000,000] 1,928,400|2 % Feb. 1, 1898. 201 Montreal, Canada.—July 18: 
Brooklyn RA e Transit Oo., tr certi.. 100 20,000,000 20,000,000 @ossccesee d ee 5454 Montreal Street Ry. Oo. e ae See oe 4,000,000 4,000,000 8 % 8. M. & N. 2613; 286 4 
eBrooklyn Heights Rallroad.... ..|.... 200,000 „ 200.000. · 2. see T Toronto Street Ry. Coo . 100| 6,000.000| 6. 000,000 1% & B., J. 4 J. | 9654) 9154 
* d Brooklyn RN 100 12,000,000} 12. 000, 00025 & Q., Jan., 98. 209 
Brooklyn, Queens Oo. & Sub. ....| 2,000,000} 2, 000, 000 : és Memphis, Tenn.—July 18: 
Coney Island Aedes im RR... . . . . 1 1:000 000 4780 000 . Memphis Street Railway Co........... 100 8000, 00% 500,000} . .. 15 | ow 
un 6966955555595 55646 ; ` ’ lll 
Kines County Traction Co..........| 100] 4,500,000} 4, 500, 0001 X; July 26, 97 47 New Haven, Conn.—July 18 
Nasao 100 aile Benone ese . —.— 3.000 000 2009055 cece ñ ͤ Vi 87 Fair Haven & . RR......... 180 1299888 900,000 „ t. 97. 2 em 
nile road........ , „, e f. New Haven Street Railway Oo...... „250, 1,000,000 „ July 9s. 80 
oBrooklyn, B & W. E. Railroad.. IPM 1,000,000 1,000,000 696 *2V„ ** 74 New Haven & Oenterville.. else Sara 100 700,000 800,000 „ ee P 
Buffalo, N. Y.-July 18: Winchester Avenue BR............. 25 1,000,000]  600,000| ............ 40 | 42 
Buffalo & Niagara Falls Elec. Ry. . 100} 1,250,000| 1,250,000) ̈ů0Ou . 55 New Orleans, La.—July 18: 
*Buffalo Railway Oo.... TITTTTTTPIE 100 6,000,000 5,870,500 1 * Q. Dec., 97. 80 Canal & Olaiborne RR. Oo.. PROSPER 100 I rri ony 240,000 5535 98. 146 170 
_ New Orleans & Carrollton RR...... 200, 000 1. 200, 000 „Jan., 98. 120 125 
Columbus O.-—July 18. New Orleans Traction Oo. . com. 100 5,000,000| 5, 000.000 . . , l| 4 
Oolumbus Street Railroad.. *eecc00€990 100 8,000,000 8,000,000 1 x% Q., Feb., 98. 49 New Orleans Traction Co.... ue pfd. 100 2,500,000 2,500,000 AU RN 5 10 
Columbus Oentra: 8t Railroad ve 100 1,500,000 1,500,000 6 „ 6 0 %%% even ee aCrescent City RR. *eo9g9952009029 guar 105 300000 2,000,000 i $$ a? mele 98. 81 82 
= " bNew Or. City & Lake RR....guar. ,000, 2,000,000 ., Jan., '98. $ 88 
Charleston, S. C. July 18: Orleans Ralltcad. 7. 0 RAE 50 500,000 185,000 1% 7 June, 94. 18 22 
5 dex R 8 ros eee to ct ons 50 100, 000 ete. 8 * 8., Jan., '97. ee St. Charles Street Railway. 2 6 6% „ 6 6 „ 50 1,000,000 1,000,000 1 2 X. Jan U 98. 58 5455 
terp eeceaeeeese EIE) 25 k P A pt ] 
Ill.— July 18: 2090000 New YoPk-July 18. 
Chicago, ° Oentral Crosstown RR....essessossoo 100 600,000 600,000 23; Q., July, 97. 250 ee 
Ohicago Or Oo.........-. --....| 100 12,000,000} 12,000,000/8 % Q., Deo. R1, 97. 269 eChristopher & 10th Sts. RR..guar.| 100 — 650,000; 650, 000 2 & Q., Jan., 98. 170 | 1¢5 
Ohicago & South Side R. T. RE.....| 100| 19:828'800| 10,823,800. ůe d k, E. Brdw'y & Battery RR. 100 1,200,000| 1,200,000 155 „K. Feb., 98. |175 | 198 
bake t Elevated RR............| 100 10,000,000| 10,000,000] ............ 1254 dMetropolitan Street Ry. Co........ 100 80,000,000| 80,000,000 144 % Q., Jan., 98. |149. | 149% 
Metropole West Side Elev. Ry...| 100 15,000,000| 15, C00, 000000000 zs eBleecker St. & Fulton Fy.Ry.guar| 100 900.000 900,000 % % A., July, 97. 82141 84 
Met. West Side El. const. stk... . . . 100| 15.000.000] 2,500, 0000 ki Broadway & Seventh Ave...guar.| 100 2,100,000) 2,100,000 2% % Q., Oct., 97. 2117 215 
North Chicago Street RR. „ 6 202000006 100 10,000,000 6,600,000 8 x Q., Jan., 98. 2:0 gOen.Park,N.&E. Rivers RR. guar 100 1,800,000 1,800,000.214 % Q., Jan, '98. 180 185 
‘ANorth Ohicago T al S 100 500,000 _ 249,900] ............ vi hEighth Avenue RR...............| 100] 1,000,000. 1, 000, 0000 ...... 850 
South Chicago Cit lway........| 100| 2,000,000| 1, 503, 20000 des vs 142d St. & Grand St. Ferry RR.guar| 100 750.000 — 748,000 424 % Q., Feb., 98. 880 580 
«West Chi St. Os PE 100 20,000,000 18,189,000 11 * Q., Feb, 98. 92 J Ninth Avenue K... . . . RUAT, 100 800,000 800,000 2 % %%„% 4099009 180 oe 
Chicago est Div. R ..... cff UT. Vw ene 1,250,000 624,900|35 4 Dé kSixth Avenue RR dee ecco e MUBF 100 2,000,000 2,000,000 22 *** 200 210 
tObicago Passenger Ey.-....gU&r.| 100! 2.000, 00] 2. 000, 000% % 8. - ITwenty-third St. R. R. Co. . guar. 100) . 800.000 600,0004% % Q. Feb., 98. |825 | .. 
Ohio.—July 18: Second Avenue RR............ anes 100 2,500,000) J. 82.000 2 % Q., Jan., 98. [17214]... 
Cineinngtl, . : Third Avenue RRR... m 100 12,000,000| 10,000,000 2 * Q., Feb., 98. 178 | 180 
Olncinnati ne, Plane Ry. „ «e COM. 50 1,000,000 675,000 EREEREER) oe mA2da St.,Manhatv’le & St. Nich. Av 100 2,500,000 2,500,000 999000596 $09990906 . 60 63 
8 Tae: Lise pe N. Ry. 50| "150,000 . 150,000 214 &., Feb., '98, 3 *Union (Huckleberry) Ry. ....... | 100| 2,000,000] 2,000,000 sesssss..sseseo... M5 | 200 
ncinnati wpo . . 4,000, „500, 000 0. 
lOincinnati Street Ry. Co............| 189 18.080.080 14.000.000 1 X S dan. coe. rte Newark N. J.—July 18 
Mt. Adams & Eden Park Inc. Ry. go 2,500,000| 2, 200, 0001 % U., Jan., 98. | .. Consolidated Traction Co. ot N. J... 1090 Posen 1855 ———.⸗——— 18% 40% 
dns 0 N Kk Passe 1 V. eR eue , , ' „o % ee ee 
Cleveland, Ohio.—July 18: nRapid e . 100 504,000 004, 000114 % A. 195 | 2c5 
Akron, Bed. & Olev. Elec. Ry.......| 199 1,000,000| 1,000,000|*4 % Jan., '98 Pittsb P8.—July 18; 
Oleveland City R esoseoooetseseecece| 100 8,000,000 7,000,000) 2 .. Oct., 97. 5634 urg, . y g 
Cleveland El LB:s AAA 100 12.000.000 12,000,000 $4 & Q., - '97. 59 Alleghen Traction W ie: @ee 50 500,000 500,000 ee *259299020 48 
July 18: , * oOonsolidated Traction CO. . com. 15,000,000 15,000,000 2 *. Jan 0 96. 1454 1484 
Detroit, Mich.—July 18: Consolidated Traction Oo......pfd.| 50| 15,000,000] 18,000,000 8 &, May, '97. 48 4074 
Detroit Citizens’ Street Ry.......... 100 2. 000. 000 1,260,000 4.945 909 100%. pCentral Traction Oo.. 1,500,000 900,000 eos ecoses "m A 
Fe. Wayne & Belle Isle Ry.......... 100 400,000 400, 00008 3; July, '96. 175 qOitizens’ Traction o.. 8. 000, 000 18.000. 0006 % A. 621, 
Ra id ilwa Oo esece essen, 250.000 250,000 5 we rDuquesne Traction G00 8,000,000 ,000,000/6 % A. ee ie 
Detroit El F aie fe 1.000.000 1,000,000 TTTTTTTTTPM wee sPittsburg Traction Co 6 6 „ 66 „ 6 „ „ W eo 2,500,000 1,900,000/8 x, Au * 96. ee ee 
Wyandotte & Detroit River Ry..... 100  950.000| 200, e 100 Fed ral St. & Pleasant Valley Ry.. 1,400,000} 1, 400. 000 2, %, Jan., 98. 24 25 
July 18: i Pgh., Allegheny & Man. ce 8,000,900) (2,994 ,889/2 %, Aug., 98. : 
Dayton O.—July 18: P'ttsourg E Birmingham Trac. Ry.. 8,000,000| 8,000,000 V; &, Jan., '96. 1874) 1954 
City Railway OOo .. . oom. 100 1,500, 1,470,600 iá & Q., Jan. 1,98. 100 Pittsburg & West End Ry........... 1,500,000} 1,500,000/5 % A., June 80, 97.) .. Md 
Oity Railway OOo. ... pid. 100 600,000 600, 000 1% % C., Jan. 1, 98 |150 Second Avenue Traction Co.., oom. 4,000,000] $4,000,000}  ...............-.. zs uS 
People's Street Rallway............. 5 1.100.000 696% „3 „ 9656956553595 25 256 06 100 Suburban Rapid Transit Co UE eens 800,000 200,000 e» e 099029 oe eo 
*Unlis$ed. f Ex div. * Unlisted. 1 Full paid. | Outstendi 
Consolidation of Baltimore Traction Company and Citv & Suburban‘Rallway Co || a Leased t. C 
= controls Oitizens’ Railway, North Baltimore Passenger "ien ay. aliona]. to New Orleans lon Company at 6 & on stock. 


oom way, Baltimore b Leased to New Orleans Tract stock 
& Ourtis Bay Street Railway, Baltimore & Powhatan Railway,Pimlico & Pikesville Rallway] c Leased to Oentral Crosstown Ralh one 20 X ox ter and Interest on bonds. 
end Wallbrook, Gwynn Oak & Powhatan Railway and Park. d 3 the former Met. Trac. syntem, that corporation having become extinct. 


to Boston Elevated Railroad Company. e 28d Street R 
Y. for 99 years; lease assigned to Metropolitan Street : 

e Owned VV " | f Leased to Houston, West Street & Pavonia Fery now Metropolitan Street Hallway 

: Stock nol by Brook! ? Rapid Transit Company: road ð sled e n His Co Leaseo i Metropolitan Street Re tees ean e * 

f Sook owned by Kings Sounty Traction Company; road leased to Nassau Electric RR - aged ta Metropolitan’ Street Reliway toc VVV 

Owned a eased RENS m. Leased t» Met. St. Ry. for 99 AE ears eren 

18 per share on Nee capital paid as rental by lessee—W est Chicago 8t. RR. Oo.; 1 Leased to Metropol tan Btreot Rall way or 1 45 „ i iie iani 
W owned by Nort 1 Street Railroad Company. l Leased to Metropolitan Street Railway for 18 per cent. on capital stock. 

íi s by lease Ohicago West Division Railway, Obicago Passenger Rall way, and] m Oontrolled by Third Avenue Rail by purchase. 
West Ohicago Street Railroad Tunnel Oompany. * Dividends of 134 X yearly ran b Consolidated Traction Compan 
piitrced Company ; 835,100 of tock owned by Went Glase ettet Rodi Ohioago we o Leased to Donzolidatel Feelion nie Tizona, Dugueene, Fort ae 8 

mpany. p no on Co 
b Majority of ste owned by ripe, Tasi Division y Company: 5 & on $1,000. || g pesce: to Fort Pitt Traction Com lol 8% 95 000,000 ca pits oe or s 


000 stesk guaranteed by West Chicago Railroad : 
1 Oiasinneti W. Go. has purchased the Mi. A. & Iden Puik need’ tas n ming ite bends. to Oonsalidated TresiiontUom pens e ada] Mock afar Outobes, 


om enpitel stoeitafter October, 
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Bid. Asked. 


[Vox. XV., No. 2 


PASSENGER RAILWAYS. |I TELEPHONE AND TELEGRAPH OOS. 


Capital Stock. 
— | 
Par 5 Issued. 


Capital Stock. 


Bate and Date of 323 ͤ ae 
Par a Issued. 


Last Div. 


Bate and Date of 


NAME. NAME. Last Div. Bid. Asked. 


New Bedford Mass- July 18 Bosto 
n, Mass.—July 15: 
Union Street Railway Co . . .. 100] $850,000! $850,000/2 X, Feb. '96. 158 American ‘Bell Telephone Oo. -.....| 100| 50,000,000] 28,650,000/44 % Q., Jan. "98. 272 |274 
Northampton,Mass—July 18 ` rie Telegrap elephone Co. 100] ...... | ...... 7 Q., Jan. 98. ew | 70 
Northampton Street Rv.............| 100| 800,000) 225,000/4 & A., Jan., '98. ies | 198 New England Telephone Oo........| ..{ 10, 894, 600 10,804,600 $1 50 x, Feb. 98. 133 
Omaha, Neb.— July 18: . 1 & Cable Go.. 
Omaba Street Hy. eco % tensa eseee eo 100 5,000,000 5,000,000 Seseseeescos ces eee 25 80 Central & Sout Am. Teleg. Oo.. e Ere 161500 000 "800.000 " x 5 10 1055 
Paterson. N. J.— July 18. ‘Commercial Cable e 7 an eeej 100| 10,000, 000 10,000,000 A 4 Q. 170 [1&0 
Paterson Ry. Coo 100 1,250,000] 1,250,000| . eee eee 85 86 Erle Tel g. Co...... 6 uar. 100 1,000,000 ob lí % 8. 40 | 44 
1400, 50 14 3 & Vas ducas 100| 5,090,000! 4. 800, 000 1 % Q., Jan.., 98 6817 70 
Providence, R. I.—July 18. 8 E do ELA gel 6%, 100| 5,000,000] ...... 1 * Q. 108 110 
United Traction & Electric Oo .....| 100} 8. 000. oo0 8, 000, 000% &, Jan. 98. 61 | 67 [Mexican Telephone 5 100 48880 a . o 1 * N. D. m 
Philadelphia.—July 18: iNew York & New Jersey Tel. Co.-| 100| 6,000,000] 8,728,090 0 % Q., Jan., vs i48 [151 
Fairmount Park Trans. Co...§20 pd.| 50 2,000,000} 1,770,000|2 *;, Dec. '97. Mj .. [ Postal Telegraph Cable 5 4%! 25 2,000, 00 0 2% S. 2 77 
Hestonville, Man. & Fairmount....| 50 1,966,100] J1, 60, 100 2% %, July 15,97. 4% 1 — |*Sout'n & Atlantic Telg. Oo guat. 5 5 120} 15.960.000 15,000,001 2, Q- * 
Hest' nvl'e „Man. & Fairm't..6 X By 50 ,900 1533, 8 2 S—Jan, 10, 98. 65'4| 66 tOommercial Union Tole E u O0. F 
aFairmount Pk. & Had. ir 50 800,000 800,000 3 % Feb. 1, 98. 65 66 Western Union Telegra ph Oo 25 500,000 97 9095 8% S., Jan. 1'98 Ho 118 ? 
E Mo aua. / a OS te bs sva e , J I 
weht ele dernen aiios onm a Aa P m 
'  dOitizens' Passenger Ry........| 50 500,000 f192,500 $8 share Q. 16 |... -J : 
s"eFrankford & Southwark Pas. R| 50) ........ 5,000/$14 sha'e A—A pr.97,890 ds Miscellaneous. ~July 18 : 
American Dist. Teleg. (Phila.).. 25 000 12 ? 
ena (Lehigh Avenue Ry. Coo 50| 1, 000, (h;! 4 .. " a ee Bell Teleph. Co. (of ada: 00| ...... % Q., Feb. '98 ]4 |... 
fLombard & South Street Ry... 25 ...... 000,000 A. & O. e ao ARR 100) 8,168,000| 8,168,000/2 % 8. 17014] 175 
= dSecond & Third Streets Ry... 50| 1,060,000 pn 076'$9 share A, Mar. 97 256 e Oo. ke 00. — | oseese I 59% 605% 
“ePeople’ s Traction Oo.......... .. 50} 10,000,000] +6,000,000/3 %, A., April, 97. x Central Dist brt pe Telg.Co.(Pgh.). ee 100] 2 | oossoo | oorr 202 | .. 
, gGermantown Passenger Ry. . 50| 1,500,000} 4572, 800 85.25 share 1888. 185% s Empire & Ba 888 Td. E cU. 100 750,000 750,000 .... i us 
reen & Ooates Passenger Ry. 50 500,000 |150,000/3 % Jan., 1898. 18 Ss. Hudson River Telephone , aes cdi cane P 72 | 78 
People's Passenger Ry. . . com. 25| 1,500,000] 740, 000 . 8 i . Northweste T. 105 oh Co. s+.. + -| 100] 2,000,000] 2,000,000! 3% Q. T0 |72 
ue eh Passenger Ry... pfd.l. 50 750,000) N277402) 37 8.—-Gel. i „ Providence (R. I.) Teleph „Tuer 50| 2.500,00] 2,500,000 234 % Q. 1 
a’ Traction RE 6 ,000,000 20, 000, 000 4 % S—O t. 1 97. 87 8.3 999992 esc TINY ecc 86 86 
athe ne & Bainbridge 61. 50 sx s 1400.000 8 4 A— Mar. 9j. Sin vs Southern New Eng. Tefeph. Go e 100] 8,000, 000 Resa e er 119 |122 
ntinen 888 os -guar.. ,000,000| 580,000 e „97.142 de 
mpire Passenger Ry. Co. 50| 600,000 ROO QUI e T A ʻi. ELECTRIC LIGHT AND ELECTRICAL MFG. COS. 
aaea ua E eee eee 
? eiphia ray's 000, 298,650 83.50 share July 97 900444 .— July 18: 
[Ridge Avenue Passenger Ry... 50 750,000 §420,000\$12 share, July '97./288 $ 880 Paes metic Oo i 
ir niiadelphia & Darby 1 Ry. ordi 50 200, 00092 pu July, '97. Hs Ft. Wayne Elec Oo. T Sec Serica A. 25 ses.oo —[ᷣ— e... T a 
jl7th & 19th Sta. Pass. Ry. g BO): oes 250,000} 1 July, 97, (1573| .. [|General Electric Co. . . Com. 100] 40,000 000] 80,460.000/2 381, | 85 
jThirteenth & 15th Sts. 8 5. 50 1. 000, 000 1885, 000 $1 428 a ,July, 87 275 me General Electric Oo eoenceseoson pfd. 00 4 * ,000 80,460,000 - * La „1898. 881, 965 
jUnion Passenger Ry. Oo........| 50. 1,500,000) 900,000 89.50 shre, July '97/220 | .. [T. H. Elec. Co. J. Secur. Serle PD. 100 10,000,000) 4,252,000|374 ^ July,'98. | 94 
1West Philadelphia ....| 50| 750,000 1730.000 $10 share, July '97 225 | 28C Westinghouse Elec. & Mig. Co. cm. 80| ..... | 146,700 24 E 
Rochester, N. Y-—July 18: Westinghouse El. & Mig. Oo. pfd. | 50 4,000,000 3,996,058 124 & Q., July, 98. 545 55 
Rochester Railway Oo... ecseccsecves| 100 5,000,000 5,000,000 PETS 10 12 5 assent.| 50 11, 000, 000 8,195,126 worece ee ee 
Reading, Pa.—July 18: Edison Elec. Ill'g Oo., New York.. 100 9.138.000 7,988,000 l 
jReading Traction Co............. E o 1,000,000] 1,000,000/Semi-an.,Jan. & Jy 15 oe Edison Elec. Ill'g Oo., Brooklyn. . 100| 4.000.000 4.000, 0001 ’ 5915 135 
City Passenger Ry. secs 50 350,000 850,000 Jan., 98. n4 | „ Edison Ore Milling Oo........ ieee 000.000 36 * Oct., 7. 1227 .. 
Kast Reading Electric Ry............ 50| 1,000,000} 11,000, 000 Jan., 98. 64 ER On Reds PRORA 00... EET gastes as n n 
enera T . ! fool en 465 U ; 
St. Louis Mo.—July 18: General Electric Oo. . . . . - pid. 100 10.009.000 30,460,000 205 Q., Aug , 1898. | 853| 883 
Fourth Street & Arsenal Hy. eO... | 50| 800,000] 180, 0000 a. 85 Interior Conduit & Insulation 100| 1000000 12590059 37 % 8. „July, 98. H | 96 
o Ry. Oo—U— 180 400,000 400.0002 % Dec., 1888. v» NN United Elec. Lt. & Pow. Co... .. pfd. 000, 000. — 4l ds 
ndell HN õùVMWůac t.... 659595 956 00 2. 500, 000 2,400,000 1 9, J .,98. 125 se » * 2...00 e e ee ee 
National Railway Oo.. *9990009900229 ee 2,500,000 2,479,000 15 sy Jan., 58. Se d Pittsburg, Pa. —July 18 : [] 
Cass Avenue & Fair Grounds .. | 2,500,000| 2,500,000| ............ n RE \Negheny County Light OG.. 100| $00,000 500000 J.&J 
Citizens’ RR..................-. — 00| 2,000,000| 1,500,000|4 %, Oct., '98. 90 110 [East End Electric Light Oo........-.| 50 5000,00 800,000) __ , 180 27 
St. Louis RR......... e 100 2,000,000! 2,000,000 27% %, Jan., 98. 95 | 105 ’ Q — 10 
Missouri RR... . .. 50 2, 400.000 2,800, 000 iss Jan., 98 wo | iz [Philadelphia, Pa. July 15: 
People's RR. Co „ 6 66 „„ „„ „ „ „„ 2699696 „ * 50 1,000,000 800,000 368. ec le bs PS Edison Electric Light OOo. soc. oe 100 2.000.000 1 1 
Southern Electric Ry.......... 50 500,000} 500, 000 Dou 5741 59}, *Electric Storage Battery Oo..com.| 100| 8.500, 000 dois uS na ss 
Southern Electric Ry......6 * iret: 100| 1,000,000| 1, 000, 0001 , Jan., "98, 110 112 Electric Storage Battery Co... pia. 100| 5:000000| ;. ... Ru „ 80 
St. Louis & Suburban Ry............| 100} 2,500,000) 2,500,000} ............-...-. 54 56 «| | “Penna. Ht., Lt. & Pow. Oo.. 50| 5:000.000| ...... 50. D. h., : 82 33 
Union Depot RR. .. . .. . .. . . 100| 4,000,000] 4,000,000 3 A., July,'95. |.. |175 ||tPenna. Ht, „ Qo... a. “Ol ee ley ede |S 
orthern Elec. pet) + ^o oo | o 
San Francisco, Cal.—July. Southern Elec. Light & Power Co..“ 10 £590,000 “50,000 9570 #92500 dis. JandU9er dus de 
California St. Cable RR... .. 100| 1, 000.000  600,000|50c. monthly. 107 ' 0 
Geary Street Park & Ocean RR... 100 1. 000, 000 3875, 00052. 50 nharo, 96 40 180 Miscellaneous. July 18: 
Market Street Hy................ .. . 100 18,750,000} 18, 780, 000 Q., 600. per share. | 58% 5334 [Brush Electric Oo.. . g . . . . .| 50 
Presidio & Ferries RR...............| 100} 1,000,000) 550, 00 535 m 85% Bridgeport rt (Conn.) Elec. Lt. Oo.. . 25 E 550 T ius we 
Missouri-Edison (St. 5 „ ’ srin eR 222 32% 85 
Scranton, Pa —July 18: Eddy Electric Mfg. Oo............ '» 8 HL | ds 
Scranton Railway Co...... 50| 6,000,000) 2, 500, 000 . . 1215 Hartford (Conn.) Fiess Light Co....| 100 350.0000 — . 120 30 
m Scranton & Carbondale Trac. Co. 100 500,000 500,000  ..-s.csecee- 888 .. | ıg Hartford (Conn.) Lt. & Power Co..| 25 175,000 pc p 10 
m Scranton & Pittston Traction Co..| 100| 1,050,000] 1, O50, 000 . . eee e wo | 2° 
Springfield Ml.—July 15: Nerremenece (E rovo E TIES 60. 80 1,200,000) . .. 2 „ G., Oct., vs. | 83 | 99 
Springfield Consolidated Ry ecccesees 100 760,000 750,000 3 = 11 Royal Elec. Co. (Montreal). 996955 „„ ioni 1 000 600 evvcce 2% Q Í 135 100 
Springfield O.—July 18: Toronto (Canada) Elec. Light Go... 100| 1,085,000 | 1,085,000| 134 % Q 180 18614 
Springfield Street Ry 66% „ %. 100 1,000,000 1,000,000 „ ae 2 Woonsocket (R. L.) Electric Co. DU 100 PITT TTITTI 3 e 8, Dec, 1, 96. és 110 
Springfield, Mass.—July 18: *ex d. 
Springfie treet R)yy h 3 100 1. 200, 000 1. 188, 70008 % A. 194 200 ALLIED INDUSTRIES. 
Toronto Canada.—July 18: Eonton d 
Toronto Ry. Oo........... . 100 6,000,000! 6, 000, oo0 1 X 8. 963 oston Mass.—July 18: 
Montreal Street Railway G Beene 4,000,000, 4,000,000) 4 £x 2044 265% Amean A bre Heating Oo..... 50| 10.000, 0000 05 07 
M ashington,D.G.—Suly m , | iret Bess secures cerro ton) . LM per gh. opd o | 
eee e@eeoeese eet 66 „„ „„ 6 „ „ 6 „6 „6 „ 9 ,000 9999999009920290*99* 
Capital Traction Oo. .................| 100/{12,000,000| 2,000000 |65c. per sh, Oct. 97. z| 4 |New YOPK.—July 18: 
umbia Ry. Oo................ ....| 50| 400,000 400.0006 : 77 78 ||Consolidated Electric Storage Oo.. 
e & Soldiers’ Home Ry....| 50 707,000  652,000| ...........- 8 .. ||Edison European. . . . . . ... . „ doi: : 18 | 20 
Georgetown & Tenallytown Ry... . 50 200,000 200,000) ...... sauces 8 ea e n Heating & Lighting G0. las „ ; € 1 8 
Metropolitan RR. Co................| 50} 1, 000, 000 458,900/2% % Q. 121 | 123 rthington Pump Co........com.| 100 5.500.000. 5.500000) ooe 80 3855 
5 ‘Traction Conn. «| 100 3999055 8m, 000, 000 . . 15%] 1 Philadelphia, Pa.— July 18: 
orcester Traction ...8 *p pfd. 2,000 2,000, 0008 % S., Feb., 98 95 Acetylene L. H. & P. Oo......885 
Worcester & Suburban Street Ry...| 100 560,500 542,500 4*4 &, 1897. - as | — Electro Pneumatic Trans. 3 10 Ne, pon on 
Wilkesbapre, Pa.—July 18: United Gas Improvement Oo--sorlp. 50| 10,000,000| ...... Su gnl .. 
Wilkesbarre & W Welsbach Commercial CO.. . com. 100| 3 500.000 N 
esbarre yoming Val. Trac.| 100! 5,000,000| 5,000,000! 1%, Jan., 97. 29 Welsbach Commercial Oo.. -<e pfd. 100 500.000 ttt 2 * Y 1s 20 
s Welsbach Light Co. ........ — — 5| 825, 1000 25 | 5e 
Unlisted. DEM Paid in. 1 Full paid. | Outstanding. ? Ex div. Welsbach Light Oo., Oanada. ......| 5 500.000) ...... as 159 sai 
a Leased to Hestonville, Man. & Fairmount Passenger Ry. for 6 % on stock per annum. ' LAE i ^ VA 
b Consolidation, fElectric, People's and Philadelphia Traction companies. Fixed charges Pittsburg. Pa.—July 18: 
and all indebte ness of constituent and leased companies assumed by Union Traction Com. Oarborundum Mfg. Oo..............| 100} 200,000! — 200,000 
pa pg knee Standard Underground Cable Co.. 100] 1.000.000 1.000. 000 Q` 1 
call ed shares owned by Union Traction Company. ioi Mont Q uo 112 
d Lease vee 5 & oun werk Passenger Ry. assumed by Electric Traction Oo. Miscellaneous.—July 18: 
Leased Traction Company. Barney & Smith Oar Oo....... 
Controlled by Frankford & Southwark Passenger Railway. Barney & Smith Car Oo....... „ ꝓld. 100 3 1899905 2 x ae Jes 
g MA ol ek Fea nro: Eal Tay at $5 per share. Billings & Spencer Co............... 95| ...... ies 30 55 
4 Leased to Union Traction Company. s Traction Company. 555 Hoating Oo.. . .. . . . . 100 1,250,000 1.256, 000 15 % Feb. 98. 60 |85 
i Lease transferred to Union Traction Company Pratt A Whitney Oo...........com,| 1000 . .. Noe E 
e Traction Oo. at a ren 1 ot $10,000 per an. in 1866-7-8, $20,000 p. a., In] Pratt & Whitney Co. . . . pfd 100. sse ee 45 un 
1899-1900 an per annum thereafter, payablesemi-annually, rental declared as a ile. Stillwell-Bierce doo com. . Kon 
dend semi-snnually. 3tlllwell-Bieroc Oo. ptd. „ E 36 | 98 
k Dividend of 10 % guaranteed by Reading Traction Company. - Shults Belting 90. .. . . 100 0b. 00 Lii | Pt. 1. 7 1% (10 
i 8 of oe * ie uaranteed by Reading Traction Com mpany. * Oharles Car Oo 5 s » * 6 66% [IIII a 38 
m Leased and operated by the Scranton Railway Company, formerly Scranton Trae, Oo. 7 Unlisted, aa iil d B 
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PASSENGER RAILWAY. 


Amount. 
—————— Interest 
NAME. uthorized.| Issued. |Due| periods. | Bid. | Asked. NAME. 
Albany, N. Y. New Orleans La. 
Date o) Quotation— July 18, 1898 Date oj Quotation— July 18, 1898. 
The Albany Ey. Gg.. Cg mig. f. (oc. | $20,000 mE mE „ene 

e * eeeete . * e E sig 2 eee ’ . . trt 

Wen, By. Go... den mtg. . "730000 | 815,000 A. KN mH [LS esas Or EIE oco mig am Rg DEAR ET A: 1 
Watervielt Turnpik eA RR.lsí mis. 6e | 50,000 € M & N. D | ees (ew Orleans City RR........ lst mtg. 66. 416,500 899,000 |1908| J. & D. | 105 109 
Watervleit Turnpike & RR..2d mig. ö. 150,000 | 150,000 M.&N.|*15 | .... „Orl'sOity & Lake RR..1st mtg. g. 5s.| 5,000,000 | 2,599,500 [1048 J. & J. | 10074 | 10174 

Olty Railway Co.. . 180 5s e RR. Pind 97900 ye IIT) RA.q200 7| "ees 

09 "TP TIAE mem vicios 105 EM Railroad COO. . . Cons. mtg. 6s.| 800,000 800,000 |1912| J. & J. 10134 s 
— FFC 
an nterest guar. by leans Olty RR. Co.'s lst mt 
. Co. . bo 
Ce 1$90,000 outstanding. cts, 
Baltimore Md. New York. 

Date of Quotation—July 18 , 1898 Da age of Quotation— July 18, 1898, 

* antic Ave. (Brooklyn) . . Imp. g. 5«| 1,500,000 | 1,500,000 1984 J. & J. 85 
Baltimore City Enes RY ~~: M mig. g- oe 500000 | 1500000 M. & N. l | 114 |Atlantic Av. (Brooklyn) lstgen bag B. 759.000 | 759,000 1902 M.& S. | 106 | 
Baltimore Trac. Qo. . Exten. & Imp. g. 6s. 1.280.000 1.250.000 M. & 8 . oat? 104 pies Av. (Brooklyn ) * Cons. mtg. 5a. 8,000,000 1,966,000 l A. & 0. 106 109 
Bal. Trac. Oo..No. Balto div. ist mtg. K. 56 1,750,000 | 1,750,000 J. & D. 11852 116% Broad *. & Tih 8 — 11.800 000 1.800.800 i t 2 > 1 
Baliimare eg Co See may e [Igon] N & pi. NUS | s | Brandiay ee iat mig. 2a 1 | oem r4. [Urn | ma 
e er ey | sh 3 e m 8 J&I. us | jiy Broadway Surtace..... ...... 2d mtg. 5«| 1,000,000 | 1,000,000 190% ...... | 105 156 

iy & Suburban Ry...... let mig. © 5«| 9,000000 | 8,000,000 E EN OM Brook yn City RR. Co.. Ist cons. mtg. 5s.| 6,000,000 | 6,000,000 |1941 J. & J. | 118 115 
Lake Roland Elev., ...........1st mtg. 5s.| 1,000,000 | 1,000,000 M. & B. III {Brooklyn, Bath & W-E, wn. lat mig. 18883 28 J. 2. es) are 
Metropolitan Ry. (Wash.).1st mtg. g. 5s.) 1,850,000 | 1,850,000 F.&A , | 119% [Brooklyn Heights RR. repe Ist. mtg. 58. 250,000 | 250,000 |1941| A. &o. 10 |. 

he bonds of the Balti ooklyn, Q's Co. & Sub'n..1st mtg 5s 8,500,000 | 3,500,000 |1941| J. & J. 105 108 
o the City & EE and dia Brooklyn, Q's Co. & Sub'n..lst cons. 5a.| 1,500000 | 2,750,000 (1941| M. & N. | —— ^. 80 
Lake Roland Elev. were all assumed by Blee erae Transit, SRR ja 7,000.000 | 5,181,000 [1945] ......... LOB HG | ...... 
the Baltimore Consolidated Ry. Co. Cent Fk NAE E — 1 200.009 | 1,200,000 i902 J & D. | 110 12 

18151, 000 ln escrow to retire lat. mig. bds. Central Groastown iet. o let mig. d. 250,000 20 000 1922 M. & N. 1 | is 

Boston. Mass. RRE 18000 | 300,000 1909 J. d J. | 108 105 

. Date of Quotation—July 18, 1898. . E. Bd'y y R.gen.mtg.g.5s| 1,000, .&D. 115 
I | samo | 0200 [1924 J. & D. leise | 105 Dry Dock, E. Bd'y & Bai . eri F. 1.100000 | 1,100,000 1914 F. & A. | 100 406 
— r a st mig. g. daj 5,879,000 000.000 TED || ie [mph Av. RR. Co Cert. indebt. 6 . 1,000,000 | 1,000,000 |1914| F. & A. | 108 | ,... 
West End — o ? "Debe n. E 1 2,000,000 2,000,000 M. & 8 107 42d m am. & St. Nich. Av.. Ist mtg. 6s. 1,200,000 1,200.000 1910| M. & 8. 115 118 

491,674,000 in mia Drea dant n. E 4748. , , . f ed eee 5 N. Av.. 2d mtg. Inc. 68. 1,500,000 | 1,500,000 1918 J. & J. 90 
tng BELL efebecbel onan re — nd- — — ve. & Pav. Ferry RR. Ist mtg. g. 56. 5,000,000 | 5,000,000 19 / M. & S. | 11756 122 

panies. oo N = * . m. cl. tr. g. 5s T pep 1997 p, & A. | M4 |. 115 
Seco y--Gen. cons, mtg. 5s.| 1,600, i 1909| M. & N. | 108 
Charleston S. C. Second Avenue R Deb. 56. . 900,000 800.000 |1909| J. & J. 106 ^ 103 
Date o Quotation—July 15, 1898. centre sole Ete E 6a. * — = J. & J. = 117 
Enterprise Street RR. . . . . . Ist mtg. 5s.| 500,000 47,000 [1000 J. & J. . Third Avenue RR. .. Iot mtg. f. 5a. 5,000,000 | 5,000,000 (1987| J. & J. | iat 125 
a — T 4 6s.| 850,000 . .J. & J. || Twenty-third Street Ry... Ist mig. 88. — ate 1909| J. & F. md ED 
y eston y .Co. Er: M Reus Deb. 5a| _ 150,000 150,000 |1906| J. & J. | 108 108 
ni ) B lat mtg. 58. 2,000,000 | 2,000,000 |1 F.&A | Ill 113 
Chicago III. paka c RR. .. Ist mtg. 5s.| 500,000 500,000 |1948| J. & J. |111 11275 
Date of Quotation—July 18 , 1808. $1,085,000 in escrow to retire gen. mig. 
—— Olty —.— A lst $ mig. : i gott pp J. & 4 1014 102% PE paet deae in escrow to retire maturing 
Td et Eor Gona, — 2 . — É 29088 1929 J. & D. — oun mig. bond Mg escrow to retire Ist and 2d 
cago & So. Side R. T.............4is,| 1,500,000 | 750,000 1907 I & J. | . —— n treasury, $80,000 
jon - A, PB mig 4%4s,| 4,040,000 | 4,040,000 |1982 J. & J. |108% | ..... fi Guar. by Union Ry. Oo. 
evated LE m . * y , U ’ eee fF e, 
Metrop. W. Side Elev. Ry..1st mtg. E. S8. 15,000,000 | 15,000,000 1942) E. & A. | 94 854 Toronto Canada. 
North Chicago St. RR........ 1st mig. 5e. 8,171,000 | 8,171,000 |1906| J. & J. | 104 | 105 Date oj Quotation—July 18, 1898. 
— — v 2 — , 2 —.— NOM 1911| J. & J. | 108 . — — Ry... lat mig. be. 2,500,000 ooo |1908| M. & 8. | .... | .... 
North Ohlcaso Gies R. . consol 1533. 2,500,000 | 2,500,000 1927 M. & N. | 14. | 10434 p Ry... Ist mig. g. 18. 4,550,000 | 2,200,000 |1921| M. & 8. — .... 
West Chicago St. dy ii n cerdos 47100000 | 3.809.000 1928 M- & N- 1047 4 A r per m. single track authorized. 
West Chicago St. RR. .......Deben. da.. 2,700,000 | 700,000 |1911| J. & D. | 994 | 99% 400 In escrow to retire 6s due in 1901. 
West Chicago St. RR....Con. mtg. g. 56. 12,500,000 | 6,000,000 |1986] ...... | =< 81 Philadelphia 
IW. Ohicago St. RR. Tunnel. Ist tg. 56. 1,500,000 | 1,500,000 1909 F. & 4. "e à 

Redecmeblost optionon sede. notice, i Date of Quotation—July 18, 1898, 

EE Oo, sonteciling interes ci Gontinontal Paas, By..........1at. mög- e 850,000 | 810,000 1860 J.& J. . | e 
which i£ owned by W. Chicago St. RR. Gremo ds Costes BL Be eee | ee eves [us 5n 
Co. — . Lombard & So. St. Pass. Ey... lat mtg. 6s 150,000 caste |" | ppt) PSP D pues 

— , ,8 Poenis Daar EJ — eI mtg. 78 250,000 250,000 1 J. & J. x "hii: 
Assumed by W. Chi. RR. Oo., lessee. People's Pass. Hy... one. mese] 1,125000 | Sor aoo total of an: e eos 
B. guar. by W. Ohicago St. RR. Co, Peo le s Pass. pong irs. cert. R. 48 5,698,210 Tw 1948 X S 102 "i08 
Cineinna 4 Passe 7. mtg. 200,000 200,000 J&J. |: sé 

uo LM y Trao 00. Coll. tr. g. 46. 1,900,000 | 1,018,000 |1917| F. & A | 104 | 105 

Date of Quotation—J uky 18, 1898, Union n 2 Ry — «lat mtg. 7s. 100,000 100,000 1908 A. & 0 ee * 
Oin. New. & Cox. St. Ry. 1st Con.mtg. g. 56 8,000,000 L& 102 105 . d  — let mtg. 586. 500,000 500,000 1911 A. 0. 
Mt. Adams & Eden k In lst mtg 6a , y 2,500,000 . J. 107 * Ww End — 262000205 s». OOl tr. 48. 29,785,000 29,724,876 1945 A. & 0. “ee . 
Mt. Adams & Eden P'k In... 1st m 7 6a. E 46,000 22 1074 108 West Phila. Pass. rRy DI Ist mtg. 7s. —— 2 — 2 1905 A ra CETT, sica 
Mt. Adams & Eden P'kInc.Oons.mig.5e| 581, SST — 4 3. | 10734 | 1083; || West. Phila. Pass. Ry mig. . . 250000 | 246000 1838 A.&O. || T 

Oov & Cin. St. R n lst mtg 6a. — 581,000 M. & S 119 4 M . ann. Ry. — 2d mig. 5a. 750,000 750,000 1926 M.&N. 116 11614 
185. Ooy 8 —— b asst 250,000 M. & 8. '8) d 2 The trust certificates were issued to 

Dasani inr the Olncin 8t E ,000 400,000 J. & J. 82 y for the shares of the Electric and 

16250,000 resex ved to retire Ist m E bda. eople's Traction lines purchased. 

Cleveland, o. Pittsburg, Pa. 
Date of Quotation—July 18, 1898, 2 eet of 8 18. 1898, 
Street ER. O. . lat mte. rmingham, Knox & Allentown......6s,| 500,000 500,060 11 M. & 8. 85 | ..... 
desee oxy Ge mE ONES | gue ime M An Sentral Sede Gele mig e| eom | | Bron Mes X o [i 
e Ao se 2 3 J , , D N * LI . . ' * ' * s r hj esas NR Lr 
nr 8 | 2990000 |1900) 3. & J. 188 uesne Traction Co........1st mig. 5s.| 1,600,000 | 1,500,000 1019 J. & J. | 107 | iom 
umbus 0.) Cent. Ry. . Ist mig g. 56 , ,000 1,249,000 M. & 8, 105 Fed' 8t * P eas. Val. Jack's Run.....5a. 50,000 50,000 1918 a. Gd. [emos Bb Ge 
chest Cleveland ee lst mtg. 58. 1.800.600 1,000 000 M. & B. 105 || Millvale iina & Sharpsbi TR.... vem — RE EE OA 1928, M A. | 103" . 
Ft. Wayne (Ind.) Elec. Ry. Ist mtg. g. 6s. "600 000 ,000, M: 2 b Pittaburg Crafton & — 2 posted x 750,000 M. AN. 05 
Lorain (O.) Street R e Ist mig. 6a. 200.000 200.000 J E 123 — pittab "Traction Co wi —— tenes 5a. 250,000 250,000 1 J. & J. 104 
A j E [|t ess,» [Le 29" A, ARUINSRNIRA VPN ev IM at mt L 5a. 750,000 1 A. eM 
CR OS Grand Maps Is mig: e| gooo | aoe |1913 J. & D. | | ||Bittsburg & Birmingha.le mtg: Se | 1900000 | 1 0.0m [1999 DAN. HB | Ui 
absorbed companies, marked a. *Pg'h., Allegh. & Ma 7 2 Ist mig. 58. _ 500,000 500,000 J. & J. . 
{Interest guar. by ona. 8t. Ky. Oo. Sesond Ave, Traction Oren Ee] 188 18 [S94 £D. | | 1 
Detroit, Mich. Sub. Rapid Transit Railway G0. 6. 500,000 | 500,000 ae S sane aee: 

Date of Quotation—July 18, 1898, a , ee 
{Detroit Citizens’ St. Ry....1st mir . 7,000,000 | 8,885,000 o5 A. & 0. | 9734 | 9 FoviDenos R.L 

Wa & Belle Isle 3 400,000 977 000 A. & O. 2. 2 Date of Quotation July 18, 1898. 

The in escrow io redire bordo 1,800,000 | 1,800,000 JA 1s 105 || Newport Street Ry... Coupon Se] 50000 asco [imd 7. & 

Det. Ry. and Grand River Bt. Ry. Trac. ee mig. E. 5a 9,000,000 8,247,000 1988) M. & 8. 10 d 

New Haven Conn. St. Louls. 

. I e Se cua aes 

„ beta ice cer mum | mem erar | wx! um 

Winchester Avenue HE-..1et mig. g, 5a, | 600,000 | 600,000 912 M. & N. | 105 | -... ||Oitisens’ — — 1 — 1,901,000 (1913 J.& J, | 101% | 162 
E, 100,000 94,000 1 v. Hts., Un. De, & Mer. Ter. I 6s I. | 3.4 ; 111 1124 

. I „ * With interest 
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PASSENGER RAILWAY. 


Amognt. 
MÀ Interest 
1 Issued. Dae] periods. 


St. Louis- 
Date o/ Quotation—July 18,1898 


Fourth St. & Arsenal St. By..1st mtg. 6e.| 950,000 $50,000 |1908| J. & J. 80 85 
Jefferson Avenue Ey............18$ mtg. 5e. 400,000 400,000 1905 M. & N. | 100 102 
Lindell Ry. OCo............ «esse», 188 mig. 58| 1, 500, 000 1. 500.000 19110 F. & A. | 106 107 
Missouri C 1,000,000 700, 000 1916 M. & 8. 106 107 
fee City RE. Oo.... . . .. Ist mtg. 6e.| 400, 000 800,000 1910 A. & O. | 101 108 
copies RR. CO... . . . . . Id mfg. 6a. 125, 000 126,000 1902 J. & D. 98 101 
ued ea 8 RB. Oo.............-. c m. 78. 75,000 75,000 1902 M. & N. | 9754 | 100 
e's RR. Co...... 99999009600 Cons. , Oa. 1,000,000 800,000 1904 J. & J. ME dd e» 
uis & E. St. L. Electric..1st iu 6». 75,000 75,000 |1905| J. & J. 100 101 
H Louls RR. OO. . . a sessel mtg. 5a. 2,000,000 2,000,000 1900 M. & N. 100 101 
St. Louis & Sub. Ry......... 1s$ mtg. g. 5e.| 2,000,000 1,400,000 |1921| F. & A. | 101'«| 102 
t. Louis & Sub. Ry....... . Income 5e. 800,000 800,000 |...... —— 60 
TSouthern Electric By. .. Cons. mtg. 6s.| 500,000 500,000 1909 M. & N. | 118 115 
Taylor Avenue 8t. Ry...... lst mtg. g. 6a. 500,000 500,000 |1918| J. & J 1104 111% 
nion Depot RR. Co. . Ist cons. Men 6s.| 1,091,000 | 1,091,000 19000 A. & O. | 102% | 108% 
Union Depot RE. Oo......... Cons. mtg. 66. 8,500,000 1,787,000 |1918| J. & J. | 118 114 
Controlled by St. Louis BR. Oo. 
Oontrolled by Union Depot RE. Oo. 
Controlled by Lindell RR. Co. 
1$200,000 in escrow to retire 1st & 2d 
mt 
$600,000 in escrow. 
i 200,000 in escrow to retire lst mtg. 
ode. 
San Francisco Cal. 
Date of Quotation— July, 1898. 
California St. Cable RR. Ist mtg. g. 5s.| 1,000,000 900,000 |1915| J. & J. 118 | .... 
t Ferries & Cliff House Ry.....let mtg. 6s.| 650,000 650,000 1914 M. KS. 117 
Geary St., Park & Ocean RR. Ist. mtg. 58. 1,000,000 671,000 19210 A. & O. 102 
Market St. Cable Ry. Co. . . Ist mtg. g. 68. 8,000,000 | 8,000,000 1918 J. & J. 127 1297 
. Ry. Oo................. Ist míg. 200,000 |  ...... |....] 4 44 
Omnibus Cable Oo............... Ist mtg. 68. 2,000,000 | 2,000,000 1918| A. & O. | 127'4| 130 
tPark & Cliff House RR. ... Ist mtg. 6s 850,000 850,000 1912 J. & J. 108 % ...... 
Park & Ocean RE........ — lst mtg. 6e. 250,000 250 000 |1914| J. & J. 110 | 115 
Powell St. Ry................... st mtg. 6s.| 700,000 700,000 |1912| M. & 8. 11774 120 
Sutter 8t. Ry. Oo............... mtg. g. 5e.| 1,000,000 900,000 |1918| M. & N. | 1094| 110 
tOontrolled by Market 81. Ry. Co. 
Washington D. C. 
Date of Quotation—July 18, 1898. 
Belt Ry. Co... 10000000 — X 6j 518 mtg Se. 600,000 450,000 1920 J & J. 45 [ZEN 
Columbia Ry. . mtg. 6s. 500,000 500,000 1914 A. & O. 118 we 
Eekington & Soldiers’ Home. ef nate. 64 200, 000 200,000 1911 J. & D. 100 
Metropolitan RR. Co.. Coll tr. cons. 66. 500, 000 500,000 1901 J. & J. 1175 119% 
1850, 000 in escrow to retire lst mtg. bds. 
Miscellaneous. 
Dute of Quotation—July 18. 1898. 
Bridgeport Traction COO. lat mig. 68. 2,000,000 | 1.688,000|1928 
Buffalo (N. Y.) Ry. Co. . . Cons. mtg. 5s.| 5,000,000 | 8,548,000|1981 1 109 105 
tOitizens' St. _(ind’ polis). Ist cons.m.5s| 4,000,000 | 8,000,000|1988| M. & N 79 80 
Crosstown St. Ry. Buffalo). Ist. mtg. 58. 8,000,000 2, 366,000 1982 M. & N. 107 109 
Columbus (O.) St. Ry. . Ist cons. g. 58. 8,000,000 | 2,261,000|1982| J. & J 95 100 
onsolidated Traction (N. J.)..15$ mtg.5s| 15,000,000 18, 965, 0001988 J. & D 104 104% 
Croset'n St. Ry. (Colu's, O.). Ist mtg.g.5s| 2,000,000 572,000|1983| J. & D 96 
enver City Cable Ry —— st mtg. g. 68. 4.000,000 | 8,800,000|1920 J. & J. 
Denver Con. Tram’y Co.. Con. m. g. 58. 4,000,000 ,000|1988| A. & O. | 70 | 78 
Louisville (Ky.) Ry...1st cons. mtg. g.5s.| 6,000,000 | 4,981,000|1980| J & J 110% 11 
Minneapolis St. Ry. Ist cons. mtg. g. 58| 5,000,000 | 1, O50, 001919 J. & J. s9 | 98 
No. Hudson Co.Ry. iN. .J.).Cons.mtg. 58| 8,000,000 2,878,000|1928| J. & J 100 104 
o. Hudson Co. Ry. (N.J.)..2d ng. 56. 550,000 ,000|1928 M. & N. 90 | ...... 
No. Hudson Oo. RY: (N. J.)... .. Deb. d. 500,000 48.000102 F. & A. 112 . 
Paterson (N. J. v . Oons. mig g. 68. 1,250,000 | 1.000, o00 1981 J. & D. 107 10855 
Rcchester (N. Y.) Ry. — . Ist mtg. 58. 8,000,000 | 2,000,000|1980| A. & O. 986% 
Bt. Paul City Ry... ...... . Oong. g. 5e.| 5,500,000 | 4, 298, 0001909 ^... 89 92 
diia Paul Oity By. e . eee. DOD. g. 6a. 1,000,000 1,000,000 1900 TIS 85 9214 


191, " 91,000,000 in escrow fo retire 1s$ and 
d mtg 
1$800,000 in treasury. Bonds guar. by 
Buffalo Ry. Co. 
15760000 ts in escrow to retire bonds of 
C. C. St. RR. Co. 
$87,000 in treasury. 
7900, 000 rea’ ved to redeem prior liens. 
,000 in escrow, 


„With int'rest 
ELEOTRIO LIGHT AND ELECTRIOAL MFG. OOS. 


Boston, Mass. 
Date oj Quotation—Juiy 18, 1898. 


Edison Elec. Illuminating Oo., Boston.. 2,026,000 m Quar. 156 sess 
General Electric Oo..gold coup, deb. 5s.. 10, 000; 000 | 8,750,000 |1922| ......... 108 ie 
Pittsburg, Pa. 
Date of Quotation—July 18, 1898 
Allegheny County Light Co........ PEE 65. 500, 000 ......- |1911| J. & J. 106 è 
Allegheny City Electric 1 Ga —— 48. 260,000 . [1918| A. & O. „ 
Westinghouse Elec. & Mfg. Co. Sori p 68. 195,570 sese vetus M.&8. | .... base 
Miscellaneous.—(July 18,1898.) 
Edison El. Illig. Oo. (N. York) Ist m. 586. . 4,812,000 4,812,000 19100 110 e 
Edison El. Illig. Co. (N. Moon: m. g. 5s.| 15,000,000 2,388,000 19903 115%] ...... 
Edison Elec. Illg. Oo. (Brooklyn)....... 2,500,000 1,500,000 |1940|  ......... 111 112 
Edison Electric Light (Phil elphia).. 2,000,000 Vased. “Load, [oos sevca 108 | . 
Edison Illg. Co. (St. Louis) 4,000,000 e... 11928) F. & A. 60 61 
Mo. Elec. Lt. Co. (St. PRR Ist mtg. ee. 500,000 . eee 1909] A. & O. soss 
Mo. Elec. Lt. Co. (St. Louis)...2d ae we 600,000 ese |1921 jer nu Msc 
United Elec. Light & Power Co(N Je. 5,000,000 „ 75 90 
TELEPHONE AND TELEGRAPH. 
Miscellaneous. 
Date of Quotation—July 18. 1898, 
A merioan Bell Cte het — TB. 1898| F. & A. 100%} .... 
Worthwestern Tele raph Co coves o t 90000 006 75. 000009906 eecese  [ecccee ecccoc ev [ITI 
N.Y.&N.J. Telep rely Oo. gen. mig. 56 Sahas 3% a EE 108 | ..... 
Chesapeake & Potomac Teleph. Co.. .5a. "o .. . 1911] J. & D.] 108] .... 
ALLIED INDUSTRIES. 
Miscellaneous. 


Date oj Quotation—July 18, 1898. 
American Electric Heating eccosanecce DB. 600,000 600,000 TT oe 15 19 


A rmlngton & Sims Eng. Oo.. 60% %% „„ 6 20 %%% % % ꝙ,ꝶ a rl —— 999 25 
*Barney & Smith Oar Go. bee TOR — . ꝑ.: . IHH J. & J. 05 100 
Qerborundum M fg. GG ͤ inei aeeetts ‘6a. %%. 1 1904 M. & A. [IY [ITI 


iN omipal, 


NOTES FOR INVESTORS. 


Late quotations for copper are: Electrolytic, 111811c.; Lake, 113c.; 
casting, 11d(gllàác. 

The Central Printing District Telephone Company has declared a regular 
quarterly dividend of 2 per cent., payable to stock of record July 14. 


The United Electric Securities Company, Boston, has retired the following 
bonds: Seventeen, series 5, at 99.19; 110, series 8, at 102.25; 112, series 9, at 
102.06. 


The Albany (N. Y.) Railway Company has declared the regular quarterly divi- 
dend of 14 per cent. and an extra 11 per cent., payable August 1 to stock of record 
July 21. Books open August 2. 


The Edison Electric Illuminating Company of New York reports for June: 
Gross earnings, $215,156; operating expenses, $135,721; net earnings, $79,435, an in- 
crease of $10,230 over the net earnings for the same month i in 1897. 


Justice Dickey of the Supreme Court of Brooklyn has appointed J. Van Smith 
receiver of the Staten Island Rapid Transit Company. This is in line with the re- 
erganization of the Baltimore & Ohio, of which system the Staten Island road is & 
part. 

The New England Telephone & Telegraph Company of New York filed on the 
14th inst. with the Secretary of State at Albany a certificate of an increase of its 
capital stock from 812, 000, 000 to $15,000,000. The debts and liabilities of the com- 
pany amount to $3,505,404. 


It is announced that the Westchester & Connecticut Traction Company has pur- 
chased the North Mount Vernon Railway Compal, y's property and proposes to build 
a trolley road from Mount Vernon through Bronxville, Tuckahoe, Scarsdale and 
Hartsdale to White Plains. 


The Consolidated Street Railway Company of Atlanta, Ga., is about to refund 
its 5 per cent. bonds at 4 per cent., and a proposition to this effect, says the '' Jour- 
nal," based on a surrender of a part of tho stock to the bondholders, has received 
the assent of two-thirds of the parties intere ted. 


The directors of the Edison Electric llluininating Company of Boston, at their 
meeting on the 14th, declared quarterly dividend No. 37. They made it 2 per cent., 
payable August 1 to stockholders of record July 15. This is an inciease of 3 of 1 
pei cent. over recent previous payments. 


The amalgamation of the Municipal Electric Light Company with the Edison 
Electric Illuminating Company of Brooklyn has been completed, and substantially 
on the basis outlined in the circular issued by the Municipal Company to its stock- 
holders on June20. Allor nearly all of the 75,000 shares of stock of the Municipal 
Company has been transferred. 


The special meeting of Metropolitan Street Railway stockholders called to vote 
upon a proposition to increaso the capital stock will be held in New York on August 
9. The resolution offered will be to make the stock $45,000,000 instead of $30,000,- 
090 as at present, an increase of $15,000,000. Ten million dollars of this sum is to 
be sold to the stockholders at par on the terms heretofore outlined, while $5,000,000 
will be retained in the treasury. 


The Appellate Division of the Supreme Court in Brooklyn, N. Y., has affirmed 
the judgment of the lower court upholding the traffic agreement by which the 
Brooklyn Heights and the Brooklyn City & Newtown Railroad companies have been 
using the trolley line tracks in Washington street. The plan was inaugurated when 
the bridge trolley system went into effect, and is intended to relieve the congestion 
ot traflic in Fulton street. 


The Metropolitan Street Railway Company, New York, has given public notice 
that it will, on July 20, begin the electrical construction on the Sixth and Eighth 
avenue lines south of 59th street, and that during such work the horse car lines on 
those avenues will be discontinued. In the meantime it will give its patrons extra 
facilities in the way of transfers, including east and west transfers. 


On the 13th inst. all the property of the Columbia & Maryland Railroad Com- 
pany was formally transferred to the Security & Trading Company and the $450,000 
purchase money handed over. The company has now been divided into two lines, 
the Maryland Traction and the City & Suburban Railway Company controlling re- 
spectively the Washington and Baltimore branches. The Consolidated Railway 
Company. " Baltimore has arranged to purchase the line between Baltimore and 

icott City. 


The assets of the Kings County Traction Company, consisting of 39,987 shares of 
the capital stock of the Atlantic Avenue Hailroad Company of Brooklyn, N. Y., and 
the options upon the remaining thirteen shares of said capital stock, and options 
upon nine shares of the capital stock of the Brooklyn, Bath & West End Railroad, 
were sold at public auction on Thursday last for $2,100,000. The purchaser was E. 
H. Harriman, representing the directors of the company. 


Judge O' Rourke, of the Circuit Court at Fort Wayne, Ind., on Wednesday last 
rendered a decision finding that John J. Shipherd, the Cleveland (O.) financier, had 
wrongfully appropriated, by himself and through banks, $990,000 worth of bonds of 
the Fort Wayne Consolidated Street Railway. The effect of the decision is to turn 
back into the assets of the company, now in the hands of receivers, that amount of 
bonds, to be used in paying legitimate liabilities. The Guardian Trust Company of 
Cleveland and banks of that city were the principal defendants, and they will at- 
tempt to get a new trial. 


A dispatch from Schenectady, N. Y., states that the directors of the General 
Electric Company have issued a call for a meeting of stockholders, to be held in that 
city August 10, for the purpose of voting upon a proposition to reduce the capital 
Stock of the company from the present amount, consisting of 304,600 shares of com- 
mon stock of the par value of $100 each, and 42,520 shares of preferred Stock of the 
par value of $100 each, to $20,827,200, which is to consist of 182,760 shares of common 
Stock of the par value of $100 each, and 25,512 shares of the preferred stock of the 
par value of $100 each. The meeting, it is said, will be the most important ever held 
by the company. 


The deal whereby the Kings County Electric Light & Power Company will ab- 
sorb the Edison Electric [Illuminating Company of Brooklyn is confirmed in a cir- 
cular sent out on Saturday last by President Ethan Allen Doty of the Edison Com- 
pany. ‘The matter will be submitted to the stockholders of the companies as soon 
as the papers are prepared. The stockholders of the Edison Company will have the 
right to subscribe for 25 per cent. additional stock at par, and for the whole amount 
of stock they will then be offered par price in ninoty-niue-year 6 per cents. Pur- 
chase money mortgage bonds will be secured by the deposit of the Edison stock so 
sold and additionally by a junior mortgage of the Kings County Company upon its 
property and further by the deposit of a guarantee fund of $1,000,000. 


The Philadelphia ‘‘ Stockholder” says, under the heading When the War 
Ends”: This country seems ripe for a great expansion in business and the growth 
of new euterprises. The war with Spain, when it shall have ended, will, as the out- 
look now presents itself, add to both the glory and tle confidence of the American 
people. There will be the incentive to activity which comes from consciousness of 
strength coupled with ambition. But not only is the incentive present, but there 
is also the money. Not in the financial history of the country has there been such 
an extraordinary amount of surplus funds. There will be money for all reasonable 
ventures, and some that are not reasonable, when the opportunity for lending at 
proli table rates has passed, as it will pase, with the restoration of peace.“ 
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EDITORIAL NOTES. 


As is well known, the insulating 
power, or more properly speak- 
ing, dielectric strength, of any 
material with reference to a given current depends to 
& great extent upon the tension or energy of that 
current. This is essentially soin the case of insula- 
tion for conductors such as are found in the coils of 
high potential transformers, In the case of out- 
side insulation however, where a conductor several 
miles in length carries a current of extremely high 
tension, the shape of the insulator plays an im- 
portant part. Since the introduction of high ten- 
sion transmission, or where a line transmits current 
ata pressure of from 10,000 to 20,000 volts, this 
question of properly insulating the conductor from 
its supports has become an exceedingly important 
one. Glass or porcelain has to he relied on almost 
entirely, although in some cases pottery or stone 
ware insulators have been used in foreign countries. 
None of these substances are by any means ideal, 
and especially glass, which is too brittle and very 
apt to be broken under a jerk or strain. One of the 
principal reasons apparently why glass is so exten- 
sively used on telegraph and other low tension 
transmission lines in this country at the present day 
is owing to its cheapness, and to the fact that for 
some unaccountable reason porcelain insulators in 
rural districts are said to be much sought after by 
certain insects who take up their abode under the 
hood and spin webs, and thus by connecting the in- 
sulator with the oross-arm offer in damp weather a 
path of escape to the ourrent. 

Owing to the brittleness of glass, so far on most of 
the very high tension transmission lines in this 
country porcelain is used. An early type of such 
insulator closely resembled in appearance a student's 
lamp shade, but there ultimately were done away 
with, as it was found that the drip from the outside 
of the insulator fell on the cross. arm, and in case of 
a very heavy rain made a continuous stream which 
entailed an appreciable loas of ourrent and fre- 
quently destroyed the insulator through overheat- 
ing. With a view to overcoming this serious defeot, 
what is known as the helmet type of insalator 
was brought out. This is oval in shape and sode- 
signed that all the drip in wet weather falla from 
two ends that hang out several inches from the oross- 
arm. Another form of porcelain insulator recently 
patented and intended for potentials ranging from 
5,000 to 50,000 volts, is made in three separate parts 
fitted one into the other and fused together with 
glaze, the inner part being provided with a socket 
by which it is mounted. In this type of insulator 
the inner shell extends down toa point adjacent to 
the cross-arm, and forms a aleeve for the purpose of 
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protecting the pin from statio discharge or leaking 
of the current around the insulator. 

Cn all telegraphio lines where glass or porcelain 
insulators are used there is, as is well known, always 
more or less leakage due to the insulator becoming 
damp through the condensation of &he moisture of 
the air. In the case of a bigh potential transmission 
line, however, this accumulation of dampness on an 
insulator does not, as would naturally be inferred, 
cause à leakage providing the insulator is properly 
shaped. This is due to the fact that as soon as an 
insulator on such a line becomes moist and leakage 
tends to begin, statio electricity is immediately 
formed, which heats the surface of the insulator and 
preserves comparatively large dry areas between the 
streams that run down from the falling drops. | 

This remarkable action of the drying of porcelain 
insulators by statio eleotricity is probably one of the 
most valuable discoveries so far noted in the trans- 
mission of high potential currents. 

x K «X 

Dr. Johannes Horowitz, in a 
The Nernst recent communioation from 
Electric Lamp. Vienna to the New York 
Times, referring to the new 
eleotrio lamp invented by Prof. Walter Nernst, 
makes the interesting statement that although all 
the rights and patents have been acquired by a Ber- 
lin syndicate at a price of 6,000,000 marks, or $1,- 
500,000, no practical or commercial use san as yet 
be made of the discovery. As we stated some time 
ago, in the Nernst lamp the carbon filament is en- 
tirely done away with, a conductor or filament of 
magnesia or other metal oxide that has been sub- 
jected to an intense heat being substituted. Re- 
ferring to the metal oxides, Dr. Horowitz in his oom. 

munication says : 

‘‘ When in a conducive state such bodies allow the 
electric current to pass, and through it they are. 
made to glow intensely by reason of the great light- 
emissive power possessed by the substances. Nernst's 
incandescent bodies have proved perfectly stable at 
the enormous temperature (more than 300 degrees 
centigrade) which is produced by electricity when 
these bodies are made to glow, a temperature ab 
which platinum wire and carbon filaments become 
volatile and waste away. This renders it possible to 
produce a high degree of light intensity by means of a 
comparatively weak eleotrio current, and the experi- 
ments already made have proved that we can reckon 
on an economy far surpassing that of the carbon 
filaments hitherto used. Unlike the ordinary in- 
candescent lamp, the Nernst lamp will not require 
a vacuum, but will shine in the free air; indeed, the 
admission of air has proved to be advantageous, 
probably because the chemical obanges brought 
about by the enormous beat, and espeoially the re. 
duction of the incandescent substance, is compen- 
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eated when oxygen is taken from the air as a substi- 
tute.” 

Owing toa fear tbat eleotrolytio action would at- 
tend the use of the direot current, etress is laid in 
the patent epecifications on the use of alternating 
currents, The Nernst lamp would seem to be a de- 
cidedly new departure in the field of eleotrio light- 
ing, and the further experiments that will necesear- 
ily bave to be made along this line before this form 
of lamp can Le utilized commeroially, will unques- 
tionably be watched with interest by the soientifio 


world. 
XR 34€ x 


Dr. William M. Gross of Gilles- 

Atmospheric pie, III., with his startling theory 

Electricity as to electricity, which we re- 
to Propel ferred to at some length in an 

Street Cars? editorial in our issue of February 

VR . 1 1, 16, bas again cropped up. He 
now proposes to build a tower 100 feet in height at 
Gilleepie through which a wire about one-half inch 
in diameter willrun. At the upper extremity of 
this wire a bunch of smaller wires will be attached 
by means of which he proposes to collect the elec- 
tricity in the air. At the base of the tower will be 
located a machine, which the inventor oalls an in- 
duction generator, to divert the current and prevent 
it from passing into the earth. The details of this 
generator have been kept secret, the visible feature 
however being a revolving disk two feet in diameter, 
which, according to the inventor, must travel in the 
reverse direotion proportionally faster tban the earth. 
It is Dr. Gross's opivion that enough electricity can 
be seoured by one induction generator from the 
atmosphere to run a whole street-car system. As 
stated in our previous editorial, Dr. Gross is working 
upon the theory that electricity is dynamio and not 
static. The St. Louis Post Dispatch, which by the 
way seems to be the Doctor’s mouthpiece, quotes him 
as follows : 

‘* Statio eleotricity belongs to bodies at rest. Its 
nature is to rise to the highest point upon the body. 
Dynamic electricity belongs to bodies in motion. 

„“The polar diameter being less than the equa- 
torial diameter of the earth, ita excess of electricity 
would blow off at the equator instead of at the poles, 
and we would nolonger have the Northern and 
Southern lights. 

“ What probably ocours is, that as these currents 
pase around the earth through tbe atmosphere, they 
gome in contact with dry areas, and asa dry atmos- 

i phere is a poor conductor of electricity it appears as 
a statio obarge and bas been misleading to eleotri- 
cians. 

The earth and its atmosphere is the armature, 
and that portion of space between the earth and the 
sun is the electro-magnet of nature's grand dynamo- 
electrio machine. 

t The sun is shining on one-half the earth all the 
time. Its rays being vertical over some point of it 

. at every instant, ourrents of electricity are induced 
out of that portion of space between the earth and 
the sun by the earth in its revolution from west to 
east. In accordance with the natural law governing 
electric currents, they go in an opposite direction, or 
from east to west. 

“Lenz in 1833 demonstrated by a series of experi- 
ments that induced currents always go in the op- 
posite direction to the eleotro-magnetio force pro- 
duoing them, 

These currents are brought down to and forced 
into the earth by its centrifugal force, which tends 
from its center toward the east, while the currents 
tend to its center and toward the west, When the 
center of the earth becomes surcharged with elec- 
- tricity, it flows off again at about the 70th parallel, 
producing the Northern and Southern lights. 

* My machine is designed after the earth asa 
pattern. Wben placed at any point upon the surface 
aud driven as required, it will be the earth’s superior 
in centrifugal force and magnetism.““ 


Dr. Gross's idea of collecting atmospherio electrio- 
ity by means of a high metal rod is by no means 
new, as the French have been using in rural distriots 
what they term a geomagnetifere, which consists of 
a high pole surmounted by a crown of copper spikes 
to which a suitable wire conductor is attached, for 
collecting and distributing atmospherio electricity 
to vegetables and plante. The amount of electricity 
collected by this means, however, is comparatively 
small under ordinary atmospheric conditions, and it 


is therefore rather diffioult to see how Dr. Groes, in 


spite of his lengthy explanation and specially de- 
signed induotion generator, proposes to obtain enough 
eleotricity from the atmosphere to propel a dozen or 
more eleotrio cars. His experiments are worth 
watobing however, owing to their being based on 
theories radically different from those generally ad- 
mitted. 
& & * 

From all accounts the 
Trans-Mississippi and In- 
ternational Exposition, 
now being held at Omaha, 
is not suffering, as might 
be supposed, from lack of attention asa result of the 
war in which this country is at present engaged, as 
large numbers of people from all parts of the United 
States visit the Fair daily aud display great intéreat 
in the exhibits, and especially those to be found in 
the electrical section, containing as they do a great 
variety of the latest and most useful inventions in 
this branch of industry. That shis, the first Exposi- 
tion of the kind to be held west of the Mississippi 
River, has so far proven an industrial and commer- 
cial success, with every prospect of proving a finan- 
cial one likewise, cannot be doubted, and speaks 
well for the perseverance and executive abil ty of 
the promoters who could conceive and carry out such 
a gigantio undertaking daring a time of more or less 
financial depression such as bas been experienced 
the last few years. They are certainly deserving of 
great credit. 

The importance of this Exposition from an educa- 
tional and commercial standpoint cannot be over- 
estimated, as a special congress has been appointed 
to look after the former, while as to the latter it is 
beyond doubt that the practical result of the Expo- 
sition will be to increase the prosperity of tbe Trans- 
Mississippi States by prominently bringing their 
produots to the notice of the other States of the 
Union as well as to mavy European and South 
American countries. In other words, this Exposi- 
tion should do for the Tranus- Mississippi States what 
the New Orleans, Atlanta and Louisville Expoei- 
tions did for the Southern States, and what the 
Columbian Exposition did for the States of the mid- 
dle West. 


Under the Searchlight. 


Probable Effect 
i of the 
Omaha Exposition. 


Notes and Comments on Various Topics. 


How the Preferred Stockholders Now Look At It. 


The Boston News Bureau of July 19 says: 
A preferred stockholder of the Genera] Electric Company 


who objects to the acceptance of the plan recommended by | 


the directors for the adjustment of the capital impairment 
question, says that by the adoption of the 60 per cent. re- 
duction plan, preferred stockholders’ dividends to the 
amount of $119,056 per annum are transferred to the com- 
mon stockholders. He arrives at his figures in this way: 
7 per cent. dividends on present outstanding pfd. 
ihr uite io A . $297,640 
7 per cent. on pfd. stock reduced to 6 per cent. 
(82,651,200) „„ „ „„ nr 6 ¶ O 178,584 
Diverted dividends.......... ... . i ETE esse — « $119,056 
Charles Barrett, in New York stockholder, saya: The 
preferred stockholders are called upon to actually surren- 
der 40 per cent. of their interest. The common stockholders 
surrender practically notbing. Their proportionate in- 
terest in the property and earnings of the company re- 
mains unchanged while its value is increased by the 
amount surrendered by the preferred stockholders. 
" The right of the preferred stockholders to 7 per cent. 


cumulative dividends in priority to any dividends on the 
common stock is an individual right attaching to the stock 
under a contract recognized by the company and executed 
up to July 1,1893. The obligations of the contract cannot 
be impaired, nor in any way affected by action ofthe cor- 
poration, taken in the only way in which a corporation can 
act—to wit, by vote of a duly called meeting of stockhold- 
ers. Were it otherwise, the company might vote to reduce 
tbe preferred stock 100 per cent. and so get rid of 1t alto- 
gether; and if it had any troublesome income bonds it 
might dispose of them by the same process.” 


We are glad to see that the stand ELECTRICITY 
has all along taken regarding the proposed adjust- 
ment of the capital impairment of the General Eleo- 
trio Company is beginning to bear fruit, and the 
preferred stockholders are realizing that the plan 
suggested throws the whole burden of the readjust- 
ment upon tnem and leaves the common shareholders 
if anything better off than before. As we have re- 
peatedly reiterated, were we a preferred stockholder 
we should strenuously object to the plan suggested. 


3 NK * 
The Electrio Belt. 


O where is the genius that promised so glibly 
To place round the earth an electrical belt, 

And thus turn the globe at his pleasure? Where is he, 
In these days when humanity's ready to melt? 


The belt, is it ready to turn at our pleasure? 
If so give a twist, or a button press, pray, 
And give us a swing into cold, polar regions, 
Not forever, but simply an hour or two, say. 


In this age Electric, with wonders about us, 
Why, why sbould we swelter and suffer with heat ? 
O, why in the world don't those bright electricians 
Bring the scheme toa head and the circle complete ? 


The Government, mayhap, might give them the con- 
tract 
To furnish the weather—a trust might control— 
When cold they could give us & turn toward the tropics, 
When hot giveexcursions free up to the pole. 


Cohoes, N. Y. FRANCES V, HUBBARD. 
& & * 

THE Boston Commercial Bulletin, in some commenta 
upon the ciroular issued by the directors of the 
General Eleotrio Company, says: ‘‘ The noteworthy 
feature of the document, however, is the ooo] man- 
ner in which it is acknowledged that the General 
Electric Company has been carrying its patent valu- 
ation at twice its value on the books all these years. 
If tbe patent account is admitted to be exoessive 
and can be arbitrarily out down 50 per oent., how 
oan stockholders tell whether the actual value is 
worth even a million? This is one of the evils of 
corporation bookkeeping. These items, as patente, 
franchises, eto., are given any valuation that may be 
convenient, and when the oorporation falls into 
trouble or hard times, stockholders wonder where 
the big deficit in the balance sheet came from so 
suddenly. Such valuations, asin this case of the 
General Electric, are very apt to be utterly ficti- 
tious.” 

K ck ck 

IN spite of the edict forbidding the installation of 
eleotrio lights or telephones in the Saltan’s realm—at 
least so far as European Turkey is concerned—the 
Commander of the Faithful himself seems vastly in 
terested in electrical matters. He also indulges in 
what he denies, up to the present, to his more or less 
faitbful subjects. The Sultan's palace is magnifi- 
cently lit by electricity, and the electric boat on the 
artificial lake in the palace garden is daily patronized 
by his Majesty. A paragraph in the Electrotechuischer 
Anzeiger, referring to a recent dinner at the Yildis 
Kiosk, states that the Sultan asked the German Am- 
baseador repeated questions referring to electrio 
lighting, and that he appeared particularly interested 
iu the mode of power transmission as applied in the 
Lauffen-Frankfort station. Perbaps, says the Elec- 
trical Engineer of London, we may soon hear of Tur- 
key being thrown open to eleotrio enterprise, a fleld 
which should pay, as lavish expenditure fer anything 
that glitters, and especially for anything that is new 
and Western into the bargain, is the main charac- 
teristio of the Oriental. 
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AN INSTANTANEOUS SPEED INDICATOR. 


BY WM. HAND BROWNE, JR. 


The following instrument, which has been used in 
the Electrical Engineering laboratory of the Univer- 
sity cf Nebraska to indicate speeds, has given such 
general eatisfaction that it deserves some notice. 

The instrument is, in brief, a small permanent 
magnet dynamo witha drum-wound armature. The 
field magret is one of the standard magnets used in 
the Weston instruments. The armatare is very 
carefully laminated. Flat side-bearing copper 
brushes are used. These permit the armature to 
revolve in either direction, and are adjustable around 
the commutator. 

The armature is held in a fixed position in rela- 
tion to the fields by set collars. This is necessary as 
any longitudinal motion of the armature would 

affect the readings. The instrument is used in con- 
nection with a high’ resistance voltmeter, and is 
driven directly through a flexible shaft by the ma- 
chine whose speed it is desired to measure. Since 
the field is constant and there is little or no arma- 
ture reaction, if the brushes are properly set, the 
EMF. generated will be directly proportional to the 
speed. 

The instrument is herewith illustrated. Clamped 
to the end of the spindle will be seen the flexi- 
ble dentist shaft which drives the armature. This is 


sufficiently long to remove the indicator from the 
influenoe of the fields of the machine under test. 

At the other end of the shaft is the coupling for 
attaching to the driving shaft, This is a split pin, 
roughened on the sides, and is simply pushed into a 
hole drilled in the end of the shaft. This simple 
device prevents all slipping and can be attached or 
removed while the driving shaft is in motion. The 
only preparation needed for the use of the indicator 
is the drilling of a five-sixteenths inch hole in the 
end of this shaft. 

In determining the speed characteristic curve, a 
shunt motor, having a heavy fly-wheel, was driven 
from storage batteries to minimize the effect on the 
speed of fluctuations in EMF. This motor drove 
throogh a round belt and grooved pulleys the in- 
dicator, which was itself directly connected to a 
chronograph. Then by varying the applied EMF. 
any desired speed conld be obtained. There wasa 
slight drop at the upper end of this ourve as the 
brushes were not exactly in the correct position. 
When this is secured, the brushes oan be clamped 
and the characteristic is practically a straight line 
whether the armature revolves right-handedly or 
left-handedly. 

By using a voltmeter having the proper amount of 
resistance, the indicator becomes direct reading. 
Otherwise the readings in volts are multiplied by a 
constant to ascertain the speed. The voltmeter used 
bas a 15 volt soale and can be read to one-tenth of a 
division, or one revolution in 1,500. 

This instrument has been in constant use for the 
past nine months. It is not affected by the proxim- 
ity of large masses of iron. Neither the commuta- 
tor nor brushes show any appreciable wear. The 


armature is quite oool after running steadily for two 
or three hours. The bearings are large and self- 
oiling and require no attention whatever. The 
whole workmanship and finish of the machine is 
exellent, and fully up to the high standard of the 
Weston Electrical Iustrument Company, by whom it 
was made for Prof. R. B. Owens. It has proved to 
be one of the moet valuable additions to our labora- 
tory, and we propose adding several more to our 
equipment next year. 


SWITCHBOARD APPARATUS.* 


BY J. R. BLAIKIE, 
Chief Assistant Electrical Engineer, Bristol, Eng. 

The control and measurement of eleotrio energy is 
one of the most fascinating details of this branch of 
engineering. 

The switohboard, with its glittering array of 
polished metal and graduated dials, has always an 
attraction for the lay mind, while its intricacy or 
beautifal simplicity is a source of wonder or poetic 
appreciation to those better acquainted with such 
devices. 

Almost every station has some noticeable peouli- 
arity with regard to its switoh gear, and there are 
few stations that have not lived to see radical changes 
brought about in this portion of the original scheme. 


"The result at the present time is, that it is almost 


impossible to classify the types now in use. This 


striking non-conformity, although intensely inter- 


esting, is not partioularly happy, since it appears to 
show either ignorance or vanity on the part of the 
designers. 

One must admit that the spirit of commeroial in- 
dustry is to suppress varieties in favor of a standard. 
It would be rid ioulous to suppose that the mere 
straining after novelties has been the whole cause 
of the present multifarious assortment. Switohboards 
have been conscientiously designed and constructed 
to suit individual cases, simply because there was 
no general standard that might be adopted. After 
certain results and experiments, modifications and 
improvements have been gradually introduced. But 
this form of private research work is too frequently 
misguided and uneconomical. The experimenter 
cannot, as a rule, afford to test a portion of his work 
to destruction, so long as it answers his immediate 
purpose he is satisfied. 

A certain elegance of variety and some treasures 
of ingenuity must be sacrificed to further the march 
of scientific progress. One must be content to labor 
in a vast organization and strive towards a higher 
ideal than a more or less original switchboard. It 
is hard for a young enthusiast to surrender an op- 
portanity for displaying & capacity for design in a 
field of such unlimited possibilities. It is far easier 
for bim to imagine that there are peculiar necessities 
and requirements in the case under consideration, 
but seeing that there are life risks, and that the very 
heart of the undertaking lies in the switobboard, 
surely it should be the outoome of the strongest pos- 
sible combination of experience, and beyond the 


. reaoh of individual fanoy. 


Before dealing with the disposition of tbe compo- 
nent parts of the switob gear, it might be well to 
inquire into tbe duties and cbaraoteristios of the 
details. 

The necessity for ever breaking a oirouit while 
carrying muob energy is not universally granted. 
For example, Prof. Forbes in his paper on ‘‘ The 
Electrical Transmission of Power from Niagara 
Falls, November 9, 1893, says: ‘‘ I bold that it is 
a piece of culpable ignorance, ruinous tothe ma- 
ohinery, if anyone should ever on a large power cir- 
onit with alternating current suddenly break the 
circuit while ourrent is passing. The practice is 
quite unnecessary and has given rise to a large pro- 
portion of the breakdowns of alternating current 


* Read before the Municipal Electrical Association, Lon- 
don, June, 1898. 


machinery.“ Nevertheless there are switohes at 
Niagara (see Cassier’s Magazine, page 291, Niagara 
number) capable of breaking 5,000 horse power witb- 
out damage to themselves, eto. Prof. Fleeming 
agrees with Prof. Forbes, but he asks what happens 
if the circuit opens itself, and what is to be done 
about fuses. Unfortunately Prof. Forbes omita these 
points in his reply. 

In practice, of course, one never opens a oirouit 
conveying much energy unless some unforeseen oir- 
cumstanoe throws the whole or a portion of the ma- 
chinery out of the usual control. Could not such 
emergencies be met by inserting a moderate amount 
of resistance or impedance in the oirouit, increasing 
either by degrees if necessary? The same might 
apply to cut-outs when they are under the observa- 
tion of an attendant. In the author’s opinion main 
switches should work through steps in this manner, 
making it impossible to make or break with large 
ourrents. 

Assuming, as is customary, however, that a sud- 
den break is necessary, or that the switoh is in such 
a form that a sudden break could be made by a mis- 
take or acoidenf, on the part of the attendant, while 
transmitting a large amount of energy, the essential 
obaraoteristios of the design appear to be as follows : 

1. That there shall be no danger to the operator, 
either by electric shook or from particles of molten 
metal flying free, this latter to apply to adjacent 
apparatus as well. 

2. That there shall be no maintained aro. 

3. That the contacts shall not be burnt or injured 
iu such a manner as to prevent the efficient work- 
ing of the switoh on closing again. 

4. That the contacts and ourrent carrying portions 
of the switoh shall always be in such condition that 
no beating will oocur while carrying the maximum 
current for an indefinite period. 

With reference to the first condition there are 
several well known satisfactory examples. The 
plug form having a large insulating handle and 
shield, the breaks being in earthenware pots, gives a 
pretty certain immnnity from danger. A sufficiently 
long handle or mechanism actuated by cords can be 
considered safe. 

Another method is to mount a plate-glaes screen 
between the operator and the breaking contacts, but 
this does not protect the other apparatus, 

To secure a certainty of break many cor trivanoes 
have been devised. The simplest means is a eufi- 
ciently long air gap in the oircuit. 

For the sake of eliciting the opinions of the gen- 
tlemen assembled, some breaks (total length) for 
various conditions are suggested, assuming that the 
breaks are made with considerable and uniform 
rapidity: 


100 to 800 800 to 1.000 2,000 


Amperes. volts alternating volte volts 
orcontinuous. continuous. alternating. 
b —— xs D — aue 40 7 uua 4” 
25 . M. cl 6% .. e" 
So —„ 142^ ni EET S 0” 
Bo whos 140 10 a. 12 
100 25. per 2233 13” 
150 8^. . xs 1230 5 eus )4^' 
7 4^ ——— xe 13” uu 15" 
800 JJ)... 5” — 14" 2 16” 
40 6% — es 130 . 18” 
5&0 | ... 75 | ws» 14^ — 20 


(When these breaks are in the tubes, and so pro- 
tected from air currents, it might be well to add, say 
50 per cent. to the length of the gap, and the same 
if the breaks are in a vertical direstion.) 

The air gap may be in one line, but in order to 
save space and insure a rapid break, it is more 
frequent to have several breaks made simultaneously 
in a cirouit. It is not safe, however, to draw oub 
two or more aros, close together in air, without a 
substantial fireproof insulator between, as a alight 
ourrent of air will blow them together and thus de- 
feat the action of the switch. 

The plug switob becomes ratber too oumbrous in 
large sizes since the sockets must be very deep or the 
plugs must be spaced out considerably. 

One very happy solution is the uge of an (electra 
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magnet in the main cirouit to blow out the aro when 
it is formed. Another effective, though perhaps 
rather complicated means, is the application of a 
shutter, or clapper, whioh flies through the path of 
the aro and blows it out with the air currents set up. 
Some other designs cause tbe circuit to be broken 
under water, or an insulating oil, but to the author 
this appears to be a last extremity as there are 
obvious objections to the use of a liquid. 

To satisfy the third condition, '' tbat tbe contacts 
shall not be burnt, eto., is a comparatively simple 
matter. The rate of breaking is a primary consider- 
ation, though it may not apply so foroibly in the 
case of the alternating currents. The use of springs 
or tbe multiplicity of simultaneous breaks suggests 
itself at once. A liberal weight of metal, or the 
proximity of a good heat conduoting fireproof insu- 
lator, reduces the temperature of the arcing points 
somewhat, Asanextra precaution, the blades are 
usually made of wedge sbape, and plugs are tapered, 
so that they may clear themselves more or less on 
returning by shearing off the small globules of 
metal left on the contact faces. It is therefore de- 
sirable that the mechanism ehould be able to with. 
stand such strains, and so proportional that sufficient 
force can be applied. Another way of overcoming 
this difficulty is to provide auxiliary contacts which 
break just after the main contacts, and so oarry the 
aro. These contacts may be merely butting surfaces, 
which are not muoh tbe worse for being burnt or 
provided with easily renewable faces, or some ma- 
terial baving a high melting or volatilizing point, 
such as carbon. 

The degree in which the various switches on the 
market meet this requirement is readily seen. 

The current carrying capacity of the contacts is 
of the greatest importance, since a defective contact 
deteriorates at a sort of compound interest law. 
Taper plugs and spripg jaws almost invariably share 
this responsibility. When one reflects that trouble 
from this source may loosen the whole contact from 
the board, by destroying an ebonite busb, melt the 
solder from a sweating thimble and allow a cable to 
fall, or even render the handle of the switch useless 
or unsafe, there is enough material for serious 
thought. In addition to this there is not a very far 
remote ohanoe of fire. Possibly there may have 
been few acoidents up to the present time from this 
cause, owing to the newness of the apparatus, or 
from the fact that many switches are not working 
up to their full capacity. Certainly in point of de- 
sign this is one of the weakest features. In some 

nstanoes, the spring in cast brass and copper, without 
any means of adjustment for wear, is all that oan be 
relied upon. In the case of four plags rigidly fixed 
to a handle there are instances where they are sup- 
posed to go tigbt home into four fixed conical sook- 
ets. There are a few relics of the dark ages, when 
ourrent was allowed to pass through the hinge or 
pivot of a switch. 
the laminated type, built up of hard drawn or.ham- 
mered copper, which are admirably suited to their 
purpose. As a general conclusion, under this head- 
ing, it appears that it is advantageous to have few, 
preferably only one, breaking contacts in a circuit, 
which oan easily. be arravged-by means of flexible 
connections, This arrangement gives the operator 
an opportunity of feeling the condition of the spring 
contact while foroing the switch home. 

It has occurred to the author with reference to 
this subject, that there might be a useful application 
of a well known invention, of a paint which changes 
oolor on heating. 

The merits and risks of automatic apparatus open 
a very wide question. Where springs are employed 
they should only be strained through a small part of 
their range, and carefully secured from all possible 
chances of getting heated, either by current passing 
through them, or by oonduotion or radiation from 
other sources. There should also be some provision 

for retaining the spring, or parts of it, should it 


Of course there are contacts of. 
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happen to break. A single speck of rust on a steel 
spring will sometimes cause it to break, but the re- 
liability of such springs as are used in watches and 
rifle looks may be urged in favor of their use when 
thoughtfully applied. Weights released by triggers 
and catches are frequently used with suocess, but 
the inertia may sometimes be a drawback. Special 


attention should be paid to hinges, eto., in such | 


apparatus, since a slight defect may alter the adjust- 
ment or foul the whole mecbanism. In switoh 
work, it is quite common to have brass working on 
brass both of the same composition; this is sure to 
cut and bind in time. When it comes to talking 
of an automatic appliance that does not work, ad- 
jectives fail. Another point sometimes neglected is 
the provision of suitable buffers or arrangements 
for taking up the mechanical sbock or jar. Unfor- 
tunately nearly all insulating materials are mechan- 
ically weak, so they should never be subjected to 
rough usage. In most cases these switches are fet 
by hand and can therefore have strong reliable con- 
tacts. Where they have to be operated at a distance 
by means of a small current, the contacts are a 
serious trouble. An accumulation of sniall impulses 
can be used or the much abused mercury cups have 
to do duty. There are details in mercury cups how- 
ever which make all the difference. The cups should 
be of iron, nickel-plated, the copper fork should also 
be nickel-plated and be shaped to cause as little 
splashing as possible. 

For large currents and high voltages a multiplicity 
of breaks should be employed, so that a compara- 
tively low speed will be sufficient. The author has 
bad under his notice a switoh for 15 amperes, 100 
volts, in daily use for about three years. Three 
others, one for 15 amperes, 200 volts, the other two 
from 8 Lo 15 amperes, 100 volts, for 18 months. All 
these switches have given complete satisfaction and 
up to the present time have required absolutely no 
attention. 

Switches requiring a shunt coil permanently in 
cirouit are generally looked at askanoe, not for the 
sake of the coal here represented (though one does 
sometimes hear about the fuel consumed by a volt- 
meter), but mainly because the shunt coil has been 
known to break down. 

If it were recognized that a coil will not stand 
unlimited cooking at say 150° F., thas it is subjected 
to high pressure strains due to induction at times, 
and that in the case of alternating ourrents the 
wires must be specially supported and secured to 
resist the tendency to vibrate, then perbaps a ooil 
could be made worthy of the occasion. What may 
be good enougb for asingle aro lamp is not good 
enough to bear the reputation of a central station. 

So much for main switches. Plug connections 
have some point in common, though the problem is 
very much simpler. A taper plug between two 
blocks of metal, although almost universal for 
laboratory instruments, is rarely if ever used ona 
switchboard. A spring clip made to sand wich two 
projecting tongues is sometimes used, but the most 


usual form is a screw plug to connect bars on the 


back and front of a slate panel. Another form oon- 
nects a back and front board by pushing a parallel 
plug through spring contacts. Ample weight of 
metal will in most cases make a sound connection 
since there is nothing to impair the original fit. 

For very heavy ourrente, perhaps, in the case of 
screw plugs it may be well to have a spanner appli- 
ance instead of the ordinary fluted handle. The 
fire risks should also be considered in the event of a 
plug being taken out by aocoident while carrying a 
current. Facilities for replacing a portion of the 
bars damaged in tbis way would be advantageous. 

Fuses, although so simple in conception, are often 
one cf the most troublesome details. For low ten- 
sion cirouits certainly the problem seems eiementary, 
yet there are oases where links of copper as large as 
tbe mains have been substituted for fusible metal. 

There is a difference of opinion as to the most. 
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suitable metal for a fuse. Tin, lead and copper are 
generally employed. "Then comes the question as to 
whether a thin strip, à single wire, a number of 
single wires stretched parallel to each other, or a 
number of small wires twisted togetber, makes the 
most reliable fuse. 


The purity of the metal is also of great consequence. 
In designing a fuse the objects in view are : 


1. Safety to attendants and adjacent instruments 
from molten metal or splintered insulating material, 

2. A positive break in the ciroui$ when the fuse 
does melt. . 

3. An acourate knowledge of the capacity under 
the condition of its mounting. 

4. Durability. | 

5. A safe, simple and rapid means of replacing. 

6. Mechanical strength, rendering it independent 
of skilled or epecially careful handling. 

7. Protection from other sources of heat, from im- 
perfect contacts, eto. 

8. Compact ness. 


Taking a few common examples they are mostly 
defective in one or two points. 


The tin strip reduced in section at the center is 
generally suitable for low tension work, but it is 
almost invariably unprotected, and frequently in 
such a position that it will blow right in an attend- 
ant’s face if he should happen to close a switoh on a 
“ short-oircuit.’? 


This type is the most durable and the most acou- 
rately gauged, but if a large range of sizes is required 
it is a nuisance to have to keep so many spares, 
especially as they are usually of a particular pattern. 
A rapid replacement is managed by throwing over a 
link or inserting a plug to conueot another fuse 
already mounted. Otherwise it is satisfactory. 

For high tension work, there are quite a lot of 
examples that wili not bseak the circuit in case of 
a sudden short oirouit." Copper wire is generally 
most successful, since there is a less quantity of 
vaporized metal left in the path of the aro. In very 
small sizes, however, it is difficult to manipulate. 
Running in its normal condition at a high tempera- 
ture it deteriorates rapidly. Again, with a variety 
of fittings and mountings, the value for any particu- 
lar gauge alters considerably. Where the balance is 
held in favor of copper, there should always be an 
easy means of inspection at any time; either a trans- 
parent sbield should be used, ora duplicate system 
employed, which will allow a fuse to be removed 
and examined without interrupting the supply. 
One well-known fuse consists of a length of wire 
soldered at either end to plugs having ebonite 
handles. The mechanical weakness of this arrange- 
ment may lead to serious accident. The operator 
gets ove plug in, then perhaps breaks the wire and 
the live end sags down and touches his hand. Be- 
sides this, there is the inconvenience of having to 
solder the wire to the plugs. Another has a wire 
fitted into a gauge glass, sealed at the ends and half 
fall of a liquid; these have been known to explode 
with great violence. Let us hope that they have 
long since joined the ranks of ‘‘ our old type.” | 

A lead wire incased in an india-rubber tube, or a 
copper wire in an asbeetos sheath, has been used 
with success as far as the break goes; a wire ina 
glass or earthenware tube with the ends open is 
reliable if of sufficient length. Oneof the most 
recent designs has many novel features. The holder 
is in the form of a drawer made of earthenware, 
having a partition down the middle length wise. 
The fuse is a short length of wire, strained over the 
partition by means of two springs, the current being 
conveyed through flexible conductors, from two 
wedged contact pieces projecting from the back end 

of the drawer. When in use the drawer is filled 
with a special oil and pushed home, so that the 
wedges enter spring jaws. When the fuse wire melts 
the springs carry the ends down under the oil and 
so extinguish the aro, The makers claim that with 
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this fuse 500 smperes at 2,000 volts can be broken 
without any bitoh. 

The peroentage of error in adjustment must be 
rather large, since it would take some time to warm 
up a large mass of earthenware and oil, and again, 
the unknown tension of the spring introduces an- 
other source of error. 
duplicate for inspection and rapid replacement and 
are extremely compact. 

(To be continued.) 


THE PROTECTION OF STEAM HEATED 
SURFACES.* 


BY C. L. NORTON, 
Boston, Mass. 

The investigation, of which this is a partial report, 
has been undertaken at the request of Mr. Edward 
Atkinson and bas been pursued during a large part 
of the years 1896 aud 1897, and is yet uncompleted. 
The first ohject sought for was the relative efficienoy 
of several kinds of steam pipe oovering now upon 
the market. The second object was to ascertain the 
fire risk attendant upon the use of certain methods 
and materials used for insulation of steam pipes. 
Third, an attempt was made to show the gain in 
economy attendant upon the increase of thickness of 
coverings, and to show also the exact financial return 
which may be expected from a given outlay for oov- 
ering steam pipes. Further information is given on 
many minor matters aud conditions affecting the 
transfer of heat from a steam pipe to the surround- 
ing air. 


METHOD. 


The method adopted is one which, so far as I 
know, is original. A piece of steam pipe is heated 
from tbe inside electrically. The amount of eleo- 
trical energy supplied is measured, and hence the 
amount of heat furnished is known. If the steam 
pipe is kept at aconstaut temperature by a given 
amount of heat it is because that amount is just 
equal to the heat it is losing, for if the supply were 
not equal to the loss the temperature would rise or 
fall. In other words, the heat put into the pipe is 
just equal to the heat lost from it by radiation, 
convection and conduction. By measuring the 
electrical energy supplied I can determine tbe heat 
put in, and hence the heat given out or lost. It 
must be borne in mind that a given amount of eleo- 
trical energy always produces the same definite 
amount of heat, the amount of heat furni:hed by 
one electrical unit of energy being known with 
greater accuracy tban the amount of heat given out 
by u pound of steam in condensing. 

APPARATUS, 


The apparatus for making tests by this method 
comprises several pieces of steam pipe of different 
diameters and lengths, heated electrically from 
within by means of coils of wire in oil. The oil is 
stirred vigorously and serves as a very efficient car- 
rier of heat [rom tbe wires to the pipes. A brief de- 
soription of the smallest tester may make the 
details of the apparatus more easily understood. 

A piece of 4-inch steam pipe, 18 inches long, is 
closed at one end by a plate welded in, and at the 
other by a tightly fitting cover. This pipe is then 
filled with cylinder oil, and a coil of wire of suffi- 
cient carrying capacity and a stirrer are introduced 
into the oil. A thermometer is inserted in such a 
position as to record the temperatare of the oil. An 
ammeter and voltmeter or à wattmeter may then be 
connected £o as to record the amount of electrical 
energy supplied. The stirring must be brisk, and if 
enough power is put into the stirrer to be compara- 
ble with the electrical energy supplied, such 
amount mast, of course, be added, as it also is con- 
verted into heat. It is my custom to suspend the 
appacatus in the middle of the room on non-con- 


$ r presented atthe Niagara Falls meeting (June, 
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The fuses are arranged in œ- 
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ducting cords, and read the thermometer with a 
telescope, so that no heat from the person of tbe 
observer may be added to the supply given to the 
cover from within, and also thas care may be taken 
not to produce air currents by walking near the ap- 
paratus during a test. 

PROCEDURE, 

In making a test the following operations are. 
carried out, and observations are taken in the follow- 
ing order: l 

The current is turned on, aud heat is generated in 
the wire coil until the wire, oil and steam pipe have 
reached the desired temperature at which it is pro- 
posed to test. The current is then gradoally dimin- 
ish 2d until it is found to be of just the amount nec- 
essary to keep the pipe a5 this temperature without 
a rise or fall of ,'; of a degree in 30 minutes. A 
reading of the voltage and ourrent is now taken at 
intervals of 30 seconds, and the watts and B. T. U. 
are computed from their average. We then have the 
number of B, T. U. lost from the outside of this par- 
ticular pipe at this partioular temperature. If now 
we place a steam pipe cover around the pipe, we 
shall find that a less amount of energy is suflicient 
to keep it at the required temperature, the differ- 
ence being the amount of beat saved by the oover- 
ing. The minimum length of time considered suffi- 


requirements of the several covers. In short, the 
actval loss of heat per square foot of the pipe eur- 
face was correct for that particalar piece under the 
conditions of the test, but was not suſſioient for the 
estimation of the actual saving whioh might be ex- 
peoted from the general use of coverings. I deemed 
it wise, therefore, to construct new heaters, four 
and ten inches in diameter and thirty-six inches 
long, These were suspended by non-conducting 
cords in the center of the laboratory, ro as to hang 
freely and not be in contact with any conducting 
supports. Conduotion up the lead wires and stir- 
ring rod was found to be negligible. 

It seems to me tbat I have approaobed more nearly 
the conditions of actual practice than can be ob- 
tained by any other method of testing, except the 
actual use of a long run of pipe; and the determina- 
tion of tha amount of heat put into such a pipe by 
the ''oondensation?' method offers many difficul- 
tics and is open to much uncertainty. I feel, there- 
fore, that in adopting this method I am using a 
reasonable exposure for the pipe, and have an ex- 
ceptionally good opportunity to measure the heat 
supplied. 

Table I gives the relative oonduotivity of the 
various kinds of tteam pipe oover tested up to 
April, 1898. 


TABLE I. 
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Specimen. Name. 
| 

Nose et esa eiua mem cork stundard U. 
( Nonpareil cork octagonal . . . . 
m poc ,Manville high pressure. ..... . 
Diss m Agne... 
E Imperial asbestos 

EFF W.B ooo diabete ⅛ærv v ed tesserae 
FF Asbestos air cell ii es 
CCC ‘Manville infu»orial earth .. 
1. . ..... Manville low pressure n . eee 
V Manville magneein asbest unn . 
| ˙ "Magna desto 
1 sr ee e Molded seetio us, ceria od dtes 
NM Marsden Iinfusorial earth. 
N iets ener re " FFF 
. . ..... Asbestos fire board U. ... . 


C Calcit 24 


eae P oih enake ade Ee 


cient for the equalization of heat, or ' soaking in“ 
to the cover is six hours. If after a second heating 
of six hours no change in the conducting power is 
noted, the cover is considered in a permanent condi- 
tion and ia tested. Some covers, notably those com- 
posed wholly or in part of wool, cannot be consid- 
ered dry and constant until after au exposure upon 
a pipe at 200 pounds pressure for six or eight days. 
Covers containing sulphate of lime are also slow in 
drying. 

The three thermometers used were frequently 
standardized in napbtbaline, acd were examined to 
note any disagreement amopg themselves. 

A disoussion of the position of the tester and its 
exposure to air currents will be found in a later 
parazrapb. 

RESULTS. 

A comparative test was made in 1895, upon a 
number of steam pipe oovers on a 4-inoh tester 16 
inohes long. ‘The results obtained have been pub- 
lished in the ciroulars issued by the Boston Manu- 
facturers’ Mutual Fire Insurance Company and hy 
the Steam Users’ Association. The values were 
stated to be purely relative, the specimen being too 
small to give reliable data on the absolute conduc- 
tion, and the surrounding oonditions not beirg 
controlled other than to maintain them constant 
during the several runs. The ends of the specimen 
were covered by massive heads and the whole tester 
was situated within a few iuches of a bricx wall ard 
a stone pier. It was called to my attention that tle 
beat loss was probably high, aud I agree that the 
exposure was such as to make it so, being a rather 
harsb test, butone wbich was rigidly uniform in its 


B. P. UI. loss | 
.T.U. loss , Weight in 
| Ratio of 
| per sq. ft. ‘ona to low Thickness x we er 


pipe sur- : : 
face per froni yar in inches. Jength 4 In. 
minut-. Pe. | | diameter. 
— — — 55 

e RE Ve e ose 2.20 159 „ 1.00 27 
„ 2 ds 17.2 40 16 
Ae m E MONS 9 UN 17.2 1.25 54 
Oe tenth hens he aul | 2.15 17 7 1.12 35 
2.19 18.0 1.12 45 
f 2 62 18.9 1.12 59 
C 277 20.0 1.12 85 
e 2 x0 20.2 152) vat 
alts vedo vede 2«7 20 7 1.25 2 
C 2 W 208 1.50 65 
VETEREM | 2.01 210 1.12 48 
C 3 00 21.7 1.12 41 
Mboreke vets 3.11 25 7.00 15 
e 8.27 237 1.09 8 
S ae | 8:3 24.1 1.1? 85 
"oc 3 61 26.1 1.12 66 
"| 18.84 100. ee oe 


It gives the results of the teste upon moat of the 
samples tested, some being omitted when found to 
be of such low efficiency as to be of doubtful value. 

Specimen A consists of granulated cork pressed in 
a mold at high temperature, and then submitted to 
a fire-proofing process. 

Specimen B is similar in composition, but is made 
up of several strips of cork instead of two semi- 
oylindrioal eections. 

Specimen C is a sectional cover composed of an 
inner jacket of earthy material and an outer jacket 
of wool felt, the whole being one and one-quarter 
inches thick. 

Specimen D is a molded sectional cover oompoeed 
of about 90 per cent. carbonate of magnesia. 

Specimen E is essentially an air oell cover, being 
oomposed of sheets of asbestos paper which have been 
indented before being laid up, the indentations 
rervinz to keep the thin sheets of paper from coming 
in close contact with one another, thereby causing a 
considerable amount o! air to be held throughout 
the body of the cover. 

Specimen F is composed of a wool felt with a 
lining of asbestos paper. 

Specimen G is a oover made up of thin sheets of 
asbestos paper fluted or corrugated and stuck to- 
gether with silioate of soda. 

Specimen H is a plastio covering made of infr- 
sorial earth. 

Specimen I is a low pressure covering similar to 
Specimen F. 

Specimen J is & plastic cover, and called by the 
makers magnesia-asbestos. It contains only a slight 
amount of carbonate of magnesia. 
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Specimen K—The magnabestos is a molded cover, 
containing about 45 per cent. of carbonate of mag- 
nesia and a considerable percentage of carbonate of 
lime. 

Specimen L is composed mainly of sulphate of 
lime and some 20 per cent. of carbonate of magne- 
sia, and has upon its outer surface a thick sheet of 
felt board. 

Specimen M is a seotional molded cover. It is 
composed largely of infusorial earth from California. 

Specimen N is similar to Specimen M, except that 
to its composition has been added some 45 per cent. 
of carbonate of magnesia. 

Specimen O is similar to Specimen G, except that 
it has larger cells and contains much more silicate of 
soda. It is very hard and strong. 

Specimen P is a seotional molded cover, composed 
mainly of sulpbate of calcium. It has an outer 
layer of felt board. 

In regard to the compositions of Specimens 
C, J, Land P, I desire to state that I have made 
no complete analysis, but I have satisfied myself 
that the prinsipal ingredient is sulphate of caloium 
aud not carbonate of magnesia. Prospective pur- 
chasers of pipe covers should not be misled by 
nam2s. Since the appearance of Prof. Ordway’s 
reports, it has been recognized that carbonate of 
magnesia was of great value as a non-conductor of 
heat, hence the name Magnesia“ bas been applied 
toa great many covers. It is to be observed that 
there is no virtue in a name. Asbestos is merely an 
incombustible material in which air may be entrap- 
ped, but when not porous is a good conductor of 
heat. Magnesia is a most effective non-conductor. 
This name has been applied to many compounds of 
which the greater part consist of carbonate of lime, 
or plaster of Paris, materials which are not good as 
a heat retardent. The percentage of magnesia car- 
hoaate and plaster of Paris in several molded teo- 
tional covers is given in Table II. 


TABLE II. 


Percentage Composition. 


Specimen. — — 
Mg. CO,. Ca. SO,. 
IE ox ex ²ð 80 to 90 8 
(D haolQeVss E REESE less than 5 65 to 75 
C a UE 20 to 25 20 to 60 
CCC less than 5 75 
oak who die eet Ri ae 10 to 15 l none, 


I bave made no investigation of tbe effect of the 
raw materials upon the metal of the pipe, other than 
to satisfy myself that the oork, magnesia, air cell 
and Imperial covers cause no corrosion. 


The conditions of testing were such as I have 
adopted as being reasonably near the conditions of 
actual practice. The room temperature was kept at 
72 degrees Fahrenheit, and the openings into 
the room were oarefully closed. It was found 
early in the series that variation in the amount 
of moisture present in the air altered the amount 
of beat lost from the covers, but no attempt was 
made to correct for this. The error introduced is not 
greater than one per cent. 

It was found that the heat loss per square inch of 
the flat surfaces at the ends of the pipes was less by 
several per cent. than the loss from the sbarply 
curved sides, and as all pipe covers tested were used 
to cover both sides and ends, the figures given in the 
table show a loss less than would be shown were the 
pipe surface wholly oylindrical, and more than if 
it were all flat. 

The pipes were suspended from the ceiling, as de- 
soribed in an early paragraph, and the air circulating 
about them was due only to their own convection 
currents. The variation in thickness in different 
places on the same specimen was considerable, but 
an average of twenty measurements was taken and 
results given in the table to the nearest one-eighth of 


| ELECTRICITY. 


aninoh. Owing to these variations in thickness, the 
resulte of a measurement of the eflicienoy of any 
one cover cannot be used to predict tbe efliciency of 
a second cover of the same make with an accuracy 
greater than two per cent. Two specimens of each 
make were tested, and in some cases four, the mean 
value being given in the table. 

Table III gives the saviug, in dollars, due to the 
use of the various covers. 


'TABLE III. 
| : ^ 
| BET 
d 7. 
5 a E b 
B Name. | E .. m | & 5 
g 22 2 28 
a z = — 
d) 28 > | po 
— | 2 | $ z 
A.. .i Nonpareil cork standard.. | 2:20 | 11.61 $3 
F | Nonpareil cork octagonal......; 2.38! 11.46 | 37.22 
G ‘Manville sectional, II. P...... 2389 11.46 , 37 20 
D o does iC cxx pe b aa ei: 2.4, 11.390 36.90 
FF Ampertal asbestos.. „ 2 19, 1135 35x0 
F. . WUB” R 9 . 2.62 11.22 36.10 
. ee air cell. eee} 2.77 1107 3600 
I Manville infusorial earth. ves | 2.80 11.0 35.55 
| cR Manville low pressure.. 2 x7 | 11 9 35 65 
n E |i Manville magnesia asbestos | 2.5 | 1096 35 60 
K wes IJlagubes tos 2.1 10.91 35.50 
13 5 „ e ee B00, 10.81 35.20 
N.... . Marsden No . 3 11 10.73 3435 
N ess . |Maraden No. 1 ee ee, o9 1057, 3660 
O .. . . Asbestos fire bonrd 333 10.51 3120 
E ic nleileͤ—— . . 36I 10.23 33.24 
13.81 0.00 
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Table IV shows that at the end of ten years the 
best of thecovers tested will have saved $46 more 
than the poorest. "The difference between the sev- 
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able on this ground, being almost indestructible by 
heating. 

The Imperial asbestos is also perfectly safe from 
any fire risks, as is the air-cell and fire board. 

The Manville and Marsden infusorial earth and 
also the Manville asbestos-magnesia are liable to no 
accident from fire, nor is the Carey calcite. 

It is to those covers, the '* W. B." of the Watson 
Company, and the Manville sectional and otheis 
which possess a composite structure that I desire to 
call attention. Ido not consider it safe to put upon 
a steam pipe wool, hair, felt or woolen felt in any 
form. The causes of risk are two: First, the wool 
may become charred by heat from tLe pipe and 
finally igiited. However, this can hardly happen, 
even on bigh pressure pipes, when the thickness of 
fire-proof material, asbestos, magnesia, or whatever 
it may be, is of as great a thickness as one inch. 
The second and most serious risk is from the pres- 
ence in shops or mills of the long tubes of wool, dry 
as tinder, often conuecting one room with another, 
and ready to flash at the slightest rise in the already 
too great temperature. I would even insist that the 
canvas jackets on the covers be fire-proof. An acci- 
dent in my own laboratory bas proved the actual 
danger of these wool felts, and 1 should not be will- 
ing to allow their use again. Their efficiency is 
high as non-conductors, bub not higher than any 
other perfectly safe covers. If the wool is separated 
by about one inch of fire-proof material from the 
pipe it is not kept so hot and dry, and the risk from 
outside ignition is less, but I do not endorse the 


TABLE IV. 
Net Saving per 100 Square Feet. 
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Specimen. 


— 


N vonpareil cork standard. 


~ 


F SEKT ASK TOSSES 


is "Manville 888110 bon prensure., 
.. Magnesia... Shi M ud 
Imperial asbentos.. 

W. B.“ 


ats Asbestos air cell. 
... Manville infusorial 'earth.. 
--|Manville low pressure 
... {Manville 5 nabestos.. 
— Magnabestos... 
.. Watson's molde D. sectional.. 
... Marsden No. 2 "m 
..... Marsden No. 5 
. ..lA«bestos fire board.. 
..-|Caleite... TC 
Bare pipe. — 


2526 56 6 892289929 


| 


414s 


l year. 2 years, $ years. 10 years. 
„ 3 
| | 
. 912.80 $50.6) $161.00 , $353.00 
| 12.20 49 10 151 00 | 317.00 
12.20 49.40 161 0) | 3 700 
| 11.90 18.80 159050 84400 
11 80 48 60 159.60 | 243 0) 
11.40 47 NO 157 09 43000 
„ 11 00 47 00 155.00 | 325 00 
vi 10.55 46.70 154 25 343.00 
zer] 10.65 46 30 153.75 331.00 
oe 10.60 | 46 20 153.00 331.00 
s! 10.50 46 00 152 51 | 3.0.00 
— m2 | 4540 15100 37 00 
ae 985 44.70 149 20 823.00 
—ͤ . 960 411 2⁰ 1100 23217600 
QM 9 20 43.10 116 00 317.C0 
"np 8.24 141.20 307.00 
| i 


eral covers of the better grade is exci 0 
small. 

The money saving is computed on the following 
assumptions: Coal at $4 a ton evaporates ten pounds 
of water per pound of ooal. The pipes are kept hot 
ten hours a day three hundred and ten days a year. 
If computations are made, as is sometimes done, on 
an assumption that the pipes are hot twenty four 
hours a day three hundred and sixty-five days ina 
year, the saving is nearly three times that shown in 
Table III. 

Generally speakivg a cover saves heat enough to 
pay for itself in a little lesa than a year at 310 ten- 
hour days, and in about four months at 365 twenty- 
four-bour days. 

It is evident that the decision as to the choice of 
cover must come from other considerations as well 
as from the conductivity. 

The question of the ability of a pipe cover to 
witbstand the action of heat for a prolonged period 


without being destroyed or rendered less eflicient is 


of vital importance. The increasing use of cork asan 
insulator has Jed to many questions as to ita ability 
to remain '' fire-proof.’’ I have exposed it to a tem- 
perature corresponding to 350 pounds of steam for 
three montbs, and toa temperature corresponding 
to 100 pounds for two years, and can detect no 
change, and I am eatisfied, as well as one can be 
without the actual experience, that, any suspicion 
of its ability to withstand continued heating is 
groundless. 

The magnesia covering is, of course, unquestion- 


]raotice of many engineers in wrapping hair felt 
outside of a sectional cover. The saving due to 
this practice is indicated in Table V. 

The following assumptions have been made in 
computing the Tables 1V, V and VI: First, that 
all the covers cost $25 per 100 square feet applied. 
I realize this is a high figure, perhaps too higb, yet 
it is not far from the list price of several makers, 
and any attempt to get a definite price from them 
revealed a maze of discounts and double discounts 
and flexible price lists too intricate for an uninitiated 
mind to unravel. In case the saving due to a cover 
which costs $20 instead of $25 is desired, the simple 
addition to the final saving of the $5 difference 
makes the necessary correction. 

Secondly, by the advice of the makers, I have 
made an assumption that the cost is not nearly pro- 
portional to the thiokness. As the thicker coverings 
are not now made in great quantities, the actual 
cost of their manufacture is uncertain. 

Inspection of Table V shows the saving due to 
the use of hair felt outside a standard magnesia 
cover. 

In five years 100 :quare feet of hair felt saves $7 
more than its cost, and in ten years it saves $20 above 
its cost. 

The fprther saving due to a second inch outside 
the first is $8 in ten years. Of couire the well- 


` known tendency of hair felt to deteriorate should be 


considered. 
In the case cf nonpareil cork, inoreasing the thick- 
ness from one to two inches raises the oost from 
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about $25 to $35 per 100 square feet, and inoreases 
the net saving in live years by $10 and by $30 in ten 
years. In other words, the second inch of material 
in use about pays for itself in two years, while the 
first pays for itself in about one year. The third 
inch does not increase the saving even in ten years. 
The second inch, therefore, more than pays for in- 
terest and depreciation, while the third fails to do this. 

In the case of the asbestos fire board, a second 
inch in thickness causes a saving of $20 in teu years, 
the third and fourth inches showing a loss. 


In general it may be said, therefore, that if five 
years is the length of life of a cover, one inch is the 
most economical thickness, while a cover which has 
a life of ten years may to advantage be made two 
inohes thick. 

In view of the custom which prevails to some 
extent of wrapping asbestos paper around a pipe, 
and surrounding the whole with hair felt, I made 
tests as tothe temperature of the bounding line of 
the asbeetos paper and hair felt, using a Le Chatilier 
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TAnLE VIII. 
Effect of Surroundings. 


B. T. U. 
lost per aq. 
ft. per min- 
ute at 200 
Condition and Position of Pipe. pounds, 
1. Standard condition hung in center of room...... 13 4 
2. Near brick wall. between windows.............. 112 
3. Hung horizontally in center of room 1206 
; x Q0 inches long.. 13. 18 
4. Vertical 10 inch pipe (Is inches long ............ 14.12 
: p 610 inches diameter... 14.44 
5. Vertical, 18-inches long Iı 4inches diameter... 1520 
6. f inches diameter in draft from electric fan ..... 20.10 


Table 1X shows the varying loss from a bare pipe 
with the change in pressure : 
TABLE IX. 
Variation of Heat Loss with Pressure. 


Bare pipe. Loss B. T. 

Pressure. U. per sq. ft. per min. 
310 15.97 
200 131 
100 8 92 
50 8.04 
60 7 00 
4U 5.74 


A very thorough test was made of the common 
method of judging a pipe cover by the sensation of 


thermo-electrio pyrometer for this purpose. The warmth given tbe hand on touching it, and nothing 
TABLE V. 
Variations in Thickness, ele. 
l Saving in Sarin in RENE 2 5 
B. T. U. per l no 
Specimen. eq. ft per 10) sq. ft. — 82 
^ni per | zd 
Winne year. l year. Semin: 5 vears. 10 years PE 
| i 
Magnesia: | 
1*, inches thick .. mE ES £7 75 $7.75 | $0550 | $159 | $317 | $30 
15. inches thick and 1 inch. of hair felt. wed dE ded Rear 12 3x 40.22 5 22 15 41 106 3n7 35 
l*. inches thick and 2 inches of hair felt................ 12 77 11.50 1.50 | 43 00 167 375 40 
Nonpareil cork: | 
I 3e hieden aiea ERES a PR VE ane ĩ ͤ 11.64 37 80 12.80 50 60 164 853 25 
nene RO CRAT RECO GR Rn Rene 128 41.75 7.75 | 48.70 171 38 35 
(( ³»wmäꝛꝛ. oe y nines aai 12.04 12.65 7.95 34 10 160 370 50 
Fire board: | | 
Eine weceeex 10.54 31 20 9.20 434) 146 317 25 
2 inches e T 11.15 27.25 225 3u 50 151 337 35 
MIU T 11 70 85.00 12 00 | 25 (o | 140 320 | 50 
4 inches 118 38,40 | 26.60 | 11 50 127 319 65 
! 
different samples of asbestos paper give widely vary- too harsh can ‘be eaid of this practice. The senfa- 


ing resalte, but a general idea of the protection 
offered by the paper may be had from Table VT. 
„ TABLE VI. 
Protection. Affurded by Asbestos Paper.— Pipe at 200 
Pounds Pressure. 


| | 


Pressure corre- 


Thickness Temperature aponding to 


pee ee | 


of asbestos | inside | Se SIO Dera: 
luer“, wie eit felts Mie of uhe hal 
| ME 
3 | | x 
d, inch. 3451.7? Fahr. 356? Fabr. | 146 pounds. 
D eBay. 0: SP S N n i 
i a6 384.6? tt 302° 46 | 7 te 
1 „ àv S | 2669 © Í 39 d 


I have had my attention called to the varying 1885 
from bare pipes when their surfaces were in varying 
conditions as regard rust, dirt, paint, eto. I there- 
fore made a few brief tests to satisfy my mind as to 
the chance of there being any large variation which 
might influence my figure for the loss from bare 
pipe, viz., 13.84 D. T, U. per square foot per min- 
ute. The results are shown in Table VII. 


TABLE VII. 
Loss of leat at 200 Pounds from Dare Pipe. 
B. T. U. lost 
per sq. ft. 
Condition of Specimen. per minute. 
New l'ipe............ ees VVV 11.9; 
Fair condition........eeeeeeeee eee eo torno 13 *1 
Rusty and black .... 2.6. 66 cece eee ee eee ew neee 1120 
Cleaned with caustic potash inside and out..... 13.55 
Painted dull WEIttie! eren 14.39 
Painted glossy white.. FC 12 02 
Cleaned with potash ngain P GEN AUS GRE RACE RSs 13.81 
Coated with cylinder ilunUUUU—U Pn 13.90 
Painted dull black.. EN 11.40 
Painted glossy black. l˖d˖dn˖dnmdndnd ꝗ — 12 10 


The rate of heat loss from a bare pipe is also 
affected by the air circulation and the temperature 
of the surrounding bodies. A few tests were made 
to indicate the magnitude of the errors likely to be 
oaused by variation in these conditions, and a brief 
examination of some of the results may be interest- 
ing. They are given in Table VIII. 


tion is dependent to such an extent upon the nature 
of the surface that it fails utterly to give any idea of 
the actual temperature. I bave been unable to de- 
vise any method of so attaching a mercury ther- 
mometer to the outside of a steam-pipe oover as to 
make use of it as a testing device in measuring heat 
loss. 

I am desirous of calling attention to the advan- 
tages arising from the use of plastic rather than 
sectional covers. The ease of removal for repairs or 
alterations makes the sectional vover better for some 
work, but there ia much pipe surface wbich might 
be covered securely with plastio where a sectional 
cover is soon ruined by vibration. Ofcourse the 
plastio covers offer no possibility of leaky joints and 
long cracks. It should be borne in mind that in 
most cases about 20 per cent. of the entire surface 
to be covered is irregular, and must be covered by 
plastio or fittings. It will be well for prospective 
purchasers of pipe cover to see to it that their con- 
tracts call for fittings an' plastio of as high an efi- 
ciency as the sectional cover shows. 

I am now testing a considerable number of samples 
of non-conducting material, not perhaps classed as 
pipe covers, but used for heat insulation. Table X 


gives some figures concerning them which may be : 


of interest. 
TABLE X. 
Miscellaneous Substances. 

B. T. U. per Saving in 
iouis sq. ft. per one year 
T min. at 200 per 100 aq. 

Specimen. lbs. ft. pipe. 
Box A. 
1 with fand... 3.18 €31 60 
2 with cork, powde red.. p iss 175 39.40 
3 with cork and infusorial earth... VM 1.90 34.00 
4 with anw dust —ꝛw emn 215 37.90 
5 with charcoal... TES 2 00 38.50 
6 with ashes.. ee 2.46 86 90 
Brick wall 4 inches thick. OE ae rs : 5.18 . 80 
Pine wood 1 " rer 355 33.40 
Hair felt 1 M MEE Sn 2.51 16 NO 
Cabot's seaweed quillt . 2.79 35.90 
Spruce Linch thic g 3 10 33 40 
ae ME W e mie S e sien a cy 231 37 50 
s 3 * b 2.02 35 50 
Oak Linch thick.............. . 3.65 33.10 
Hard pine Linch thick.............. 9.72 32.90 
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The box A referred to in the table is a į inch pine 
box, large enough to surround the pipe and leave a 
one-inch minimum space at its four sides. In it 
were tested several materials which I find are used 
in just this way for steam and oold Storage insula- 
tion. 

In concluding, I desire to expresa my thanks to 
those gentlemen who have assisted me in this test, 
and especially to Mr. John R. Freeman, Member of 
the Society, for his kindly advioe. 


LONDON NOTES. l 


[From our London Correspondent.) 
The Waterloo & City Electric Railway Opened. 


Daring several yeara past we have briefly recorded 
the progress made in the conatruction of the under- 
ground eleotrio railways of London, particularly 
the line ruuning from a point beneath the Waterloo 
Station, beneath the River Thames, under the very 
heart of the city of London at a great depth, to a 
central point near the Mansion House, where it is 
intended that several new electric underground 
lines shall converge. We have now at last to record 
the opening of the Waterloo line, which consists of 
twin tunnels constructed by the aid of the oele- 
brated Greathead shield, the length of these tunnels 
being about J} miles. There are no intermediate 
stations. 

The work was commenced about four years ago, 
various difficulties in the earth work at the Mansion 
House end, also other causes, having led to consid- 
erable delays. The Duke of Cambridge declared the 
line open on Monday, July 11, in the presence of a 
goodly company of officials, direotors, engineers, 
eto., and the trains will be almost immediately 
available for publio traffio. The line is owned and 
operated by the Waterloo & City Railway Company, 
but the London & Southwestern Kailway, whose ter- 
minus isat Waterloo, is understood to be very closely 
connected with the undertaking. The electrical 
equipment has been oarried out by Messrs. Siemens, 
Prog, & Co. The generating works are situated near 
Waterloo, the third-rail system is employed, and the 
American type motor cara are ätted with gearless 
motors. The track is of standard gauge (4 ft. 83 
in.) Atoue point the tunnels are laid beneath the 
great sewer and the tunnels of the Metropolitan 
Street Railway Company. The engineers for the 
line were Prof. A. D. W. Kennedy (Mr. Greathead 
it will be remembered died while the works were in 
progress), and Mr. H. Dalrymple Hay was resident 
engineer. The Waterloo & City is the second un- 
derground *'electrio" for London, the other being 
the well known City & South London, whioh is 
rapidly extending at both ends. As the Waterloo & 
City isa shorter and better district from a traftio 
pointof view, it will probably show a more favorable 
return upon the capital outlay during the early 
years of running than did the City & South London. 
The Central London underground line is being 
pushed forward for completion as early as possible, 


Discovery of a New Gas. 


A special cable dispatch from Paris, July 19, to 
the N. Y. Sun, states that Prof. Nasini of Padua has 
communicated to tbe French Aoademy the result of 
his investigation of the gases issuing from the earth 
in volcanio districts. Among them he found ooro- 
nium, which bas hitherto only been known hypo- 
thetically as a constituent of the sun. His investi- 


gations suggest the probability of the presence of 
other new elements. Coronium seems to have a 
vapor density far smaller than bydrogen. 


The General Electric Company owed; on July 
1,1898, $1,488,200 accumulated dividends on its pre- 
ferred stock. These dividends have not been paid 
sinoe July, 1893. The rate of interest is 7 per cent. 
per annum. Neither have any dividends been paid 
on its common stook since August, 1893, 
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UNDERGROUND FEEDERS FOR ELECTRIC 
TRACTION.* 


BY CHARLES E. MORRIS. 


In deciding upon the method to be adopted in 
laying underground feeders for electrio traction, the 
relative advantages and disadvantages have to be 
weighed, presented on the one hand by a system of 
cables drawn into duots, and on the other by cables 
buried in the ground and protected by armoring or 
bedded in bitumen. 

The choice between the ‘‘drawing-in’’ and the 
‘solid’? systems is a problem which has occupied 
engineers of electrio lighting schemes since the early 
days of the industry. Each system has its advocates; 
and judging from present practice, and the divided 
opinion which now exists, it appears that the ques- 
tion is still an open one. Of late years armored 
cables have been extensively adopted; but time has 
demonstrated that under some conditions, which 
hitherto have not been satisfaotorily defined, the 
metal armoring corrodes to such an extent as to be 
no longer any protection to the cables. This may 
account for what appears to be a growing tendency 
among those who favor a ‘solid? system to abandon 
the use of metal sheathing and to lay the cables in 
troughs of wood, earthenware or iron, which are 
then filled with a bituminous compound. The di- 
versity of opinion among lighting engineer» as to the 
desirability of a ‘‘drawing-in ’’ system appears to 
have bad reference rather to distributing cables than 
to feeders; the reason being, no doubt, that the ad- 
vantages of a duct are seriously interfered with 
when T-joints have been made on the cable within. 
Among those who use a solid „system for distri- 
buting cables, there are a large proportion who fully 
recognize the value of '' drawing.in" system for 
feeders; and modern town-lighting Schemes present 
numerous instanoes of the use of a conduit system 
for feeders, in combination with a solid"? system 
for distributors. 

A '* drawing-in “ system possesses obvious advan- 
tages in the facilities it affords for withdrawing a 
faulty length of cable and replacing it by a new 
length, for increasing the section of copper to meet 
an augmented demand for current, and, by the pro- 
vision of spare ducts, for drawing in extra cables a8 
requirements arise. Where a „ golid  gystem is 
used, either of these operations would necessitate 
opening and replacing the pavement at considera- 
ble cost, delay and inconvenience. Even if a built- 
in system be adopted for the cables necessary for 
the initial working of a scheme, it is manifestly 
advantageous to provide spare ducts to meet oontin- 
gencies. j 

Assuming that, for traction feeders, a t drawing- 
in ' eystem is desirable, there arises the question as 
to its cost as compared with protected cables buried 
in the ground. The kinds of duot in use in this 
country are practically limited to two; viz., oast iron 
pipes and earthenware conduits. Of late years, in 
oonneotion with electrio lighting, the use of iron 
pipes bas diminished while that of earthenware has 


inoreased. In faot, earthenware conduits have been 


adopted for by far the larger portion of recently exe- 
outed conduit systems. The cost of these ducts is 
considerably less than that of iron pipes. This i8 
apparent when only a few ducts have to be provided; 
and, owing to the grouping of a number of dacts in 
one conduit, the cost per duct is reduced, and the 
disparity becomes even greater. The life of earth. 
enware is praotically unlimited. It is proof against 
the aotion of gas and other chemical agents present 
in the soil; and, being an inert substance, there i8 
no risk of its exerting any deleterious influence ou 
the cables within. What it lacks in strength com- 
pared with iron, for a given sectional area, is com- 
pensated for by increase in thickness. Owing to 
the smooth interior surface, cables may be drawn in 
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with small risk of damage to the insulating mate- 
rial. Further, the conduits are easily and rapidly 
laid. 

A modified procedure simplifies the jointing and 
effects a reduction in the coat. Ia forming the con- 
crete bed, it is struck off at the level at which the 
conduit is to be laid. A wood template or mould is 
employed consisting of a board with battens fixed 
transversely on its under side at intervals corre- 
sponding with the lengths of the section of conduit. 
On removal of the template a continuous recess 18 
left, in which the lengths of conduit are laid, their 
ends being closely butted together. Cement grout 
is then poured into the cavities formed by the cross- 
battens, which occur at each joint. The lower part 
of the joint is thus readily made peifeotly sound, 
aud a mau can follow on and complete the upper 
part with cement in a mortar-like consistency. The 
whole is then covered with concrete. This method 
of laying bas the advantage of being very rapidly ex- 
eouted. 


For traction feeders the employment of concrete in 


the track construction affords an opportunity of in- 
stalling earthenware conduits in a very satisfactory 
way. Buried in concrete they are effectually pro- 
tected from damage which might other wise be caused 
by workmen excavating or by settlement of the 
giound, and when so laid they form a sound con- 
structional job, the depreciation of which may be 
regarded as nil. Iu joining the lengths of the con- 
duit by the usual method the ends are bedded iu 
Portland cement upon earthenware cradles, and the 
upper part of tbe joiut is completed with cement 
laid on with a trowel. 


Motor Gears. 


The gearing of two motors, says the £lcctrical 
Review, London, by three bevel wheels, is an exceed- 
ingly useful adaptation of au old meobanical move- 
ment. This three-bevel wheel gear has many valu- 
able properties, for it can be applied with a sliding 
olutoh for reversing the rotation of a shaft, aud i8 80 
used on lathes; it can be used for multiplying the 
epeed of rotation, and as a differential gear it has 
been applied in Dr. Aron’s electricity olock meter; 
it can also be employed on motor cars 60 enable one 
motor to drive two wheels at different speeds. The 
beauty of the gear applied to two electro-motors lies 
in the ease with which the motors may have their 
gpeeds varied or reversed. We should think it will 
beof great value in applying motors to many pur- 
poses besides steering-gear for ships. 

The only drawback the gear bas is that it is noisy 
at high speeds; but this could be overcome if the in- 
termediate wheel can be made of raw-hide leather, 
The gear might be found useful on cranes and ma- 
chine tools driven by clectro-motors, where a wide 
range of differential speeds is necessary. For belt 
driving the intermediate bevels may be carried on 
the belt pulley, but for wheel and pinion drives it 
will be necessary to have a bollow shaft in one of 
the motors, through which the shaft carrying the in- 
termediate wheel can pass to carry the pinion. 


New Carbon for Aro Lamps. 


Strauss, says an exchange, has patented, in Rus- 
gia, a new kind of oar ou for aro lamps. It is formed 


of 90 per cent. of very pure carbon and 10 per cent. ' 


of carburet of silicium reduced to very fine powder 
and agglomerated with pitch. Carburet of silicium 
oontains no volatile element, it resists oxidation 
more than the otber subs'ances; but it ia not a con- 
duotor, therefore it has to be combined with carbon. 
The inventor claims that he obtains in this manner 
a saving in current of 25 per cent., and a light of a 
richer tint and greater intensity than that of ordi- 
nary aro lampe. Its duration is 360 hours, and it is 
hoped that it will be increased to 1,000 hours. There 
are not as yet any oflioial results to confirm these 
olaims. 


THE GENERAL ELECTRIC COMPANY. 


We take the following from an article which 
appeared in the July 9:31 issue of the United Slates 
Investor, regarding the propo:ed reduction in General 
Eleotrio Company's preferred stock, as being prac- 
tically the rame view of the situation that ELEC- 
TRICITY has all along taken. It says: „The man- 
agement of the General Electric Company have issued 
a circular to stockholders accompanying the call for 
the special meeting to be held August 10. which is 
iu some particulars a remarkable documene. This 
circular is intended to explain why the management 
have decided that a 40 per cent. reduction should be 
made in the capital stock of the compauy. 

4% it will be remembered that the last annual re- 
port showed assets of 72 percent. of the present 
entire capitalization, after charging off over $752,000, 
including $250,000 for the construction and equip- 
ment of a new foundry aud a large aud importaut 
machine shop. The report also showed that the 
company had earned enough to pay the regular divi- 
dend of 7 per cent. on the preferred stock, aud a 
trifle over 3 per cent. on tbe common. 

« Tu the face of this showing the preferred stock- 
holders did not feel that they were warranted in 
consenting to a reduction in the capitalization of 
over 28 per cent., especially in view of the increasing 
earning capacity of the company. They felt tbat, 
even with this redaction, the company would be 
able with the large business abead of it to pay 6 
per cent. on the common stook, as well as 7 per cent. 
on the preferred, after the reduction, and they were 
naturally unwilling to scale down their equity to 
such a point as would allow common atock holders 
to receive the balance of the surplus earnings after 
7 per cent. had been distributed on the preferred. 
If the whole stock was scaled down 40 per oent., it is 
felt that, with the business now on hand and in sight, 
the management would be able, after paying 7 per 
cent. on the preferred, to pay ultimately as high as 
Sor 10 percent. on the reduced common stock. 
The preferred stockholders did not feel, in short, 
that they were jastified in making such a sacrifice 
for the benefit of common stockholders. 


€ ASSETS OVER-VALUED. 


„But now the management have come out with 
a circular in which they show that the assets of the 
oonoern really do not amount to 72 per cent. of the 
present entire capitalization, and for the purpose of 
enabling them to carry their plan through, admit 
that they obarged up their assets on a false valua- 
tion in their annual report, although they intimated 
then that the figures representing the patent account 
were nominal, and that the question of a revaluation 
of patents was one to which consideration would be 
given at the proper time. They stated at the same 
time, however, that the company had secured many 
important patente during the year by inventions of 
its engineers and experts, and by purchasing others, 
so that the implication was at any rate that tbere 
was to be only a moderate scaling down of the 
patent account, certainly not such a reduction as 
has been made. 

^ The management refer to this matter in the cir- 
cular in the following language : 

‘64 Appended is the consolidated balance sheet vf 
the company of January 31, )R9B (being the clore cf 
the last fiscal year), as it appears in the last annual 
report of the company. Your directors, being of tle 
opinion that the valuation at which patents, fat- 
chises and good will were carried in this balance 
asheet—namely, $8,000,000—was excessive, and that 
the fair and reasonable value of this item is the sum 
of $1,000,000, have, by resolution, directed this item 
to be reduced to that amount upon ths books of the 
company as of June 30, 1893. Taking into acoount 
the estimated earnings of the company to August 
10, 1898, your directors believe that a reduction of 


the share capital of the company as of August 10, 
1898, to 60 per cent. of its present amount would 
make the share capital of the company substantially 
equal to the amount of the net assets which will then 


be on hand over and above the debts and liabilitie8 
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of the company. Any surplus net earnings from 
and after that date will then be applicable to the 
pay ment of accrued dividends on the preferred stock 
and future dividends on both olasses of stock.’ 


* We are not inclined to doubt that $4,000,000 
more oorrectly represents the actual value of its 
patents and franchises than $8,000,000, and that it 
would have been decidedly better for the company if 
that item bad been put down at the former figure in 
January. 

t ITS PATENTS AND FRANCHISES 
were worth no more then than they are now, and 
the management undoubtedly knew then their 
actual worth as wellas they donow. If they had 
beeu scaled down then, the management would now 
be relieved from the necessity of admitting that they 
had obarged up their assets on a false valuation. 
The plan suggested some time ago by the manage- 
ment, it will be remembered, was to scale down 
their capitalization 50 per oent. Probably they 
thought when the annual statement was prepared 
that a concession of 10 per cent., that is, a scaling 
down of 40 per cent., instead of 50, might prove ao- 
ceptable to the preferred stockholders, Events have 
shown that they were mistaken, if they thought so.“ 


The American ftreet Railway Association Conven- 
tion. 

At the Convention of the American Street Rail- 
way Astociation to be held in Boston on September 
6, 7, 8aud 9, a large and attractive display of eleo- 
trical exbibits is expected and the following papers 
will be read : 

„% Mainterance and Equipment of Electric Cars 
for Street Railways.“ M.S. Hopkins, Eleotrioian 
Columbus (O.) Street Railway Co. 

‘ lo What Extent Should Railway Companies 
Engage in the Amusement Business.“ W. 8. 
Holmes, General Manager Metropolitan Street Rail- 
way Company, Kansas City, Mo. 

The Carry ing of United States Mail Matter on 
Street Nail ways.“ W. S. Dimmook, General Super- 
intendent Omaha & Council Bluffs Railway & 
Bridge Co., Council Bluffs, Ia. 

"'Ine Comparative Earnings and Eoonomy of 
Operation Between Single and Double Truck Cars 
tur City Use.“ Richard McCulloch, Electrical Engi- 
neer Cass Avenue & Citizens’ Railway Co, St. 
Louis, Mo. 

" Icspection aud Testing of Motora and Car 
Equipments by Street Railway Companies. Fred- 
eriok H. Perkins, Electrical Engineer Toledo Trao- 
tion Co., Toledo, O. 

„Cost of Eleotrio Power for Street Railways at 
Svitohboard; both Steam and Water.“ R. W. Con- 
ant, Electrical Engineer Boston Elevated Railway 
Cumpany, Boston, Mass. 

The General Committee is composed of the follow- 
ing gentlemen: C. S. Sergeant, 101 Milk atreet, 
Boston, chairman; E. C. Foster, Lynn; J. E. Rugg, 
Boston; C. S. Clark, Boston; A. A. Glasier, Boston; 
C. Q. Richmond, North Adams; John R. Graham, 
Boston; Robert 8. Goff, Fall River; P. L. Salton- 
stall, Boston; E. P. Shaw, Boston, F. H. Dewey, 
Worcester. 


Association of Edison Illuminating Companies. 


This association will hold ita Fourteenth Annual 
Convention at Sault Ste. Marie, Mioh., on Septem- 
ber 12-14 next. The News of that city says : ‘‘ The 
association will come up on the last trip of the 
season of either the North West or North Land. 
Accommodations will be reserved at tbe Hotel Iro- 
quois. It is expected that about 100 delegates will 
he in attendance. The seleotion of the Soo as tbe 
place of holding the oonvention this year is due to 
the well-directed efforts of Wm. Chandler, who ex- 
tended the invitation to the association at its meet- 
ing last year at Niagara Falle. Mr. Chandler left no 
stone unturned to favorably present the advantages 
offered by his home oity.’ 


ELECTRICITY. 


LEGAL NOTES. 


On the 19th inst. at Pittsburg, Pa., an appeal was 
taken to the Supreme Court in the oase of A. R, 
Todd against the Second Avenue Traction Company, 
operating the Pleasant Valley Railway, in which a 
verdict for $18,250 was rendered for the plaintiff 
for personal injuries received at the Sandusky street 
crossing in Allegheny. The only other cage in Penn- 
sylvania which compares with tbe Todd case is that 
of Herbert M. Frame versus the Electric Traction 
Company of Philadelphia, in which a verdict for 
$20,000 was rendered for the plaintiff, and the 
Supreme Court in an exhaustive opinion eustained 
the verdict. 

The indictment for perjury found in October last 
against Leslie W. Ryan on the complaint of Henry 
Winthrop Gray has been dismissed by Judge Mo- 
Mahon in Part I, General Sessions, New York. Mr. 
Gray wrote to Judge MoMahon, stating that he 
wished to withdraw the complaint. The charge 
against Mr. Ryan grew out of a foreclosure sale in 
1894 of certain properties of the Thomson- IIouston 
Eleotrio Company of New York, of whioh Gray was 


receiver. In bis letter to Judge MoMahon Mr. 
Gray states that Mr. Ryan employed a stenograpber 
in diotating his letter to him, and instead of the 
words paid the receiver and for the benetit of cie- 
itors $70,000,” the ‘‘and’’ was left cut. Ryan bad 
paid $7,000, but the remaining $63,000 bad been 
placed to the oredit of the reorganization committee 
of the Thomson-lHiouston Company. 


In a suit brought in Philadelphia against the 
Philadelphia Traction Company to recover dawages 
for the loss of a foot by a boy who was stealing a 
ride, Judge Pennypacker decided in favor of the 
railroad. The boy became frightened at tlie order 
of the conductor, who was in the car collecting fares, 
aud fell off while the car was in motion, a wheel 
cutting off his foot. The plaintiff's counsel con- 
tended that it was the duty of the conductor to 
stop the car and see to it that the plaintiff was put 
down gently and iu such a way that he could not 
burt himsel'. Judge Pennypacker in his opinion 
says: Is there such a duty? We know of no Penn- 
sylvania case which bas so held, and the principle 
does not commend itself to approval. To bold that 
such a duty exists, is in effeot to say that the cara 
are run for the benefit of trespassers. To require 
the stopping of a car in order to put off intruders 
might be upon certain occasions a great embarrass- 
meuf to both the company and its passengers. The 
trae rule would seem to be that deduced from our 
cases, and apon which the most of them can be reo- 
onciled, that force, or that whioh is tantamount to 
it, cannot be used to the injary of ohild trespassers, 
but that the responsibility for oare over them rests 
with their parents and gnardians.“ 

An interesting case was decided in New Orleans a 
few days ago by Judge Richardson, of the First City 
Court, whish is reported as follows in the Picayune: 
‘* Aooordiog to the petitioner’s representation, T. S. 
McLooghlio, an electrician, wired a house for a resi- 
dent on Palmer avenue, and the agreement was that 
the work would be done acoording to the rules of the 
underwriters’ inspection bureau. When completed 
the bureau inspector examined the work and refused 
to iseue the usual certificate, saying the rules of his 
bureau were not observed bythe electrician. Mo- 
Loughlin sued fora judgment to compel the bureau 
to issue the certificate, and asked for $20 damages 
for the refusal. The trial attracted much attention 
in underwriting and electrical circles. Amongst the 
witnesses were President Bemis of the Edison Com- 
pany, Col. Nelson, the manager of the Tariff Asso- 
ciation, and a host of electrical experts. MoLough- 
lin claimed the work was safe and according to rule 
and that the bureau made it a practice to discrimi- 
nate against him in ite issuance of certificates. IIe 
introduced in evidence an award of Hon. Alfred 


Ray moud, city electrician, in which, after an arbi- 
tration submitted by McLonghlin and the bureau, 
Raymond had adjudged the bureau guilty of favor- 
itism and discrimination against MoLoughlin in 
eighty-four cases submitted for arbitration. Mc- 
Loughlin olaimed that despite this arbitration Col. 
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Nelson and his bureau persisted in their oppression 
and that the present cave was only another instance 
of it. Judge Riobardson found that the National 
Association of Underwriters bad prescribed a printed 
code of rules for electrical work, but he concluded 
that by its own acts the local bureau, of which Col. 
Nelson is the manager, had practioally abolished the 
National rules and set up rules of their own. Such 
being the fact, and there being no question of the 
safety of the work or the ability of the workman, 
Judge Richardson rendered judgment for the plain- 
tiff, and against the bureau and Col, Neleon, and 
ordered that defendants pay the $20 damages claim- 
ed and issue to plaintiff the usual certificate pro- 
vided for and necessary in the premises.“ 


At Pittsburg, Pa., on the 18th iust., Judge Buf- 
fington banded down an opinion in the U. S. Circuit 
Court in the case of the Western Eleotrio Company 
vs. Millheim Electric Telephone Company et al. 
The suit was for an alleged infringement of a patent 
for telepbone circuit and apparatus known as the 


multiple system and now owned by the complainant. 
It was argued at the last term of court at Williams- 
port, Pa. The opinion is quite a long one and goes 
minutely into the technical details of the patent. The 
jidge is of the opinion that the defences alleged 
have not been made good and that a decree should 
be prepared in favor of the complainant. 


CANADIAN NOTES. 


The first eleotrio car traversed the streets of the 
city of St. Thomas, Ont., on the 15th inst. This 
electrio street railway was began on Marob 24 and has 
been completed and was opened for publi» travel on 
the 16:b iust. The road is six miles long and it cost 
$50,000. 

Hon. John Hagyart, of Perth, Ont., and others 
have been incorporated under the name of '' The 
Canadian Electric and Water Power Company,“ 
with a capital s'ock of $150,000, to produce and 
distribute electricity in Perth, as well as in other 
towns in the Dominion. 

The works of the Ottawa Carbon & Porcelain 
Company are very busy at present. This is the only 
factory in Canada for the production of electrical 
porcelain and carbon goods. Ever since its estab- 
lishment at the capital city it bas made steady prog- 
ress. 

The Grand Falls Power Company of Grand Falls, 
N. B., in which Sir William Van Iforne, Senator 
Prootor, Vermont, and Secretary of War Alger are 
largely interested, have seca ed additional proper- 
ties at the falla neces-ary to carry on operations, and 
the anoouncement is now made that the work of 
harnessing the falls for saw and pulp mills, electric 
light and other purposes w.ll begiu at onoe. They 
expeot tc transmit eleotrio power as far as Woud- 
stock and River Du Loup. 

The Carborundum Company of Niagara Falls bas 
commenced the manufacture of its product in Can- 
ada under the patent which it holds. It bas just 
erected a new factory building at Niagara Falls, 
Ont., but the eleotrical apparatus not having arrived 
in time forthe plant tobe utilized in accordance 
with patent provisions, in order to maintain its 
rights, the company, with considerable enterprise, 
erected a farnace in the power house of tbe Niagara 
Falls Park & River Railway Company, and there 
made the first carborundum produced in the Do- 
minion, 

A new elcotrio power company bas been formed in 
Ottawa. It will have a capital of $1,000,000. The 
promoter, Mr. Thos. Lindsay, says: The company 
has practically unlimited wa'er power at its dispo- 
gil. Of course I ocaunot disclose the source of power 
at present, but we have 2,000 horse power to begin 
with and can easily obtain 5.000 more whenever we 
need it. We intind tosupply Ottawa with electric- 
ity for light, heat and power. In addition to water 
power we will have a steam auxiliary.“ 


The General Electric Company owed on July 
1, 1898, 81,488,200 acoumulated dividends on its pre- 
ferred stock. These dividends have not been paid 
since July, 1893. The rate of interest is 7 per 
cent. per annum. Neither have any dividends teen 
paid on its comman stook since August, 1898, 


THE NEWS. 


What is Going On in the Electrical World. 


LIGHTING PLANTS. 


Brooklyn, N. Y.—New bids are invited for electri- 
cally lighting this borough. About two months ago, it 
will be remembered, at the opening of the bids then 
received it was found that the bid of the Kings County 
Electric Light Company was about 4 cents a lamp 
per night lower than that of its only competitor, 
the Edison Illuminating Company, and it was thought 
that the contract would beawarded to it at once, but 
the council committee having control of the matter 
held up tbe resolution that would bave permitted Com- 
missioner Kearny to award the contract, and the cor- 
poration counsela few days ago made the discovery 
that the Kiugs County Company's bid was invalidated 
by the fact that the company could not fulfil the re- 
quirements of the specifications, not having sufficient 
facilities. Lately the two competing companies became 
amalgamated, and now new bids are called for, and in 
the absence of competition the citizens are lookirg for- 
ward with interest to the capvass of these bids. 


Chicago.—Eighteen hundred gas lamps have disap- 
peared from four or tive of the city wards within the 
last two weeks and 300 new arc lights have been in- 
stalled in their stead ; these are operated from the new 
city light station at Rice and Lincolu streets. The new 
plant will furnish current for 1,000 arc lamps iu the 
west and northwest portions of the city. 


Duluth, Minn.—A resolution has been introduced in 
the council looking to the erection of an electric light- 
ing plant of 3,500 ares by the city. The cost is estimated 
at $59,000, and the resolution calls for a special election 
August 30 on the proposition to issue bondsto the 
amount of $100,000 for that purpose. 


Duquesne, Pa.—The council and citizens of this town 
object to a recent increase in the cost of illumina- 
tion by the McKeesport Electric Light & Power Com- 
pany, and there is talk of thetown erecting a plant in 
conjunction with the waterworks. 


Gaylord, Minn.—The $5,000 electric light bonds hav- 
ing been sold, the village council will receive bids for 
erection of an electric light plant until August 2. 


Houston, Tex.—The Citizens’ Electric Light Company 
has begun the erection of a new building on the site of 
the old onedestroyed recently by a boiler explosion. 
Blake Dupree, receiver for tho company, says the new 
plant which it is proposed to construct will be up to 
date in every particular, an iron and brick fire-proof 
structure, supplied with all the modern electrical light- 
ing appliances. 

New Orleans.—An ordinance has been introduced in 
council which proposes that a contract for electric 
lighting be given to a company which has made an 
otter to furnish the city with light for a certain number 
of years on a novel plan. The contractor is to operato 
the plant at his sole cost, including the cost of repairs, 
etc., and insurance for the number of years to be stated 
in his bid. He is to receive from the city, beginning at 
the close of the present contract in 1902, the sum of 
$210,000 annually, payable monthly, the contractor 
agrecing to take his pay for the construction of said plant 
out of the profits made by him during this period. At 
the end of this period the contractor will deliver the 
plant to the city in good order, and without any fur- 
ther payments from the city. No light shall be fur- 
Dished to any person or corporation except the city. 


Ocala, Fla.—The General Electric Lightiug Company 
has accepted the council’s offer of $5,000 in city bonds 
for its lighting plant. The transfer will take place 
August 1. 

Portland, Ind.—The city's electric light plant was 
damaged to the extent of about $5,000 by a fire in the 
building in which it was located on the 14th inst. 


Tonawanda, N. Y.—The lighting contract has been 
awarded to the Tonawanda Light & Power Company 
on the same terms as existed last year. 


Worcester, Mass.—The county commissioners and 
architects recommend the installation of an independ- 
ent electric lighting plant forthe new county buildings, 
and it is probable that such a plant will be put in. 


STREET RAILWAYS. 


Asbury Park, N. J.—Undisputed right of way from 
Como to Pleasure Bay has been obtained by the Atlan- 
tic Coast Railway. The suit of Hutchinson and others 
against the mayor and council of Belmar, to set aside 
the franchise recently granted to the Atlantic Coast 
Electric Railway Company, has been decided in favor 
of the borough of Belmar, and the franchise was there- 
fore determined to be legal. 


Brooklyn, N. Y.—The new Rockaway Beach line of 
the Brooklyn Elevated Railroad Compa"y has been in 
operation for several days and is well patronized. The 
cars start from the New York end of the big bridge. 


Chattanooga, Tenn.—The large motors for the Patton 
motor car of the Chattanooga Rapid Transit Company 
have arrived and will beset up in the cars in a few 
days. The officials of the road are confident that the 
Patton system will fulfil all expectations with the in- 
creased power secured by the addition of the large mo- 
tors. All the suburban lines, it is understood, will be 
equipped with this system. 


ELECTRICITY. 


Clinton, N. Y.—The New Hartford & Clayville Elec- 
tric Railway Company is said to have sccured the right 
of way from New Hartford toClayville, and just as soon 
as the same can be secured to Clinton the company will 
be incorporated and begin the work of building the 
lines. The company, it is stated, will have no lack of 
capital, and will ask nothing of either village save the 
right of way. Ex-Supervisor Seaton of New Hartford 
aud C. L. Fitcbard of Utica are actively engaged in 
the preliminary work. 


Dayton, O.—The Board of City Affairs has granted a 
frauchise to the Dayton & Western Traction Company, 
which will operate its cars over the Third aud Fitth 
street lines of the City Railway Company, building a 
section of track on College street to connect the Thiid 
and Fifth street tracks. 


Edgartown, Mass.—Interest is being revived inthe 
proposed electric road between this town and Cotta e 
City, and it is thought subscriptions enough can be 
secured here to insure the building of the line. 


Elyria, O.—''The value of an electric railway to 
abutting property," the Republican“ says, is be- 
ginning to be appreciated. Not long ago a seventy-two 
acre farm, a short distance this side ot Ridgeville, sold 
for $15,000 to a Cleveland party. Five years ago $10,000 
would have been regarded a good price for this prop- 
erty. Owners of property between Elyria and Arn- 
herst could safely mark up their lauds twenty-tive per 
cent. along the line of an electric railway should one 
be constructed between the two places.“ 


Grafton, Mass.—The selectmen Lave granted a fran- 
chise to the Gratton, Upton and Milfoid Street Railway 
Company to build an electric street railway from the 
Grafton-Upton boundary line to Farnunisville by way 
of Grafton Center. 


Hartford, Conn.—The third.rail line between this 
city and Bristol is now iu operation. All the steam 
trains which have run the short trips between this city 
and Bristol have been discontinu«d. 


Milwaukee, Wis.—Speaking of the Fox River Valley 
Electric Railway, Henry C. Payne, president of the 
road, saysthe line will be extended south to Oshkosh, 
and north to Kaukauna this year. He says the part of 
the line now in operation is proving a very satislactory 
piece of property. Attheannual meeting of the com- 
pany held at Appleton recently all of the old oflicers 
were re-elected. 


Nelson, B. C.—C. S. Drummond, who represents the 
British Electric Traction Company of London, has 
made application to the city authorities tor a 30-year 
franchise for an electric street railway. If built, this 
road will be the fitst of its kind in the Kootenays. 


Olympia, Wash.—The car barn of the Olympia Light 
& Power Company was burned on the 13th in:t. Sev- 
eral cars were ruined and the loss to the company is 
about $15,000, partially covered by insurance. 


Penn Yan, N. Y.—A company has been organized, 
with George F. Andrews, of Oswego, as president, to 
finish and equip the road from Savona to Keuka, and 
etfurts are being made to securea connecting line be- 
tween Keuka and Penn Yan. 


Pittsburg, Pa.—The ''Dispatch"' of the 17th inst. 
says: '' Allegheny couuty's newest electric railway, the 
Monongahela line, which is to speedily transport pas- 
sengers toand from Pittsburg, Braddock and Duquesne, 


- will be in perfect operation shortly after September 1. 


Wilkins & Davison, the engineers in charge, made this 
announcement yesterday. The road will be double 
track along its entire course and the cars will spin 
along on 90 pound steel girder rails. The cost of 
the work now being done will probably aggregate $390,- 
000, and the route over which thecars will run has pre- 
sented more difficult engineering problems than were 
encountered in the building of any line in the county. 
The Monongahela Street Railway Company is composed 
of the Homestead and Highland line aud the Home- 
stead and Braddock Traction Company." 


Sandusky, 0.—The sale of the Sandusky Street Rail- 
way has been contirmed by the court and the new 
owners are iu control. 


St. Clair, Mich.—The city council has accepted $1,000 
in lieu of all claims of thecity agaiust John B. Dyar 
for his failure to put through his projected electric 
road. Mr. Dyar gave the city & bond tor $2,000, but 
was unable to fulfil his engagements owing to financial 
obstacles. 


St. Louis.—The annual return of tho street rail ways 
of St. Louis, giving the total number of trips made by 
cars and the number of passengers carried duriug the 
year ending July 1, has been filed with the City Regis- 
ter. Thetotal number of trips on all lines was 1,355,- 
988 and the total passengers carried was 30,013,201. 
The beaviest showings were made by the Lindel! and 
the Missouri.— Arrangements have been completed for a 
new electric railway in St. Louis County, from Bobring- 
ville, the headquarters of numerous sharpshooters' 
societies, to a connection with the Southern Electric 
Railway at Carondelet. 


Toledo, O.—The Chamber of Commerce has passed 
resolutions indorsing the project of building an eiectric 
railway from Toledo to Lyons, Mich., a distance of 36 
miles, and also agreed to pay Dr. John Smith of Pon- 
tiac, Mich., the chief promoter of the road, & cash bonus 
of $5,000, the amount asked, when the road is completed 
and in operation. 


Washington, D. C.—A certificate of the change of 
name of the Eckington & Soldiers’ Home Hailway Com- 
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pany of the District of Columbia to the City & Sub- 
urban Railway of Washington has been filed with the 
Recorder of Deeds. 


Watertown, N. Y.—The annual meeting of the Black 
River Traction Company was held here recently. The 
othcers chosen early in January, when the new company 
came into existence, held over by tacit understanding. 
These oflicers are J. A. Lebkuecher, Newark, N. J., 
president; H. F. Inglehart, vice-president ; George H. 
Walker, secretary, and B. B. Taggart, treasurer. The 
reports showed that since the company took charge of 
the road it has gained business and is now nearer & 
paying basis. 


Worcester, Mass.—A movement is on foot for the con- 
solidation of the Worcester & Mariboro aud the Marl- 
boro, Framingham & Southboro Electric Street Railway 
Companies, and if it is consummated it will mean a 
ride in the electric cars ftom West Warren to Boston, 
through Worcester, Framingham, Natick, Wellesley 
and the Newtons, a distance of about 80 miles. The 
Marlboro, Framingham & Southboro line is in process 
of construction. 


MANUFACTURING, ETC. 


Cleveland, 0.—The Walker Manufacturing Company 
of this city has, it is said, just received one of the larg- 
est single orders ever booked by that firm. "The order 
came from Paris and was for equipment for 500 electric 
street cars. This includes 1,000 motors, 1,000 control- 
lers, 500 trolleys and other details. The order will 
amount in value to over $500,000. 


Fort Wayne, Ind.—The largest flag in the State was 
unfurled atthe works of the Fort Wayne Electric Cor- 
poration on tbe evening of the 16th inst. The flag is 54 
feet 6 inches long aud 32 feet 6 inches wide ; the stripes 
are each 2 feet 6 inches wide, while the total weight of 
bunting used in its construction issixty pounds. The 
pole from which the flag is to wave is 150 feet long and 
issurmounted by a golden eagle of large dimensions. 
Mr. E. A. Barnes, acting superintendent of the works, 
in presenting the flag to Mr. Wood, the electrician and 
general superintendent of the company, said: ‘ Mr. 
Wood: Atthe request and on bebalf of our faithful 
employees, ] have the honor and great pleasure of pre- 
senting to you for Mr. McDonald this beautiful flag and 
eagle. It is offered not alone as a token of their high 
esteem for Mr. McDonald and thoir appreciation of his 
untiring efforts in their behalf in perpetuating these 
works and keeping it in this city, where it stands as a 
creditable monument to its promoters, but alsoas a 
testimonial of their loyalty to our glorious eountry and 
its cause." Mr. Wood made a pleasing speech in re- 
sponse and read telegrams from Mr. McDonald regret- 
ting his unavoidableabsence. The flag wasthen hoisted 
by the men, while a great cheer rose from the 12,000 
spectators who had assembled to witness the ceremony. 
and the band played the Star spangled Banner.“ 
Some suitable remarko from Mr. Worden followed and 
then Judge Taylor delivered an eloquent and patriotic 
address. 


TRANSMISSION PLANTS. 


Baltimore, Md.—The firm of J. G. White & Co. of 
this city bas been awarded tbe contract to put in place 


. the equipment necessary to conduct an electric current 


into Canada from the big power station at Niagara 
Falls. 


Columbus, Ga.— The Columbus Power Company hss 
signed contracts for the erection of one of tbe largest 
and finest electric plants in tho world, developing 10,000 
horse power by water. President H. M. Comer of the 
Central Railroad of Georgia is hcad of the company. 


Jamaica.—C. O. Palmer, manager of the Sun Life 
Insurance Company at Kingston, Jamaica, speaks highly 
of the project of harnessing the Rio Cobre by the West 
Indian Electric Company, which is one of the largest 
schemes ever ventured iu Jamaica. "Ihe works, which 
have made considerable progress, are situated near the 
great tunnel at Boy Walk, at which point the river is 
160 feet wide. The dam will stretch from one bank to 
the other, to be imbedded in the solid rock. In order 
to provide against all contingenc:es, the dam will be 
threo times as strong as its estimated pressure, The 
foundations of the dam have already bcen built. The 
concrete and masonry sunk in the rock of the river 
bottom will goten feet below the water, aud above the 
water the walls of the dam will rise some nine feet. 
The water is taken in from the dam by a pipe eight 
fcet in diameter. The pipe will convey about 20.000 
cubic feet of water, or about 120,000 gallonsa minute to 
the power works. It is provided with a stecl valve to 
regulate and control the supply of water, and runs 
alongside the river for a mile and a quarter from the 
dam tothe power house. The power house will be 
built entirely of steel and concrete, the steel work alone 
weighing 250,000 pounds. The river in its course for a 
mile and a quarter drops about 47 feet, which, added to 
the foot of the dam, amounts to 56 feet, which will be 
the fall of the pipe in its course to the works. 


Sanford, Me.—The Sanford Mills Company are erect- 
ing a stone dam at the old falls of the Mousam River. 
The dam is 450 feet long and in places 32 feet deep. Its 
entire length rests on a solid ledge foundation, thus 
eliminating all danger of another washout like that 
which carried away a section of the left wing early in 
the spring. Itis expected that the work of construc- 
tion will be completed September 1. Work on the 
power station was begun last week. When completed, 
2.500 horse power will be generated, part of which will 
be transmitted to the Sanford mills, eight miles distant, 
and part utilized for the Sanford & Cape Porpoise Rail- 
road. 
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COMPANY MATTERS. 


Boston, Mass.—The Railroad Commissioners have 
authorized the Mystic Valley Street Railway Company 
to buy the Arlington & Winchester. The Mystic Val- 
ley was authorized to issue $50,000 of stock. The roads 
in question will exchange stock, share for share. The 
commissioners have also approved an issue of $80,000 
bonds, 5 per cent., by the Norton & Taunton Railway 
Company. The issue will be used for construction pur- 
poses. 

Kalamazoo, Mich.—W. A. Foote has purchased a 
three-fourths interest in the Kalamazoo Electric Com- 
pany from J. K. Wagner, Bush & Tate, and B. A. Bush. 
The capital stock is $100,000. The plant will be in- 
creased and the service improved. The otlicers are: 
President. W. A. Foote, Jackson; secretary, S. 8. 
Hulburt, Battle Creek; treasurer, James B. Foote, 
Jackson. W. A. Foote is now interested in the Battle 
Creek, Jackson and Albion electric lighting plants. 


Newark, N. J.—The People’s Light & Power Com- 
pany of Newark probably holds the record as an ab- 
sorptive „ It now controls and has ab- 
sorbed the following companies: Newark Electric Light 
& Power Company, Newark Schuyler Electric Light 
Company, Thomson-Houston Electric Company, Cen- 
tral Power Company, Consumers’ Electric Light & 
Power Company, Excelsior Electric Company of Harri- 
son, Kearny Electric Light & Power Company. Jersey 
City Electric Light Company, Hudson County Electric 
Company. Essex County Electric Company, Suburban 
Electric Light & Power Company, Montclair Tight & 
Power Company, Edison Electric Light & Power Com- 
pany, People’s Gas Company. 


Rockford, III.—C. F. Warner, receiver of the Rock- 
ford Electric Power Company, has published a notice 
requesting all persons having claims or demands against 
the company to present the same tohim within sixty 
days from July 13. 


MINES. 


Colorado Springs, Col.—The Colorado Electric Power 
Company's plant is nearing completion. The electric 
hoista the company installed at the Cripple Creek mines 
are handsome pieces of machinery, are very compact, 
will not take one-third of the space required by a 
steam hoist and can be successfully operated by any 
steam engineer who knows his business. Aside from 
the very material saving which will be made by using 
electric power at the mines, there are many other ad- 
vantages, for there is no longer any need for the use of 
coal with all its trouble and dirt. 'There are no pipes to 
burst in winter, no boiler repairs, the hoister requires 
oiling only oncea month, and there are many other 
conveniences which will readily be thought of, which 
are attendant upon the use of electricity instead of 
steam for power purposes. The hoists are now being 
placed on different properties in the camp, and at the 
rate that orders are now coming in for them it is quite 
evident that it will be but a very short time before the 
entire power output of the company will be sold. The 
electricity will bo adapted so that it can be used for 
hoisting, for running air compressors and pumps, for 
lighting purposes and for the numerous other things for 
which power is used in the mines of the camp. 


Empire, Col.—A. R. Specht is putting in a plant here 
to generate electricity to be furnished to mine oper- 
ators in this vicinity. 


Tuscarora, Nev.—The Dexter Company contemplate 
the establishment of an auxiliary electric plant at 
their gold and cyanide works to furnish some 300 addi- 
tional horse power. 


ELECTRICIAWS IN THE WAR. 


Albany, N. Y.—Lieutenant Henry G. Opdyke, United 
States Volunteer Signal Corps, who has been recruiting 
volunteers for the corps, has left for Washington with 
many electricians aud telegraphers from Albany. With 
them have been placed volunteers from other places, 
the telegraphers numbering morethan the others. The 
men will be at once enlisted into active service and it is 
supposed will be sent to Manila. 


Topeka, Kan.—Frank W. Smith has received a letter 
from his brother William, who is electrician on the 
United States gunboat Resolute. The letter is dated 
Guantanamo Bay, July 6. He witnessed the naval 
battle which ended in the destruction of Admiral Cer- 
vera'8 squadron and gives a graphic description of the 
running fight. After theSpanish ships had been driven 
ashore and the work of rescue began, he says: The 
boats brought us oyer 500 scared looking greasers, who 
thought we were going to cut their throats and hang 
them assoon as we got ashore, but they soon found 
they were in the hands of civilized people who had no 
intention of harming them. I wassurprised when they 
were brought alongside. Instead of a lot of dirty look- 
ing, starved looking villains, they were all dressed in 
clean white, better than our own men, and each hada 
bag and outfit in many respects more complete than 
ourown. They all wore clean white pancake hats and 
looked pretty decent. Some had their pockets stuffed 
with eatables, canned fruit, cookies, etc., which tended 
to disprove the statements that they were being starved 
and led us to believe that they had fared better than 
we had. But the fact is they had looted their ship 
when they saw they would have togive herup. No 
doubt their officers had fared well enough. On the 
deck of the Cristobal Colon were cows and chickens and 
the officers had evidently been having fresh milk." 


PERSONAL AND MISCELLANEA. 


E. F. Hebard, formerly genera! manager of the Con- 
solidated Traction Company of New Jersey at Newark, 
has been elected general manager of the Cincinnati & 
Miami Valley Traction Company in place of W. G. 
Wagen bois resigned. 


The Rockland, Mass., Independent says: H. 
H. Hallett, who is a born inventor, is devoting his 
attention to the third rail electric system. The danger 
to life prevents its use in thickly settled localities, ex- 
cept with the overhead wire. Mr. Hallett is experi- 
menting with a device which will leave the rails un- 
charged with electricity as soon as the car passes over 
them. He is confident that be is on the right track 
„ continue experimenting until his idea is per- 
fected.” 


Charles Huff, employed by the Citizens’ Company at 
Indianapolis, was killed instantly on the 16th inst. while 
repairing overhead wires. While standing on a ladder 
that rested against one of the iron cross-arms of a pole, 
and in disobedience of the instructions of the foreman 
and other men on the ground, he grasped the iron arm 
with one hand and the live wire with the other, form- 
ing a short circuit. Huff fell to the tracks senseless, 
and before his companions could raise him he was dead. 
He had only been working in the city a short time. 


A centipede about eight inches long was found ina 
coal bin at the Plymouth (Mass ) Electric Light Com- 
pany’s station the other day. One of the men reached 
down into a cavity in the coal for some purpose and the 
insect clutched his arm, but was knocked off instantly. 
Probably being in a cool place made the creature slug- 
gish, and it was unable to inflict the terrible injury that 
it is capable of. It is probable that the last cargo of 
coal landed. there came in a vessel which had been in 
some West Indian port, and there the Spanish guerrilla 
0 himself away in the hope of nabbipg some 
Yankee. 


The Belleville, Ill., ‘‘ Democrat states that Michael 
McKaveny, a motormzn on the East St. Louis Electric 
Railway, resigned his position a few days ago and left 
for Ireland where, it is claimed, he will receive an in- 
heritance of £20,000 or $100,000. He received a letter 
from an attorney in Ireland, who informed him that he 
wasa collateral heir of an uncle who died recently. 
The old man was worth about $200,000, which amount 
will be divided betw een McKaveny and his brother. 


W. B. Viall has resigned his position with theStanley 
Company at Pittsfleld, Mass., and has taken an interest 
in the Eureka Electric Company, buying the share 
formerly owned by the late Michael Leavey. Arthur 
Wentworth takes Mr. Viall's place with the Stanley 
Company. 


As & matter of economy the management of the 
Vincennes, Ind., street railway company advertised 
last week for women to act as conductors. More than 
fifty applications were made, and five young women 
were selected out of the lot. The salary will be only 
about 85a week, or $20 per month. The uniform con- 
sists of a black suit of much the same pattern as that 
worn by girlsin bicycling. All will wear caps inscribed 
Conductor The girls have made several trial trips, 
and have been placed on regular service. 


A prophecy has been made that it will not be long 
before there is a belt of smiling gardens and fields 
crested with palms and inhabited by a contented people 
ou both sides of the ancient river Nile, all the way from 
Cairo to Khartoum. A scheme is already well. under 
way for tapping tho river at the higher level above the 
cataracts, conducting the water to vertical shafte, down 
which it will fall to drive turbines, and using the power 
so generated to run dynamos, from which electricity in 
the form of alternating or continuous current will be 
transmitted to points near or remoto. The water after 
passing through the turbines will be restored to the 
river ata lower level, or else used for irrigating the 
land. There will be no waste of material, asin burning 
coal, and no smoke to pollute the limpid air of the des- 
ert. Electricity will be applied not only in pumping 
for the irrigation, but in driving the machinery for 
preparing the raw products of the soil, spinning cotton, 
weaving silk and many other industries. 


George Bock, engineer at the East End plant of the 
Allegheny County Electric Light Company, Pittsburg, 
Pa., was killed by electricity at the company's station 
on the 14th inst. A high potential current of 5,500 
volts from the down town power house is divided in the 
East End plant, and Bock was about to turn 2,400 volts 
of this current into wires running to Homewood. Bock 
was a short man and the switchboard on which the 
change was to be made was barely within his reach. 
Two plugs, with insulated bandles had to be removed 
from the top of the board and inserted into holes far- 
ther down, and when the man reached these plugs he 
grasped the bare metal instead of the hard-rubber 
handles. He succeeded in removing the plugs without 
sustaining any injury, but when they were placed in 
the lower holes the entire current of 2.400 volts was 
passed through Bock'abody. As soon as Bock sustained 
the electric shock he fell forward against the switch- 
board, not releasing his hold ofthe brass plugs, how- 
ever. In this position he was found by his fellow-work- 
men, who laid bim on the floor and immediately made 
every effort to revive him. Dr. P. J. Eaton of North 
Highland avenue was summoned and in the meantime 
the workmen attempted to renew respiration, asis done 
in cases of drowning. When the physician arrived no 
signs of life were apparent. The unfortunate man was 
ouly 23 years old and unmarried. He had been in the 
employ of the company 12 or 18 years. 


COMMERCIAL PARAGRAPHS. 


An Automatio Time Switoh. 


From time to tin e scveral cumbersome and more or less 
clumsy appliances for automatically turning off electric 
currents have been put upon the market. These have ac- 
complished the one purpose of turning off the switch, and 
a simple alarm clock movement has usually released a 
gravity contrivance whereby the cut-out is accomplished. 
The Automatic Time Switch Clock, illustrated herewith 
is the first appliance that has ever accomplished the two- 
fold movement of turning on and off the electric switch at 
any time of the day «r night at which the clock may be 
set. This is without doubt one of the most important me- 
chanical appliances for controlling electric circuits and 
will be of Interest to pract'cal electricians, engineers and 
every householder. i 

As may be seen from the illustration, the Automatic 


Time Switch Clock prescuts a handsome appearance. It 
looks like an elegant French clock, with ita polished move- 
ments, brass corner pillars and panels of plate glass en- 
closing the clock movement and switch train. The caso 
is mo 'nted upon a substantial base of slate upon which is 
placed an ordinary four.pole electric switch. The wires 
to be controlled are cut into this switch in the ordinary 
manner. 

The operation of the time switch is exceedingly simplo 
but most practical and thoroughly effective. A twenty-four 
hour dial, which makes ore revolution every day, revolves 
under a foxcd pointer at the top. At the back of this dial 
are supplied two movable pointers held in position with 
sufficient friction by a spring disk. Tbese pointers may 
be set at any time of the day or night and are foxed rigid y 
in position when set by pins which engage in a row of 
holes parallel with the circumference of the disk. When 
the first pointer reaches the reading point a$ the top the 
other end trips an alarm wire which connects with tbe 
time hook and sets in motion the train which turns thc 
awitch. As time passes the second pointer approaches t] @ 
point of reading, reaches it and sets the train in motion 
again, accomplishing the second motion of the switch and 
turning off the lights. Absolutely all the attention that 
this requires, after having been set for the hours desired, 
ia winding once a week. 

The switch arranged on a slate base meets all the require- 
ments of the Board of Underwriters in the different States 
as well as the National Board of Underwriters. The Hub- 
bard & Mortson factory, where the new time switch is 
made, is located at 42 Union Place, Hartford, Conn. 


The Electric Appliance Company of Chicago are very 
proud of the fact that they will soon complete the seventh 
year of thelr Electrical Supply business. The Electric Ap- 
pliance Company claim, and we believe justly, that after 
confining themselves atrictly to the Electrical Supply 
business as they have for this period of time, they should 
be in the best possible position to handle that branch of 
the electrical business successfully. It is very apparent 
from the volume of businese they are now doing and their 
position in the electrical field that their business has been 
thus far very successfully bandied. 


INCORPORATIONS. 


The Tuxedo & Embla Park Water & Electric Light Com- 
pany, Baltimore, Md.—to supply Embla Park and Tuxedo 
with water aud ultimately with electric pau Capital 
stock, $25,000. Incorporators: Granville S. Wilson, Henry 
A. Leonard, John H. Neudecker, Frederick E. Wilson and 


-William F. Smitb. 


The Hadaway Electric Heating & Engineering Com- 
pany, New York Oity. Capital atock, $50,000. Incorpora- 
tors: Harold S. Mackaye, Harcourt Brigham and Nelson 
Hiss, all of New York. 


The Fairfield Traction Company, Lancaster, O.—$0 build 
an electric road in the auburbe of Lancaster. Capital 
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stock, $100,C00. Incorporators: Henry B. Peters, William 
Davidson, George P. Rising, L. N. Ingham and Frank C. 
eek. 


The Chicago & Fox Lake Electric Railroad Company, 
Rockefeller, Ill.—to build an electric road from a point in 
Lake County, III., on the east line through cHenry 
County to west Wisconsin State line. Capital stock, 
$20,000. Directors and incorporators: John W. Green, 
Charles E. Soule, Jr., William A. Kawson, Stewart 
Spaulding, Frank N. Hillis, F. W. Pringle. 


The Kinderhook Power & Light Company of Rensselaer 
C»unty, N. Y.—to furnish electricity for beating and light- 
ing purposes in the cities and villages of Rensselaer 
County. Capital stock, $50,000. Directors: James Purcell, 
of Valatie; James R. Hughes, James Hogan and John 
Ritz, of Stuyvesant Falls, and William D. Barnes, of 
Brainerd, N. Y. 


The Electric Amusement Company, Baltimore, Md. 
Capital stock, $10,000. Incorporators: John Fay Palmer. 
of Cleveland, O.; George F. Lurssen, Otto M. Mattfeldt, 
Arthur L. Herring aad Herman H. Lurssen, all of Balti- 
more. 


The Clear Creek Power Company. Denver, Col.—to ac- 
quire, ho:d and develop water rights and generate electric 
power and scll it in Clear Creek and Gilpin counties, Col. 
Capital stock, $1,000,070, Incorporators: A. R. Sprecht, 
Dumont, € l.: F. Rockerfeller, M. A. Bradley, M. Hender- 
son, D. R. laylor, H. P. Malone and E. G. Tilotson, all of 
Cuyahoga County, Obio. 


ELECTRICAL PATENT RECORD. 


LE&ETTkRS PATENT ISSUED JULY 19, 1898. 


€LECTRIC BAILWAYS AND RAILWAY APPLIANCES.. 


607,610. Electric-Railway System. Sidney II. Short, 
Cleveland, O. Filed May 24, 1897. 

6 7,011. Electric-Railway System. Sidney H. Short, 
Cleveland, O0. Filed July 9, 1597. 

617,6 2. Trolley-Base. Harrison G. Taylor, Montreal, 
Canada. Filed Sept. 27, 1597. 

607,597. Electric Railroad. Clarence A. Myers, Atlantic 


City, N. J. Filed Nov. 15, 1897. 
697,414. Car-Fender. James H. Lewis and Joseph M. 
Courtney, Kansas City. Mo. Filed July 19, 1597. 
607,514. Oar-Fender. Andrew J. Lawton and David L. 
Macalfree, Colorado Springs, Col; said Mucaffree as. 
signor to said Lawton. Filed March 14, 1595. 


ELECTRIC LIGHTS AND APPLIANCES. 


6 7,589. Electric-Arc Lamp. John H. J. Haines, New York 
City, assignor to the Haines Electric Company, Jersey 
City, N. J. Filed Oct. 29, 1896. Renewed May 12, 189s, 


ELECTRICAL MACHINERY AND APPARATUS. ' 


6 7,451. Electromagnetic Motor. Archie B. McMillan, 
New York City. Filed July 7, 1897. 
607.460. Box-Filling Machine. Francis H. Richards, 

Hartford, Conn. Filea Oct. 19, 1897. 

607,473. Recording Apparatus for Weighing-Machines. 
Francis II. Richards, Hartford, Conn. Filed April I6, 
1897. 

607.475. Weighing-Machine. Francis H Richards, Hart- 
ford, Conn. Liled Sept. 25, 1897. 

6(7,510. Electrical Resistance. Harvey S. Chase, Boston, 
Mass., assignor, by mesne assignments, to the Areri- 
can Klectric Heating Corporation, same place. Filed 
Jan. 11, 1897. 

627,531. Electric Regulator. Joseph A. Powers, Lansing- 
t. urgh, N. Y. Filed Oct. 28, 15537. Renewed June 17, 
189s, 

65,593. Dynamo-Electric Machine. William B. Sayers, 
Glasgow, Scot'and, assignor to himself and Mavor. & 
Coulson, Limited, same place. Filed Dec. 21, 1897. 

607.605. Rheostat Michael J. Shiels, Westfield, N. J. 
Filed Jan. 7, 1808. 

607.6 9. Field- Magnet for Electric Machines. Sidney H. 
short, Cleveland, O. Filed May 4, 1896. 

6 7,17. Regulating-Switeh for Electric Clrcyits Harry 
P. Davis, Pittsburg, and Gilbert Wright, Wilkinsburg, 
Pa., assignors to the Westinghouse Electric & Manu- 
facturing Company of Pennsylvania. Filed Sept. 18, 
1897. 

6 7,621. System of Electrical Distribution. Benjamin G. 
Lamme, Pittsburg, Pa. Original application filed Jan. 
28 1897. Divided and this application filed Dec. 16, 
1597. 

607.655. Electric-Line Switch. Antoine B. Du Pont. De- 
troit, Mich., assignor to the Steel Motor Company, 
Jobnstown, Pa. Filed Aug. 12, 1597. 

607672. Controller. Thorsten von Zweigbergk. Cleve- 
land, O., assignor to the Walker Company, same place. 
Filed April 5, 1598. 

607,737. Dynamo Electric Machine. Adolf G. Eigner, St. 
Petersburg, Russin. assignor to the Siemens & Halske 
Klectric Company of America, Chicago, Ill. Filed 
May 7, 1898. 

67,76. Circu't Arrangement for Electrical. Apparatus. 
Julius Melsler, Vienna, Austria-Hungary, assignor to 
the Siemens & Halske Electric Company of America, 
Chicago, III. Filed Dec. 13, 1597. 


TELEPHONE AND TELEGRAPH APPARATUS. 


67, 01. Long-Distance Telephone. Paul de Kilduchev- 
„cy. London, England, assignor fo the Kilduchevcky 
Mega-Telenhone Syndicate, Limited, same place. Filed 


Feb. 10, 1897. 
MISCELLA N EOUS. 


6007.50). Galvanie Cell. Albrecht Heil, Frankisch, Orum- 
bach, Germany. Filed Dec. 1, 1897. 
607,615 — Electzolytic Bath. Pascal Marino, Paris, France. 


Filed Dec. 1, 1596. 

607,714. Mlectric Stop-Mction for Looms. Alejandro 
stephens, Guadalajara, Mexico. Filed June 26, 3897. 

697,715. Voltmeter. John F. Stevens, Philadelphia, Pa. 
Filed April 22. 1897. Renewed May 1, 1898. 

607,715. Electric Buoy. Ernest W.G C. Hoffmann, Char- 
lottenburg, Germany, assignor to the Siemens & 
IInl-ke Klectrie Company of America, Chicago, III. 
Filed May 28, 1896, 

607,715. Bond for Electric Oonductors, Slaughter W. 
Huff, Baltimore, Md., assignor of one-half to Jesse 
Hilies, same place. Filed Aug. 29, 1896. 

607,74. Apparatus for Cleaning Paint from Ships. War- 
ren F. Froeman, New York City. Filed June 22, 1897, 


TELEPHONE AND TELEGRAPH. 


The Boston News Bureau asserts that officers of the Erie 
Telephone Company say that in no section of the United 
States has telephone competition by independent compa- 
nies ever g.ined a profitable footing. Fora while, when 
free passes are given out liberally and the wires and poles 
are new and stock is sold locally, there isan appearance of 
prosperity for the new company, butin a brief time they 
wither, and under active competition with the Bell forces 
they die.“ We have no doubt the officials of the Eric Tel- 
ephone Company would be glad to have the public believe 
that this statement of theirs was founded on fact, but 
everybody knows that there are several independent com- 
panies in the West that are dolnga successful business and 
have driven the Ball companies out altogether or compelled 
them to offer almost free service to retain their foot- 
ing. In Detroit, Fort Wayne, Des Moines and elsewhere, 
independent companies have been successfully established, 
and are gaining ground daily inspite of all the opposition 
that a powerful and resourceful monopoly bas brought to 
bear against them. s; 


In the New York Supreme Court on the 18th inst., 
Justice Kellogg filed an order denying an appli- 
cation made on behalf of Simon Sterne for the exam- 
ination before trial of the officers of the Metiopolitan 
Telephone & Telegraph Company, now the New York 
Telephone Company, in his suit brought to compel the 
company to furnish him with telephone service 
ata reasonable rate. Mr. Sterne recently obtained leave 
from the court to serve a supplemental complaint on the 
latter company. An application made by Mr. Sterne for 
leave to examine the books of the two companies was de- 
nicd. Justice Kellogg also decided that Mr. Sterne had no 
case against the New York Telephone Company, saying 
that it bad aright to fix its own rates. 


- 


In Des Moines, Ia., it is reported that a regular franchise 
ordinance for the Iowa Telephone Company is being 
drafted and will be presented to the city council atan early 
date. It is proposed to make the telephone company ac- 
cept the conditions of the ordinance and to bring suits in 
the State courts to enforce the rates in the eventit refuses 
to comply with it. The maximum charges will, it is said, 
be fixed at $25 for residence phones and 812 foi business 
'phones. except where long distance or desk instruments 
are supplied. There will also be a clause to the effect that 
if the company cuts the rate at any time the lower rate 
made will thereafter be the maximum rate. A decrease in 
the rate will also be provided for as the number of 'phones 
used is increased. 


On the night of the 14th inst. off Santiago, the Indiana 
while raising ber anchor found that it had fouled some - 
thing which on examination proved to be the much hunted 
after cable running from Santiago to Kingston, Jamaica. 
The auziliary cruiser St. Louis and the cable steamer 
Adria had made many attempts to grapple this cable and 
cut it, as it was the only remaining line enabling Captain- 
Gencral Blanco to communicate with Madrid, but their 
efforts were futile and they finally abandoned tbe under- 
taking. 


Nearly all the sclioolhouses in the Borough of Queena, 
N. Y., will be fitted with telephones during the summer 
vacation. According to the plans submitted to the Board 
of Education the cost for running the Queens system fora 
year will be $3,500, and the cost of equipping the different 
buildings with instruments and doing the wiring, etc., 
will be met by thetelephone company. The !dea is to 
have the schools connected by telephone and to have 
them so arranged that they can be called up from the out- 
side. 


The Springfield, Mass., Union states that the Interest in 
the new telephone company at Amherst is increasing and 
quite an amount of additional stock has been sold. A 
meeting to form an organization will be held at once and 
after that active steps will be taken. Many letters have 
been received by local parties recommending the auto- 
matic system, and it seems probable that this will be the 
system adopted if the necessary amount of stock is 
secured. 


At Spartanburg, S.O., the Home Telephone Company has 
applied for a charter and they expect to organize very soon 
and begin work. They have nearly 800 subscribers, and 
propose to connect with twelve to twenty neigbboring 
towns in three or four counties. In many of these towns 
they will haveexclusive connection. They propose to use 
the very best material] and the mostimproved instruments. 


It is stated that the Bell Telephone Company of Phila. 
delpbia contemplates increasing its capital stock from 
$2,000,000 to $4,000,000. A meeting will be called at an early 
date to take action on the proposed increasc. 


A despatch to the Burlington Hawkeye from Chariton, 
Ia., states that the Chariton & Newburn Telephone Com- 
pany bas determined on two important extensions of ita 


lines which will be made this year. It will build a line 
from Lacona to Indianola, having made arrangements for 
a connection from Indianola into Des Moines. This will 
give Chariton a direct Des Moines connection. 


The Toledo, O., News says a syndicate composed of 
Bowling Green meu has purchased George B. IIull's in- 
terest in the Harrison Telephone Company. The new 
owners bave elected the following officers and directora: 
President, L. C. Cole; secretary and general manager, 
R. E. Connelly; directors: L. C. Cole, John R. Hankey, 
H. Froney, R.S. Patty, R. E. Connelly. 


The New York Telephone Company has published a 
card giving its rates for telephone service in New York ar d 
vicinity. They are: In Manhattan Borough, from $90 a 
year; in the Bronx, from 540 a year; in Westchestcr 
County, from $30 a year. Extension stations are now only 
$! amonth, with installation charge. 


Justice Stover, in the Supreme Court at Brooklyn. N. Y., 
on the 22d inst., refused a mandamus asked for by J. F. 
Miniter, to compel the Western Union Telegraph Company 
to furward a telegram without charging an extra cent for 
the revenue stamp. Justice Stover's interpretation of the 
law is that the sender of a message must affix the stamp. 


In the quarterly report of the Electric Bureau of the 
National Board of Fire Underwriters, just out, the state- 
ment is made that the number of telephone burnouts and 
fires from lightning and from various crosses on electric 
light wires shows the necessity of better protection ef 
signal circuits. 


After hearing preliminary arguments of opposing coun- 
selin the injunction suit brought in the U. 8. Circuit Court 
at Detroit, Mich., by the Western Electric Company 
against the Detroit Telephone Company, Judge Swan gave 
the attorneys until August 1C to file briefs. 


The Washington, D. C., druggists who have sub-postal 
stations on their premises and who removed their tele- 
phones because of a disagreement with the telephone 
company have been compelled to reinstate the telephones 
by order of the Post Office Department. 


The Erie Telegraph & Telephone Company report an 
addition of 1,001 subscribers to their system during thethree 
months ending June 30. The total number connected July 
1 was 26,693. 


In the Philippine Islands there are 720 miles of telegrapb, 
but Manila is the only town that bas a telephone Sysjem. 
It is owned by English capitalists. 


The Automatic Telephone Company will probably get a 
franchise in Rochester, N. Y. The committee that has the 
matter in charge is expected to make a favorable report to 
the council. 


The Colorado Telephone Company has been granted a 
twenty-year franchise to operate an exchange in Berke- 
ley, Coi. 


Mayor Warwick has signed the Drawbaugh telephone 
bill which was passed by the Philadelphia councils re- 
cently. 


The Western Union Telegraph Company announces tLat 
its office at Santiago de Cuba is open for business. 


New Companies Incorporated. 


The Alvin & Angleton Telephone Compary, Alvin, 
Texas—to operate telephone lines in Brazoria county. 
Capital stock, $2,000. Incorporators: O. S. Cummings, 
A.J. Birchfield, F. J. Bush, A. W. Wilkeison and W. A. 
Leonard. 


The Red River Telephone Company, Shreveport, La —to 
construct à telephone system from Hrlarfield to Shreve- 
port. Capital stock, $800. President, W. A. Martin; vice. 
pres'dent, J. M. Sentell; secretary and treasurer, R. T. 
Glassell. 


The Citizens’ Telephone Company, Magnolla, Miss.—to 
establish a telephone system. lucorporators: J. E. Wolfe 
T. B. Lampton, J. E. Norwood, P. H. Enochs, W. E. Payne 
and others. 


The Home Telephone Compary, Cleveland, O, Ospital 
stock, $500,000. President, H. A. Everett; viec -president, 
E. W. Moore; treasurer, John Shermin; secretary, F. R. 
Price. 


The Albuquerque-Bland Telegraph & Telephone Com- 
pany, Albuquerque, N. Mex. Capital stock, $10,000. In- 
corporatois; W. F. Powers, Belvidere Brooks, John 
Dickey and Anthony Conrad. 


The Sylvan Springs Telephone Company, Clayton, III. 


Capital stock, $1,500. Incorporators: G. L. Thompson, 
John Padgett and John W. Butz, 
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~ The subjoined quotations of Electrical Securities dealt in at the leading commercial centers are com ~— a CT MS f 
33 : pileg from special rts received 
The utmost care is exercised in their collection and preperation, and every effort is made to secure accurate and reliable informati on. whe 5 jis 
& favor to have brought to their attention any inaccuracies readers may discover in these columns, ne management of this journal will esteems it 


Abbreviations : crt. indb., certificate of indebtedness; coll., collateral: cons. consolidated ; . P 
bien 1 general: g. gold; guar., guaranteed ;* ino., ‘Income ; imp., improvement: e converuble; e. "rus mon: deb., debentures; exten., 
» Quarterly; A. + Apl. and Oct.; F. &. A., Feb. and Aug.! M. & S., May and Sept.; J. & D., Nuls and Dec.; J. & J., Jan. an jumortgage ; ^» trust; A., annually; S., semi-annually ; 


PASSENGER RAILWAYS | 
- of PASSENGER RAILWAYS. 
Capital Stock. 
NAME Par Authorz'd I PAD ds Pis ane Date ot Capital Stock. Bat 4 Dat e 
. / d| Issued. Last Div. k i 3 — ̃ — O RA 
— — ee | * Bid Asked. NAME. (Par Authorz'd| Issued. Last Div. s Bid. Asked, 
Albany. N Y.—July 2: | Hartford Conn.—July 235: | ) 1 
Waun is rtford Street Ry. Oo. . 100 $4,000,000] $200,000|3 & S., Jan., = 
„ . 2,000,000) $1,750,000 4% ks veh. He 158 Hartford & West Hartford RR . . .. 100| 1,000,000] 247. . — 
, X , , | E * . 
Traction Oo. (Saratoga) 100 50,000 50,000 e li Cult ` 2 Holyoke Mass.—July 25: 
Allentown, Pa.—July 25: Holyoke Street Ry. Oo.............. 100 100,000  400,000|8 % A., Jan., 8. |180 | 190 
Allentown & Lehigh Val. Trac. Oo. 4.000.000| 1.500.000 15 $ , 
, ’ , , 95 „„ „„ „„ .. Hoboken, N. J.—July 25 - 
Bridgeport, Conn—July 25: North Hudson Oo. (N. J.) Ry. Co...| 25| 1,250,000| 1,000,000|8 %, 1892. I Lus 
Bridgeport Traction Co........ $4996 2,000,000| 2,000,000/1 % Aug., 97 35 : Indianapolis, Ind—July 25: 
Baltimore, Md.—July 25: **Citizens’ Passenger R999... 5,000,000} 5,000, 00000 27 80 
Baltimore Oity Passenger Ry. Co... o 9? 
Central Ry. Co. of Baltimore City. 10,000,000| 9,1770002 9¢ 8., Jan. 15,98. 8% S Pr Ricci ines 1 e 100 10,000,000} 9,900,000 
ntra Co. o more ec 'aon g ý Eur ju ennsylvania Traction Oo.......... „000, 900,000 . ESN A P= 
, s x $00,000] — 800,00€,676 A. Dec., 1897. | 80 8256 Lancaster & Col. Electric Ry...... — ssesose YOU] eee ee ai 
Boston, Mass. — July 25: , West End Street Rallway.......... e * E 
New England Street Ry............. i A 
North Shore Traction G0. ... Gom. 100| 4080.00 4/000] L. Jan5, W. % i; [Louisville Ky.—July 25: 
North Shore Traction Co... . . . .. pd. 2,000,000| 2,000,000/6 % S., A. & 0 M com.| 100) 4,000,000) 8,500,000) 1%4 J. Oct., "v. 87 | 38 
b West End Street Ry. go. com. 10,000,000| 9,088,000 4 % S., Oct. 7). 385% ||/Loulsville Ry..............-.5.% pfd| 100 2,500,000 2.500,00 273 % B., Oct. 1. 97. 973%] 98 
b West End Street Ry. Co...8 % ptd. 6.400.000 6, 400,000 4 % S., Oct. 1, 97. [105 | 106 Minneapolis, Minn.—July 25: 
Boston Elevated R. R.... 10.000.000 66% 6615 
PT 4 [Twin City Rapid Transit........com.| 100 17,000,000) 16, 010. 000 IRA 18 | 93 
Brooklyn N. Y.—July 25: Twin City Rapid Transit....7 96 pfd.|----| 8,000,000| 1,714, 200134 * Jan , "98 .. | 100 
Brooklyn City & Newtown Ry...... s 
Brooklyn Rap. Transit Oo., tr cerif.. 100 20.000.000 2000,00] .. 1898. |205, | 210,, || Montreal, Canada.—July 25: 
cBrooklyn Hei hts Rallroad...... . 200.000 Vie o 4 ^5 | Montreal Street Ry. Co 50| 4,000,000 4,000,000'8 9$ 8S., M. & N. 26134] 25514 
*dBrooklyn Oity RR......... uar 12.000.000! 12,000,000 24% Q., Jan., 98 210 s Toronto Street Ry. Co.... .......... 100 6,000.000 6,000,000 14 % S., J. & J. 98% 9714 
Brooklyn, Queens Oo. & Sub. RR. 2 000.000 2.000, 000 ee Fe aa 8 v M his July : 
Coney Island & Brooklyn RR. 1.000, 000 1.000, 000 1 % Oct. 1. 9. 210 p emp . Tenn.—July 25: 
Kings County iom Taa os, 4,750,000| 4,750,000] w.. 4 4 Memphis Street Railway Co.........| 100| 500, 000 800,000] ] . 15 - 
raction Co.......... : - 
Nassen Electric Rallroad . . 1 4,500,000) 4500000126 July 25,97 |47 | .. New Haven, Conn.—July 25: 
fAtlantic Avenue Rallroad........ 2:000.000| 2.000.000| ...... 2 ys Fair Haven & Westville RR......... 25| 1,500,000|  900,0004 % S., Sept. 97 62 
Brooklyn, B. & W. E, Railroad..|.. 1.000000 1.000.000) ......... - 8 Savan 28 alway Oo... .. n "n 1, 000.000 2% % A., July '96. | 60 80 
, , , QUAS $t n. e ew aven nterv 2 00,000 cac dn , 
Buffalo, N. 2 25: s Winchester Avenue RR............. 25, 1,000,000 600000. . 40 | 43 
Buffalo & Niagara Falls Elec. Ry.... 1,250,000| 1,250,000} ............ 55 À | 
*Buffalo Railway Oo 6000:000| 8,570,500 1 & G. Dee 9v. | oy | 2 New Orleans, La.—July 25: | 
000, , Canal & Claiborne RR. Co.......... 40| 240.000  240,0004 % S., Jan., 98. 146 | 170 
Columbus O.—July 25. New Orleans & Carrollton RR......| 100 1,200,000| 1,200,000 1% * Jan., 68 12⁰ 125 
Columbus Street Railroad........... 8,000,000! 8,000,000|1 % Q., Feb., 98, | 49 | 30 |New Orleans Traction Co......com.| 100 5,000,000] 5000.000 . Leer = hea cae 
Columbus Oentra: Street Railroad.. 1,500. 000 1,500,000 : Y New Orleans Traction Co... pfd. 100 2,500,000| 2,500,000 ............ 5 
’ * , MARIDO rtt! ne .. ee aCrescent Cit RR 100 2.000.000 , , ase "aces 19 
»Julw 95. en guar, 000. 2,000,000 8 % S., Jan., 98. 2 32 
Charleston, S. C.—July 25: bNew Or. City & Lake RR....guar.| 100| 2,000,000 2.000, 000 4 % S., Jan., . 8. | ga 
Charleston City Ry. Co......... 2 100.000! 100,00018 % S., Jan. °97 Orleans Railroad....................| 50 500,000 188,000 1% %., June, 94. | 18 22 
Znterprise City D a EN 1,000000 250.000 Sob Ancient x ar » St. Charles Street Rallway.......... 50 1,000,000| 1,000,000 155 . Jan., 98. 58 5434 
Chicago, Ill.—Ju!y 15: New York—July 25: | 
Ohicago City Ry. Oo " Central Crosstown RR...............| 100| 600,000 600.000 2% % Q.. ’ e 
Ohi & South Side R. T. RR..... paper emo: * Q., Dec. 81, 97./270 | 275 eChristopher & 10th Sts. RR..guar.| 100  650,000| 650,000 1$ ed July, oF — 160 
Lake Street Elevated RR............ $828,800 M oo Dod Sl ee HÀ ET -7 Dock, E. Brdw’y & Battery RR. 100| 1,200,000| 1,200,0001% % Q., Feb. 98. |175 | 195 
Metropolitan West Side Elev. Ry... 0,000,000 16600000 .... n 12%| 18 |dMetropolitan Street Ry. Co........ 100 80,000,000| 30,000,000 152 % Q., Jan., 98. 151 15114 
Met. West Side El. const. stk........ 29888 27500 006 TEPORE gU s 4 2% || eBleecker St. & Fulton Fy.Ry.guar| 100 900, 000 900,000 54 % AG: July 97 32 4 
North Chicago Street RR............ ‚090,000 6,600,000 X G., Jan.. On * || {Broadway & Seventh Ave...guar.| 100 2,100,000! 2,100,000 at 6 Q., Oct., 97. 210 | 920 
hNorth Obicago City RR............ 0,000,000 6,900,000 876 Q., Jan., 98. is gOen.Park,N.&E. Rivers RR. guar| 100) 1,800,000| 1,00,000254 % Q., Jan, 88. |180 | 185 
South Chicago City Rall way Nee ej | hEighth Avenue RR...............| 100 1,000,000| 1.000. 00% ͥ ꝶ—m ..... . 620 | 850 
(Weat Chi St. RR. Oo. 13 20! ` 18.189.000 153 S —— F . .. 142d St. & Grand St. Ferry RR. guar 100 750,000 748,000 4 3 * did Feb. 98. E40 | 860 
jChicago West Div. Ry.......guar. 22828 244.2000885 Q., Feb, 98. 92% 983% || jNintb Avenue i£n........ .. guar.| 100 800,000 800,000 ...... 180 
kChicago Passenger Ry.......guar.| j0% 17229,000 , $ .. . kSixth Avenue RR............ guar| 100 2,000,000| 2,000,000) ............ 20n T 
2,000,000) 2,000,000/5 % 8. - || (Twenty-third St. R. R. Co..guar. 100 '600.000| 600.000 434 % Q. Feb., 88. 280 | 2° 
Cincinnati, Ohio.—July 25 : . Ace Saad tuns Sid) 54 7 12/500,000 1,862,000 2 % Q., Jan.,'98, 17 "b 
Oincinnati Inc. Plane Ry....... com. . ˙ nsi SE ,000,000| 10,000,000 2 „Feb., 98. r 7 
Cincinnati Inc. Plane Ry. N. 20 || m42d St. Manhatz ie & 8t. Nich. Av 100 2.800 000 2.50.00 .. ber.. » | as 
Cincinnati, Newport & Oov. St. Ry. 100| 4.000.000 8,500,000 EM * z5 *Union (Huckleberry) Ry. ........| 100) 2,000, 000 2.000, 000 .................. 175 | 200 
lOincinnati Street Ry. Co............| 180 13.000.000 14,000,000] 114 3 Q., Jan., 08 us| 14:4 Newark N. J.—July 25: 
Mt. Adams & Eden Park Inc. Ry. 50| 2.500.000 2,200,000 * Q Jan." 4 2 > y 25: 
y re * Jan., «c . Consolidated Traction Co. of N. J.. . 100| 15,000,000! 15,000,000! .................. 48%) 49 
Cleveland, Ohlo.—Juiy 25: Newark Passenger ns whee, n 6,000,000 6,000,000. ... ae 
Axron, Bed. & Olev. Elec. Ry....... 1.000 š nRap ansit Street Ry.......... 504.000 504,000 11% % A 195 | 905 
Oleveland City Ry. . 100 3.590.800 7.580, 000 % J. Oc. % 375 02% || Pittsburg, Pa.—July 25: | | : 
Clevelan 29... 6 2 100 12,000,000 12,000,000 % Q., Oct „97. 59% 60 Allegheny Traction CO.. escas. Ll 0 500,000 500.000 
Detroit, Mich.—July 25: oOonsolidated Traction Oo. . . com. 50| 15,000,000) 18, 000.000 2 SC, Jan. 798 Aa Stes 
Detroit Citizens’ Street Ry...... Consolidated Traction Oo...... pfd.| 50 15,000,000 15,000,000 5%, May. '97. 1875 12 
Fi. Wayne & Belle Isle Ry..........| 100 700.000 1,350,000. 37 Jui ey 10% pContral Traction OS. . . . . . .. +e. 1.809.000 7800,00 . „ SA 
Ranid Railway O0......0....... 100 400,000  400,0005 35 July, '96. 175 |. qOitizens’ Traction Oo.............| 50| 8,000,000 183.000.0006 $2 A. ^ ^ [exl '" 
is Eleotrle Railway........-...| | 128 10 09 . .. . . |100 || rDuquesne Traction Oo. . 50| 8,000,000) £8,000,000 5 , 4. | 
Wyandotte & Detroit River Ry. ji J 900,000) 209000 ....-...-.+. al ee sPittsburg Traction Co............| 50| 2,500,00| 1. 900,000 f %, Aug.,'95. 
100 250,000 200,000 .. 100 | 110 Fedral St. & Pleasant Valley Ry..| 25) 1,400,000) 1,400,000/2% %, Jan., os 
Dayton O.—July 28: Pgh.. Allegheny & Man. Trac. Co...| 50| 8,000,000 12,994 89912 Cx Yc | 
C1 Railway CO. s....s... COM, ourg rm ng am Trac. Ry.. 25 8,000,000 8,000,000 * L4 Jan., 96 18 27 
8155 Railway Go eee, idi = 1,800,000 3 130 * 2 102 Pittsburg & West End Ry. .. ..... . 50| 1,500,000) 1,500,000/5 % A., June 80, 97 ^ P" 
People's Street Rallway............. Y , | prio 155 Seco enue Traction Co...com..... 4,000,000) 14,000,000| . . . . . 
«| Lee e] sccccessccec 100 e" Suburban Rapid Transit Co......... 50 800,000} 200,00  .. .. 


Unlisted. t Ex div. 
* à m EV enc oso pald. | Outstanding. f Ex div 
mpany controis Oltizens’ way, North Baltimore Passenger Railwa Leased S Nam OA on com | 
y. Baitimosell o pany at6 % on stock. 
& Ourtis Bay Street Railway, Baltimore & Powhatan Railway,Pimlico & Pikesville Rallway c Leased ie 8 Ballon: "14, : qe em T te 
e on stock and interest on bonds. 


and Wallbrook, Gwynn Oak & Powhatan Rail 
b Leased to Boston Elevated Railroad Company, pe ia d Operating the former Met. Trac. system, that corporation havi 
c Owned by Brooklyn Rapid Transit Oompany. eene — to 28d Street Ry. for 99 years; lease — . to Metro a 2 
yy sees pened ee rookie aa road. 0o, which guarantees 10 % on capital stock. A 22 to Mese on Ten s treet & Pavonia Ferry—now Metropolitan Street Diw 
- n . 
e y p mpany; rosd operated y ^ Brooklyn Hts. Co. 4 Leasen to Metropolitan adea Ry. for OO Pact OB stock until Oct. 1, d pag ereattor 9% 
1, ' , per annum. 


Electric RR i Leased to M 
Owned by Atlantic Ave. RR. and leased to Nassau system y „ Metropolitan Street Railway for 18 % 
. Leased (o Met. St. y on stock. 
ear I nun quy d Chicago St 9 [oem Chicago St. RR. Co.; i Leased to Metropolitan Street Rai = for $145, rye a ren years, 8 % thereafter 
: Leased to Metropoli : . 
Wost Ohicago Street Railroad Tunnel diame | die ds Ohicago Passenger Railway,and| m Controlled by. hird rere Ratlrond br mite a 
j 85 X annum paid on outstanding capital as rental by lessee—North Ohi ^ ends of 1% * yearly guaranteed by Consolidated Tracti 
Rall Company; $625,100 of stoc cago Street o Controls by lease the Allee’ raction Company. 
bolsik a k owned by West 1 NM Railroad Company. p Leased to Oonaolidated Traction — pus — FurtPittand Bien Trac. Co 
909 stock guaranteed by West Chicago Street Railroad Company, 1 mpany; 5 X on $1,000, q Leased to Fort PM: Traction Oompany for 6 X on r^r poked pr — 8 of stocx 
— . Leased neo Tracti 8 stoe 
road, ass = ming its bonds sjLeased to Consolidated Traction:Qompaay feet % cn ie] ok Miet —— 
L] 
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LTELEPHONE AND TELEGRAPH OOS. =. 


Capital Stock. 
— Rate and Date of —— — Rate and Date of 
NAME. Par|Authorz ql Issued. Last Div. Bid. | Asked. NAME. Par 2 Issued. Last Div. Bid. 
New Bedford Mass- July 25 Boston, M : 
, Mass.—July 25: 
Union Street Railway Oo..... sense 100| $850,000! $850,000)2 &, Feb. '98 158 Amorina Bell Telephone Co.......| 100| 50, 000, 000 28,650,000 174% Q., Jan., "98, 274% 278 
Northampton,Mass—July 25 Noe um mepi eae Oo....| 100 10,994, S 1% Q. Jan. 98. 69 7 
Northampton Street |t tuae 100 800.000 225,000|4 % A Jan 168 175 g eiephone TTTTTTI .. 600 10, 04,600 81.80 „Feb. 98. 132 * 
Omaha, Neb.—July 25: 5 E Cable Uo 
Omaha Street Ry ... 100 5,000,000] 5,000,000] . . 25 | so Central & South Am. Teles. a... 8 putres HM l 18 * 125% 
Paterson. N. J.—July 25. Franklin Teleg. Co... 5 10,000,000} 10,000,000) 1 8 Q. 170 |it0 
Paterson Ry. O0...» eee eeeeee %% „ „ „ „ „4 ee 100 1,250,000 1,250,000 Pee Oot Ee „ „„ eee eee 85 86 Erie Tel a & Tele LI epa s 7 moi 100 1,000,000 — * 8. 40 44 
Gold & Stock Telg. Co Se eee X Jan., 98. ^9 | 70 
Providence, R. I.—July 25. *International 80 Tel pot 6 tool 3,8888000 lii 62 à 107 {110 
United Traction & Electric Oo .. . . 100) 8,000.000| 8, 000, 000 , Jan. '98 61 67 ||Mexican Telephone Co E ; 2 FE 7 — pees es [Db Q. d Ho 
* 000, 00 ...... d 
Philadelphia.—July 25: "Dae ee ZODAT Pe: 2E 3c 100| 5,000,000| 8,723,000 £X Q., Jan., 98. 148 151 
Fairmount Park Trans. OO. . . 920 pd. 60 2.000, 000 1, 770, 000 2 %, Dec. '97. 4M| Postal Telegraph ene... 25| 2,000,000) ...... 2% 8. 77 
Hestonville, Man. & Fairmount.. 50 1,966,100 n 966,100 17.2 „July 15, 97. 487% 45 ||*Sout'n & Atlantic Teig. Co. * 5 50 100} 15,000,000) 15,000, 0001 % a es^ e- 
Hest'nvl'e, Man. & Fairm'i..6 Fass pid. 50 583,900 [583,900 3 X S Jan, 10, 98. 65 66 ||tOommercial Union, Telegraph Oo. 25; 950,000) 559,525 2% & 8 
COGNI e ee ee eee eee 
nion on Co. ; 66 814 .. elo j , Jan, 
e e on Oo.. 5 $ M 3 8,397,920 — a 71 Rest dm by Postal klai. Oo. , 
tizens’ Passenger Ky........ 192,500 58 share 315 - cellaneous.-July 25: 
eFrankford & Southwark Pas. R 50| ........ 11,878,000 814 sha’e A—A pr.97/890 $n 5 . eg. ( LO ) 
fLehi h Avenue Ry. o. voces ete 50 1,000, "——————— 47 Bell Teleph. Co. (of ) ils tdg 25 400, s... 1 % Q^ Feb. 98. 
fLombard & South Street my aa] SR sinned seen 1,000,000) A. & O. 89 9014 Chesapeake & Potomac qe . e 100| 8,168,000 8, 168, ait 2 * 8. 
— & Third Streets Ry.. 1,000,000 11809805 7 A, Mar. 97 256 | ..^ Chſeago Tele ephone a p. 100 SNC : 
eo e's Traction —— . .. ’ * " r i 5 — „„ r "Au Cia PERISS tl aanl! mons —— coocoo 
gGermantown Passenger Ry.... 1,500, 572,800 $5.25 sha " 1 188% .. MM E Bay gh. Se, aT Gd 100 750,000] 750,000) .... 
Green & Coates Passenger Ry. 500, 150,000/8 % Jan., 1898. 186 Y d Ip eda River Tele bons t De-. 00| 2,000,000] 2,000.0 . 
APeople s Passenger Ry....com. 1,500, 740,000 . . * pogon e 100| 2.000.500 2.000.500 | % Q. 
AF oo eople’ 53 Vienn er Ry.. cae > gel a m. WS Aro Ser MN. I 8 2,500,000 2.500, 000 254 * Q. 
iP a on ; 000/4 80% 89 2. 9 TEE e . 
5 ne & Bainbridge St. aft , "e 400,000 28 a Me —Mar.,'91 s — Southern New Eng. Teleph. Oo.....| 100| 8,000,000] ...... 
ete Pa Pass. RN. . . guar. 000, 580,000 86 share—July, 7. 14% .. 
mpire Passenger X Er ae 600,000| 600.000 ... “| |ELECTRIC LIGHT AND ELECTRICAL MFG. COS. 
uere b Ml EMT 
j eiphia ray's Fy. 000, ' > y’ 4] oe oston a —July 25 
Ridge Avenue Passe BY con 750, 120,000 812 share, July '97. 288 300 Fort Wayne "ew Oo 3 
ituiisdelphia & Darby Ry,guar.| 50| ........ 200,000 5 share July, '97. | ... . IIF. Wayne Elec Co. T. Sec. Series A. 25 I 
Ein & 19th Sts. uS "Ry. KUAT..| oO) .....-.- 250,000 if % 8., July,'97. 17% .- IlGeneral Electric Co com.| 100| 40,000,0 
sebirteenth a Tm Oa. Ry. 1,000,000 188,000 ff ab. A., July, s —  |General Electric Co. . ... pid. 100 10.000.000 rcd T 8. July. 
Union Ry. Oo... eee 1,500,000, 00000 55.60 shre, July 97,220 | .. H. Klee Oo. T. Borur. Boren D. 19, 10,000,000, 4,252,008 July, '98. 
iWest "Philadelphia 750,000 [750,000/810 share, July '97 225 | 28C || Westinghouse Elec. & Mie Oo oomi 80 . 146. 700 
Rochester, N. Tias 25: VE ELEME On, ne 1% % Q., July, '98 
Hochester Railway O0. PPETTTIITTITIL 100 5,000,000 5,000,000 peau caonueaa 10 12 New Vork July 25: U ’ , $429] ë vw 
Reading, PR 25: 5 mE vee FM 3 100 9,188,000] 7,988,000 
jReadin Traction CO. a FS 1 000,000 ,000, Semi &J ^. son ec. g o., Broo Ru , ’ , , . 
kCity Passenger A — 50 850,000 ; — Jan., 38. * n 8 Edison Ore Milling Oo......... args e 000,000 4,000,000 17 & Oct., '97. 
[East Reading Electric RY ET 1,000,000| 11,000, Jan., 98. 9 Edison Electric Storage Obr. dares . ks: ie wanes ies f 
c Uo e é x " week D - RUP 2 — 
St. Louis Mo. July 25 F 5 a eres eni 228. Aug , 1898. 
Fourth Street & Arsenal R... 800,000} 150, EEE T 5 .. Interior Conduit & Insulation Co...| 100 1.000.000 1.000.000 37 % 8., July, 88. 
12 Avenue Ry. Co. A 220/000 400,000|2 % Dec. * 2 United Elec. Lt. & Pow. Co... .. pro |]. ,000, even 
Lindell Ryu... 545 2 62 500, 2,400,000} 1 Jul 198, 125 1 ee yey 4 
National ilway Oo.. — — 3 2,500,000 2,479, H * Sale: 98. - W Pittsburg, Pa. —July 25 $ 
Cass eno d. Fair Grounds....| .. | 2,500,000 2,500, SIE PEE E x \llegheny Oounty Light se be 100| 500,000 500000 J. & J 
Citizens’ RR. . 0600000006609 eve 100 2,000,000} 1,500,000|4 % „ 98. 90 | 110 East End Electric Light Oo.. 50 800.000 800000 . 
St. Louis RR... 100 2,000,000 2,000,000 27% %, July, 8. 95 | 105 Xoio- dés , y Q 
Missouri RRR... Rescssypoes 2,400,000| 2,300,000 1 % July, '98. 170 17s Philadelphia, Pa.—July 25: 
People's RR. Co 629546 1,000,000  800,000|50c., ,'89. 25 x». Edison Electric Light Oo...........| 100| 2.000.000 
southern Electric Ry...........c0 500,000| 500, S PRESS 57%| 59% «Electric Storage Battery Oo.. oom. 100 8500000 ...... on 
Southern Electric Ry 6 X prol, 100| 1,000,000| 1,000,000|8 &, July, '98 110 | 112 *Electric Storage Battery Co...pfd.| 100| 5000.000 e. — 
St. Louis & Suburban Ry.. — œ́qrrr 100 2,500,000 2,500, Seodsedede ovp ee ub 54 56 *Penna Ht = Lt. & Pow Co .com. 50 5:000 000 . .. ES h s 
Union Depot R... 100 4, 000, 000 4,000,000/8 & A., July, 95 .. | 175 UD HE L Tyi Qo... pta. 50 8.000.000 9 * pe * 97 
o ern ec. Lig ower A , , e» ' ' . 
San Francisco, Me scsi 1001 1.000.000 Southern Elec. Light & Power Oo.. in 6197800 228 $82500 dis. Jan. 11˙97 
California St. Cable RR.......... s... ,000, 600, 50c. monthly. 107 : ’ P 
Geary Street Park & Ocean RR.. 100| 1,000, 875,000 82.50 share, ö 96. 40 a Miscelansous.-v uly 25: 
Market Street R . 100 18,750,000} 18,750,000|Q.., * per share. 5854) 5334 Brush Electric Co. . .. serves B Go 
Presidio & Ferries RR... 100 1,000,000) 580, 0000 .. . . one 8%, || Bridgeport (Conn) Elec. Lt. Oo. 25) 500. 000 — 
Missouri-Edison (St. 3 ...com i shot ons gasosa 
Scranton, Pa —July 25: Eddy Electric Mfg. e n n. zd eee d asina I 
~cranton Railway Co. . . . . . . 6,000,000) 2,500,000!  ...........- noe 12 | 15 [Hartford (Conn.) Elec. Light Co....| 100) 50. %% ..... e 
m Scranton & Carbondale Trac. Co., 100 500,000 500,000 . sasaki HR 18. Hartford (Conn.) Lt. K Power Co.. 25 175000 ͥ( * 
m Scranton & Pittston Traction Ca.. 100 1,050,000) 1, 080, 000 ........ ä a 2t: Haw Haven 14 9 Eiee, Lt. Co. . . 100} 100, 0% ..... a 
Springfield III. Bu 25: Narragansett (Prov ILL) Elec. , 1 1,200,00| 1... |2 36 d., Oot, 96 
Springfield Consolidated By .......| 100 750,000 780,000. n eee Go: (Montreal) T ..| 1,000,000] 5. | 2XQ 
springfield O.—July 25: C 100| 1,085,000) 1,088,000] 144 %Q — 
= pringfield Street Ry.. ETETETT] eet ee eewres 100 1,000,000 1,000,000 Cece eeree eee eereee .. 2 Woonsocket (R. E ) Electric Co ETET 100 2 E coh 3 8, Dec. 1. 96. 
springfield, Mass.—July 25: 
d dap rye peak a pen nen 100 1,200, 1,166,700/8 & A. 194 200 ALLIED INDUSTRIES. 
Toronto Canada.-July 25 
Toronto Rx. Oo. . .. | 100| 6,000,000) 6,000,000/124 % 8. 9634| on, Boston Mass.—July 25: 
Montreal Street Railway Co 4,000,000) 4,000,000 4 % 8. 204% 265%, American Electric Heating Oo Sere 50| 10.000, 00 ......... 07 
; treet Ry. & IIIu'g Properties...pfd| 100 4,500,000 1,248,700 e 
bd ese D. C.—July 25 United Electric Securities Co. . pid. 100| ...... | conan 25 < Tobe 5 X. 
Capital Traction Co ... 100 fla, 000,000 12,000, 000 65e. per sh, Oct. 97.| 75% fi New Y OPK.—Ju!y 25: 
Columbia Ry. Co................ bad 400,000 ,000/6 % E 77 7g ||Consolidated Electric Storage Oo... 
ekington & Soldiers’ Home Ry. 707,000} 652,00 0⸗c0 32 8 | .. Edison European. . . . . . . .. a es oe s 18 | 20 
Georgetown & Tenallytown Ry..... 200,000) 200, —9 — .  ||efety Oar Heating & Diete O Oo.. T ae choA Danisa *. 1138 
Metropolitan RR. Co eee „ „„ "^ 1,000,000 458,900 2% b. 1 Q. 121 123 es ington Sup Co. Ha -T3-vs. 100 5,500,0 5 500.000 eeecee 80 os 
Worcester, Mass.—July 25. orthington Pump Co.......... ped 100| 2,000, 2.000000 7 % 90 |92 
Worcester Traction Co........com.| 100 8,000,000) 8,000,000 f . . . 15% 37 ||Philadelphia, Pa.—July 25: 
Worcester Traction CO.. 6 pfd. 100 2,000,000 2,000,000 8 8. Feb., 98, 95 96 Acet lene L. H. & P. Oo. e —. 885 pd. 50 1 000 
Worcester & Suburban Street Ry...| 100 550,000 542,500)4 1897. 85 | .. El Pneumatic Trans. Co.. 10 1:500. 22882 Ke eon | e» 
Wilkesbarre, Pa.—July 25: Se iari ebd ir Co...serip. 50|10,000.000| .....« | sse. axl .. 
Wilkesbarre & Wyoming Val. Trac-| 100) 8.000.000 5,000,000! 1%, Jan., ’97. 24 20 ||Welsbach Commercial Go. : id im EE je. gen" 1974) 20 
: Welsbach Light Co.... — AE vod 78 | 75 
* Unlisted, 1 Paid in $ Eull paid. | Outstanding. {Ex div. Welsbach Light Go., Oanada. 8 sow "^ s tex 1555 
estonville, Man. & Fairmount Passenger Ky. for 6 & on stock per annum. , ee s , 1% 
b Gonsolidatio. (Electric, People’sand Philadelphia Traction companies. Fixed charges] PlIttsburg. Pa.—July 25: 
and all indebte ness of constituent and leased companies assumed by Union Traction Com- Oarborundum Mfg. Oo.. 100 200 200.000 
sry Se Standard Underground Gable Oo...| 100| 1.600.000 1,000 Q 10 [12 
cal re shares owned by Union Traction Company. ere "m Q uo f 
d Lease to Frankford & Southwark Passenger Ry. assumed by Electric Traction Oo. Miscellaneous.—July 25: 
e Leased to Electric Traction Company. *Barney & Smith Oar Oo.......com.| 100 1.000 
Controlled by Frankford & Southwark Passenger Railway. *Barney & Smith Car Oo........ pid. 1000 2 v 2 * ec. he 
y Majority of stock » e E —— at $5 per share. Billings & Spencer Co......... re 2. MN * 30 8 
eo vere LIII * "t 
1 Lendsd lo Union Trection chee: s Traction Company. Free e AANE TO Ei ee 100 1,250,000. 1,250,000154 % Feb. 8. 20 | 85 
Lease transferred to Union Traction Oom ny. Pratt & Whitney Q0;..c» suas TBI. 100 dici: A x RM € 97 
jj Leased to A e Traction Oo. ata rental of $10,000 per an. in 1866-7-8, $20,000 p. a., in Pratt & Whitney Oo............pfd| 100 8 oo 2 2 | 10 
1899-1900 and $90,000 per annum thereafter, payable semi-annually, rental declared as a divi. |"it!!l well-Bierce Oo. ... .. . com. SE rae oeza yes Sera 
dend semi-annually. tillwell-Bierce Oo 72 td. .. TII m"—— oe ee 96 94 
k Dividend of 10 % guaranteed by Reading Traction à Company, hults Belting Co. 100| 500.0000 2% Bert. 1. W. jior jis 
| Dividend of 64 & guaranteed by Reading pany. . Oharles Car Oo 3 800, — ecce eo | go 
m Leased and operated by the Scranton Bailway Company, formerly Scranton Trae. Oo -s Unlisted, ene | ee — 85 | 90 
Digitized by oogle 
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PASSENGER RAILWAY. PASSENGER RAILWAY. 
Amount. 
Interest 
NAME. uthorised.| Issued. |Dwe| periods. | Bid. | Asked. NANE, 
New Orieans La. 
Albany, N. Y. Date oj Quotation—July 25, 1898. 

Date of Quotation— July 25, 1898 Canal & Claiborne RR........1st mtg. 6s.| $150,000 | $150,000 1912 M. & N. | 10! e 
The Albany Ry. es lst mtg. Se. er $29,000 ; i Crescent City RR... lst mtg. 66... 60,000 |1899; M. & N. | 100% n 
The Albany . Oo...... ns. mtg. 5e.| $500,000 427,500 1990 J. & J. |*111 | ...... Orescent City RR... . .. . Cons. mtg. g. 5e.| 5,000,000 | 8,000,000 |1948| J. & J. 76 79 

Alban Oo...... Gen. mtg. 5e. 750,000 875,000 |1947| M. & N. 111 ... [New Orleans City RR........1st mtg. 6e. 416,500 899,000 |1908| J. & D. 105 109 

Watervieit ke & RR. 1st mtg. 6s 850,000 850,000 |1919| M. & N. e117 % N. Orl'sCity & e RR. . lst mtg. g. 5e.| 5,000,000 2,599,500 1948 J. & J 1004, 1013; 
atervieit Turnpike & RB. ad mig. 6e. 150,000 150,000 1919] M. & N. |*115 vas . Orleans & Carrollton RR.2d mtg. g.6e.| 860,000 860,000 1907 F. & A 110 ee 

Oity Rail way CO. 1st e... r 108 105 Orleans Railroad Co.. . . Cons. mtg. 6e.| 00, 000 900,000 19120 J. & J 101% 2 
eqns 181. Charles 8t. RR. Co...... 1st. mtg. 6e. 860,000 75,000 1906 J.& D 1013 2 00 

terest . by Albany Ry. Co. +9428,500 in escrow to retire New Or 

Pri and interest guar. by leans City RR. Co.'s lst mtg. bonds. 
. Oo. $990,000 outstanding. 
Baltimore Md. New Vork. 
Date of Quotation— July 25, 1898. 

Date oj Quotation—July 25, 1898 Atlantic Ave, (Brooklyn). . ͥ. Imp. g. 5s.| 1,500,000 | 1,500,000 [1984| J. 4 J. | 85 87 
Baltimore City Pass. Ry...lst mtg. g. 68. 2,000,008 | 2,000,000 M. & N.| 1344 | 114 jjAtlanticAv.( klyn). Ist gen. mig. 88. _ 759,000 759,000 1900 M. & 8. | 10 
Baltimore on Oo 1,500,000 | 1,500,000 M. & N. | 118% | 114 |fAtlanticAv. (Brook yn). -Cons. mtg. 5s.| 8,000,000 | 1,968,000 |1981| A. & O. | 106 109 
Baltimore Oo.. n. & Imp. g.6a,} 1,250,000 | 1,250,000 M. & 8. | 108 104 Bro'dway & 7th Ave. lstcons. mtg. F. 88. 12,500,000 | 7,650,000 1948 J. & D. | 119 120 
Bal. Trac. Oo. No. Balto div. ist mtg. g. 58 1,750,000 | 1,750,000 J. & D. | 115% | 1'6» Broadway & 7th Ave 1st mtg. 88. 1,500,000 | 1,600,000 |1904| J. & D. | 106 106 

Bal. Trac. Oo. Coll. Trust.1st mtg. E Be.| 730.0000 .. J. & J. | 102% | 102% | Broadway & 7th Ave..........2d mtg. 5e.| 800,000 500,000 |1914| J. & J. | 110 112 
Baltimore Traction Co. Convertible 5s.| 3800, 0000 N. & M. | 103% | ...... Broadway Surface............ lst mtg. 88. 1,125,000 | 1,125,000 1924) ...... [114 116 

tral Pass. Ry. OOo 1st mtg. 6s 96,000 117,000 J.&J Broadway Surface....... mig. 68. 1,000,000 | 1,000,000 |1905] ...... | 105 106 
e dr Paes. By. Oo. Cons. mtg. g. 5e. 601,000 580,000 M. & N. 116 117 Brooklyn City RR. Co.. Ist cons. mtg. 5a.| 6,000,000 6,000,000 1941 J. & J. 114 7 

& Suburban Ry......19$ mtg. g 5«| 8,000,000 | 8,000,000 J. KA D. 114 .... Brooklyn City & Newtown..1sí mig. 5a.| 2,000,000 | 2,000,000 1909 J. & J. | 114 1163% 

e Roland Elev., ..........--ls¢ mtg. 5s.| 1,000,000 | 1,000,000 M. & 8. | 111 TBroo vn. Bath & W.E. RR. Gen. mig. 56. 1,000,000 448,000 1888 J. & J. 85 87 
Metropolitan Ry. (Wasb.).1st mtg. g. 5e.| 1,850,000 1. 880, 000 F. KA [118 119% [Brooklyn Heights RR...... Se.| _ 250,000 280.000 |1941| A. & O. | 103 
— Brooklyn, Q's Oo. & Sub'n..1st mtg 5a.| 8,500,000 | 8,500,000 |1941| J. & J. | 105% | 10s 

bonds of the Baltimore Traction Brooklyn, Q's Co. & Sub'n..1s$00ns. 86. 1. 500. 000 | 2,750,000 |1941| M. & N. | ..... 90 
Oo., the City & Suburban Ry. and the Brooklyn Rapid Transit... gold 88. 7,000.000 | 5,181,000 |1945| .......... | 10854 
Lake Roland Elev. were all assumed by Bleecker St. A Fult'n Fer'y RR.1sí mtg.7 700,000 700,000 |1900| ...... | 101 104 
the Baltimore Consolidated Ry. Co. Cent Pk, N. & E. R. RR. 1st cons. mtg. 76. 1,200,000 | 1,200,000 1902 J. & D. | 109 111% 
$9151,000in escrow to retireist.mtg.bds. Central Crosstown RR........lst mtg. &. 250,000 250,000 |1922 M. & N. | 118% | ...... 
Coney Island & Brooklyn RR. Ist mtg.5e| _ 900,000 800,000 |1908| J. & J. 05 108 
Boston, Mass. D. Dock, E. Bd'y & Baty R.gen.mtg.g.Se| 1,000,000 | | 980,000 |1982) J. & D. | 115 117 

Date of Quotation—July 25, 1898, Dry Dock, k Ey A Baby HB. rtr F 1.10000 | 1,100,000 1814 F. & à. | 100 | «lii 
Lynn & Boston RR .. 1st mtg. g. da.] 5,879,000 8,702,000 J. & D. | 1613% | 106 Eighth Av. RR. Oo..... Oert. indebt. 6 . 1,000,000 | 1,000,000 |1914| F. & A. | 105 RD 
West Street Ry...... .. Deben. g. 8,000, 8,000,000 M.& N. | 104 105 ; Man. &8t. Nich. Av..1st mig 1,200,000 1,200.000 1910 M. & S. | 11* 118 
West End Street Ry. . . . Boden. g. 1g. 2,000,000 | 2,000,000 M. & 8. 107  ||£2d St, Man. & 8t. N. Av.. ad mig. Inc. 5. 1,500,000 | 1,500,000 |1915] J. & J. 

101. 674,000 in escrow to retire outstand- Lex. Ave. & Pav. Ferry RR. ist mtg. g.5e.| 5,000,000 | 5,000,000 |1998| M. & S. | 121 122 
ing of absorbed companies. Metropolitan St Ry Oo..g. m. cl. tr. g. 5ej '2,50),070 |15,500.000 |1997| F. & A. | 115 775 
nd Avenue Ry. . Gen. cons. mtg. 5a. 1,600,000 1,600 000 |1909| M. & N. 108% 109 
Charleston S. C. Second 5 . V o DOD. 8a. imo 1,500,000 5 32 5 
nwa . „ „eee 500, s d . 
Bata a Quotation—July 25, 1898 0 ria Perry RE oo 3 p = € 5 600,800 5.000900 s ru T ki 
eogocccc mig. 500,000 M ° d 5 38 vere venue RR..........1s$ m . Z. Sa. * , 1 S 2 122 
eoi tine fe 850,000 ecc 3 3 2 8 J. & J. ecco @coo Twenty-third Street Ey... . Int 1 - TP. eee 1909 J. & J. mA HRS 
trolled by leston St. By Oo. Twenty-third Street R 2 6 „ 0% %„ „%%% . De 0 150,000 150,000 1906 J. & J. 108 108 
. Union (Hucklebe * .....18$ mtg. 88. 2,000,000 | 2,000,000 1942 F. & A | 111 118 
Chicago IIL : tt Westcheater Electric RR. . let mig. 000 | $500,000 1948| J. & J. | 111 112 
088, 000 in escrow to retire gen. mtg. 
Date af Quotation—July 25,1898. a% 184.350 000 1 
City Ry........... lst mtg. 4 6,000,000 | 4,619,500 J.&J. |1 1023; , n escrow $e retire 
ORE. Pamant By.. A AE 400,000 | 400,000 909 F. & 4. 10  ||obligations. 
Ohicago Ry. e- Cons. mtg. 66 1,000,000 600,000 J. & D. 0 [n 000 in escrow to retire 1st and N 

cago & Bo. Side B F.. ist mig. F. 568. 7,500,000 | 7,500,000 A. 00. m. bonds. 

cago & 8o. Side R. 69960296 1 1,600,000 750,000 J. & J. n i beet E000. 
joni West Div. Ry.....1st mtg 4%», 2050 4,040,000 J. X J. |108% | ...... 1 Guar. by Union Ry. Oo. 

0 El Int m g , * * J. & J. 22 | "ereces ° o Cana 

. W. Side Elev. Ry..1st mi g.5e.| 15,000,000 | 15,000,000 F. & A. | 54 | 504 5 5 J ng 
North Chicago &. RR........ 8,171,000 | 8,171,000 J. & J. | 104 106 d uly 25, 1898. 
North Chicago B. RR....Cert. indeb. 68. — 500,000 500,000 J. & J. ... | 10 ||Montreal St. Ry. ... ...... Ia mtg. be.| 2,500,000 800,000 |1908 M.&8. |e | osoo 
North Chicago Oity Ry......1st mtg. 500,000 500,000 J. X J. % ,; Toronto 8t. Ry... .. -I mig. g. 4Xe.| 4,550,000 | 2,200,000 1% M. & 8. | .... | . 
North Chicago City Ry.....consol. 4 2,500,000 | 2,400,000 M. & N. | 104 | 104%, 188,000 per m. single track authorised. 
West Obicago cere 3 let mtg. | 2900. 000 eve MAN : E 9 8576 9000,000 in escrow to retire 6s due in 1901. 
eeovecen n, ee 9 * e e 4 
West Chicago St. RR. . . Con. mtg. g. Ca. 12,600,000 | 6,000,000 188800. 91 . Philadelphia. 
iW. Ohicago St. RR. Tunnel .lst mtg. 5s.| 1,500,000 | 1,500,000 |1909| F. & 4. srei Date of Quotation—July 25,1898 
Redeemabie at option on 60 da. notice. y 2. : s 
ed debt assumed by Ohicago W. Continental Pass. By............ls¢. mtg.6s} 850,000 810,000 19 9 J.&J — * ver 
v. Ry. Oo. controlling interest o Empire Pass. Ry...................18$ mtg. 7s 1900 J. K J.. once 
which is owned by W. Obicago St. BR. Greene & Coates St. By. ITI 18$ m 66 100,000 100,000 1898 J. & J. esse [IF 
Co. Lombard & Bo. St. Pass. Ry. Ist mtg. 6e 000 | |... 1901; ..... " eus kici 
bject to esl] after Oct. 1, 1999, at People’s Pass. Ry... — — mtg. 7s 250,000 350,000 105 J. & J. uid 
$1 and in People’s Pass. 33 0 3d AD Se’ 500,000 458,000 191) J & J. s.s.s $9060 
Assumed by W. Obi. RR. Oo., lessee. People's Pass. Ey.............. Oons. mtg. 86 1,125,000 867,000 1912 M.&8. | ;;- 2 2 
guar. by W. Ohicago 86. RR. Co. People's Pass. Ry.......8tk. trs. cert. g 6,608,210 |  ...... — . | 102 1 
Phi T By......1st mtg. 56. 300,000 200,000 1910 J & J. 7 cece 
Cincinnati, O. Philadelphia Trac. Oo......Ooll. tr. g. 4s-| 1,800,000 125 F. & A 

nase Quotatien—July 25, 1808. Union Passenger 5 m e 500 000 epe 1911 x 2 o. m Posten 

Oin. New. & Cov.8t. Ry. n.mtg.g 8,000,000 | 2,500,000 1922 J. & J. | 102 1025 (Union Traction Co..... ... Col tr. 4. 20,785,000 | 39,734,976 |1945| A. 40. . 
"Mt. Adams & Eden Fk In.. Ist mtg. 68.| | 46,000 46,000 1900 A. & O. | 10754 | 108 est End Passenger Ry In mtg. Te. s.s... |1906] 000... seee | osas 
Mt. & Eden Fx In. .. ist mig. es. 100,000 100,000 1908 A. & O. 111 .... || est Phila. Pass. Ry......... mtg. g. C. 350,000 | 246,000 190 A. & 0. 115€ | .... 
It. Adams & Eden P'kIno.Oons.még.5e| 581,90 | 551,000 1906, M. & 8. | 10724 | 10834 | West. Phila. Pass. By............3A mtg. Se.| 190,000 | $50,000 |1926] M. & N. | l6. | 11634 
Oov. & Oin. St. Ry...... . Int mtg. 66. 280, 000 250,000 1912 M. & S. | 9 | ...... i The trust certificates wore issued to 
80. Cov. & Oin. St. Rx... . . . . ad mtg. 6s.) — 400,000 400,000 1862 J. & J. |18) | 182 pey for the shares of the Electric and 
Assumed by the Oincin. 8t. ot v eople's Traction lines purchased. 
000 reserved to retire lst mig. bds. 
Pittsburg, Pa. 
Cleveland, O. 
Date of Quotation—July 25. 1898. 
Date of Quotation —July 25. 1808. Birmingham, Knox & Allentown......6s.| 900,000 | 500,060 |:981M. & S. 
CQo......1st mtg. ôs. 600,000 600,000 1908 M. & 8. 106 107 Central ; on Oo cossos eecscese 180 mtg. Be. 876,000 876,000 1 j U J. &. J TT] E 
Ot». New't Oo. &. Ry. Cons. mtg. C. 8,000,000 | 2,800,000 122 J. & J. | 102 102% |Citizens' Traction Oo............15$ mtg. Se.| 1,280,000 | 1,950,000 , 4A. & O. | -- ys 
Cleveland City Cable Ry....lst.: g &.5e.| 2,000,000 | 2,000,000 1900 J. & J. 102 108 [Duquesne Traction Co. mtg. 88. 1,800,000 | 1,800 1980! J. & J. 1070 
ectric R. Oo. 1st mt^ g.6e.| 8,500,000 | 1,249,000 1918 M. & 8. 10876 | 105 Fed St. & Pleas. Val. Jaek's Run - . | 50000 80. 1019 J. & J. — 
umbus (O.) Cent. y. lst mtg. g. Se. 1,500,000 1,500,000 1918 M. & N. eeceso* | concce Fed’) St. & Pleasant Valley........Oons. Se. 1,280,000 1,250,000 1942 J. & J. 196 ecce 
nd RB.......... mtg. 1,000,000 | 1,000,000 1910 M. & 8. f 02 105 ||Millvale, Etna & 8 urg . . 750,000 750.000 1938 M. & N. , 105 : 
N. Wayne (Ind.) Elec. Ry. Ist mtg. g.6e.| 00, 000 ees 192 M. & N. | =e .... ||Pittsburg, Crafton & d... . 360,000 350,000 124 J. & J. 
Lorain (O.) Street Ry........1s$ mtg. 6e.| 200,000 200,000 1918 J. 4 J. | =- .... |Pitteburg Traction Oo............1s¢ mtg. 8e.| _ 150.000 750,000 |1937) A. & O. 1 
$8, Ry. Go., Grand Rapids.. .1st mig. 56. 600.000 600.000 1912 J. & PB. Pittsburg & Birmingham......1st mtg. 88. 1,800,000 | 1,500,000 12% M. & N. | 1 
00,000 in escrow do retire bouds o Pittsburg & West — matq. Se. „000 [1932 J. & J. | --- ws 
absorbed companies, marked a. *Pg'h., Allegh. & Manch. Gen. mtg. 5s.| 1,800,000 | 1,400,000 A. O0. 
guar. by n. St. Hy. Co. Secon A on — BB, 2,000,000 1984 J. & D. oe [Ir 
Detroit, Mich. Sub. Rapid Transit Railway CO. , G. 000,000 500, M. 4 8. — 
Date ef Quotation—July 25. 1908. PPovidence R.L 
Citisens’ 8t. Ry. . Ist mtg. 5e. j 
he Warne & Belle Tale Ry...1m mp 6e | 408088 | 8895.000 195 A. & O. | 973 | 9 Date of Quotation— July 26, 1808, 
The N.J.;(!n J 4644 . 1,800,000 1,800,000 J.&D mr 105 Newport Street — Coupon 00,000 
180,000 in escrow $o retire bonda o : Trac ^ 60,000 1910 J. & D. ... 
Ry. and Grand River St. Ry. nien & Elec. Co.....let mtg. g. 6 9,000,000 | $ 347.000 M. 4 . |i | “igs 
New Haven Conn. St. Louis. 
Date of Quotation—July 28. 1808, Date of Quotation—July 36, 1908. 
Slew Haven 8t. Ry.........19$ mtg. g. 86. 000,000 600,000 M.&8. | 105 . ||tBadon & St. Louis RR... .. . I mtg. Sa.) 280.000 396.000 
ew Haven Div.) ia mtg.5e 250,000 380,000 J. & D. | 104 cose [oe Ave. & Fair Gds. Ry. I mig. 5a.| 2,000,009 | 1.901,008 ri 2 LA 128130 wate 
venus RR...lst mig. 8. 6 000,000 909,000 |1913| M. & N. | 108 eves [IO — — e Ae 9 2,000,009 J. 1 105 
Winehester Avenne RE....Deban. g.6s.! — 100.000 94,000 11900! M. & . 108. | 2... FtOomp. Hts., Un. De, & Mer. Ter @s 1,000,000 421 m 112 
à; 9Witb interest. *Cnitsted. UO Wb Interest 
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NAME. Bid. | Asked. 
St. Louis. 
Date o? Quotation— July 25.1898 
Fourth St. & Arsenal St. Ry..1st mtg. 6e. $50,000 $50,000 1908 J. & J. 80 £5 
Jefferson Avenue Ry. . . .. Ist mtg. 58. 400,000 400,000 |1906, M. & N. | 100 102 
Lindell Ry. Co. e Ist mtg. 56 1,500,000 1.500.000 19110 F. & A. 10% | 107% 
Missouri RR. OOo. ...| 1,000,000 700,000 |1916| M. & 8. 106 10? 
Mouud City RR. Oo.. let mtg. 6e. 400,000 800,000 |1910! A, & O. | 101 108 
eople'e RR. Co......... desides deve lst mtg. 66. 125,000 125,000 1902 J. & D. 98 101 
[People's RR. Oo...... PER 2d mtg. 78. 75,000 75,000 1902 M. & N. | 97 100 
People's RR. Co................ Cons. mtg. 6s.} 1,000,000 800,000 1904 J. & J. 8 P 
St. Louis & E. St. L. Electric. Ist mtg. 6». 75,000 75,000 1905 J. & J. 100 101 
St. Louis RR. Co. lst mtg. 586. 2,000,000 2,000,000 |1900| M. & N. | 10035 101% 
28t. Louis & Sub. Ry. lst mig. g. 58. 2,000,000 1,400,000 19210 F. & A. | 101 102 
st. Louis & Sub. Ry................ Income 5a. 800,000 800, 000 U. . 60 65 
HSouthern Electric Ry....Cons. mtg. 6s.| 500,000 500, 0001909 M. & N. | 113 115 
Darin Avenue St. Ry. lst mtg. g. ôs. 500,000 500,000 19180 J. & J. 110% 1113 
nion Depot RR. Co... . Ist cons. mtg. 6s.| 1,091,000 | 1,091,000 1900 A. & O. |1025 | 10314 
Union Depot RR. Oo. Cons. mtg. 68.| 8.500, 000 1,787,000 |1918| J. & J. 113 114 
Oontrolled by 8$. Louis RB. Oo. 
Controlled by Union Depot RE. Oo. 
Controlled by Lindell] RR. Co. 
{$200,000 in escrow to retire lst & 2d 
mtg. 
£$600,000 in escrow. 
d 200,000 in escrow to retire lst mtg. 
ods. 
San Francisco Cal. 
Date of Quotation— July, 1898. 
California St. Cable RR. . Ist mtg. g. 5s.| 1,000,000 900,000 1915 J. & J. 11434] .... 
Ferries & Cliff House Ry. . .. Ist mtg. 6e.| — 650,000 650,000 1914; M. & S. 118%, .... 
Geary St., Park & Ocean RR. Ist. mtg. 58. 1,000,000 671,000 19210 A. & O. 92 97 
Market St. Cable Ry. Co. . Ist mtg. g. 68. 8,000,000 | 8,000,000 1918 J. & J. 126 = 
T Metropolitan Ry. Oo................. lst mtg. 200,000. „ "S nt 
fOmnibus Cable Oo............... Ist mtg. 68. 2,000,000 | 2,000,000 19180 A. & O. 1241 ...... 
tPark & Cliff House RR. .. Ist mtg. 68.| 350.000 850,000 1912 J. & J. 109 | a. 
Lees & Ocean RR................. Ist mtg. 6s.| 250,000 250 000 1914! J. & J. sS8'4| 110 
Powell St. Ry. . . lst mtg. 66. 700, 000 700,000 1912 M. & S. 118%] 120 
Sutter St. Ry. Oo....... MAR Ist mtg. F. 58. 1,000,000 900,000 1918 M. & N. 1094| 110 
Oontrolled by Market St. Ry. Co. 
Washington D. C. 
Date of Quotation— July 25, 1898. 
Belt Ry. Co.. . ..... O ».2 mtg 55. 600. 000 450,000 1920 J. & J. 33 |... 
Columbia Ry................ n: '« mtg. 686. 500, 000 500,000 1914 A. & O. 113 | 122 
Eckington & Soldiers’ Home, ~ mtg. 6s. ,000 200,000 19110 J. & D. 85 100 
Metropolitan RR. Co.. . Coll tr. cons. 68. ,000 500,000 1901 J. & J. 118 | 119% 
1850, 000 in escrow to retire lst mtg.bds. 
Miscellaneous. 
Dute of Quotation—July 25, 1898. 
Bridgeport Traction Oo........ lst mtg. 58. 2,000,000 | 1.688, o00 1923 i 
Buffalo (N. Y.) Ry. Co...... Oons. mtg. 58. 5,000,000 | 8,543,000/1931 5 ni "o 
tCitizens’ St. R. (Ind polis). Ist cons. m. 58 4,000,000 | 3, 000, o00 1983 M. & N 79 4 80 
1 St. Ry. (Buffalo). Ist. mtg. 58. 8,000,000 2,366,000 1832 M. & N. 108% 1088. 
Columbus (O.) St. Ry. . . . Ist cons. g. 53. 8,000,000 | 2,261. 000192 J. K J. 100 101 * 
Consolidated Traction (N. J.). Ist mtg.55| 15,000,000 13,965, 001933 J. & D 105! 105% 
Crosst'n St. Ry. (Colu's, O.). Ist mtg.g.58| 2,000,000 572,000 183 J. & D. 100 * 108 
euver City Cable Ry........ Ist mtg. g. 68. 4,000,000 3, 800, 00 1920 J. & J ° 18 09 
Denver Con. Tram’y Co.....Oon. m. g. 58. 4,000,000 922,000/1938| A. & O. 79 
Louisville (K y.) Ry. Ist cons. mtg. K. ö8. 6,000,000 | 4.981, 001930 J & J. 114 114% 
ne on St. Ry..lst cons. mtg. g. 56 5,000,000 | 1,050,000/1919| J. & J 90 93 
No. Hudson Co. Ry. (N. J.). Cons. tg. 58) 8,000,000 2,878, 001928 J. & J. 102 104 
No. Hudson Co. Ry. (N.J.)..2d mtg. 5s. 550,000 550,000 1928 M. & N 
No. Hudson Co. Ry. (N. J.). . . . Deb. 6s. 500,000 489,000/1902! fr. & „ tile 
Paterson (N. J.) Ry..... -Oons. mtg. g. 66. 1,250,000 1, 000, oo0 1931 J. & D 107 10855 
Rcchester (N. Y.) Ry............ lst mtg. 58. 8,000,000 2, 000, 00 140 A. & O. 98 3 
St. Paul City Ry. Cons. g. 58. 5,500,000 | 1. 298, 0001987 7 (0 92 
St. Paul City Ry. . . 2 6% Oe Deb. g. 68 1,000,000 1,000,000 1900 5 » 90 92% 
$81,000,000 in escrow to retire ist and 
d mtg. bds. 


1$800,000 in treasury. Bonds guar. by 
Buffalo Ry. Co. 
$$760,000 in escrow to retire honds of 
o. C. St. RR. Co. 
1$87,0001n treasury. 
15 8 re' ved to redeem prior liens. 
3620, 000 in escrow. 


* With int' rest 


ELECTRIO LIGHT AND ELECTRICAL MFG. COS. 


Boston, Mass. 
Date of Quotation—Juiy 25. 1898. 


Edison Elec. Illuminating Oo., Boston... 2,026,000 |  ...... Quar. 156 sots 
General Electric Oo., gold coup, deb. 5s..| 10,000,000 8,750,000 1922 104 DES 

Pittsburg, PA. 

Date of Quotation—July 25, 1898 
Allegheny County Light Co............... 66. 500,000 See e 1911| J. & J. 106 | ...... 
Allegheny City Electric Light..........., 4s. 260,000 |  ..... «-[1918|-A -& O. | o | censes 
Westinghouse Elec. & Mfg. Co..Scrip 6e. 196,570 e e M. & 8 : er 
Miscellaneous.—(July 25,1898.) 
E ison El. Ig. Oo. (N. York) Ist m. 58. 4,812,000 4,812,000 1910 ere 110 
Edison El. IIIg. Co. (N. Y.) con. m. g. 58. 15,000,000 2,188,000 |1993 isss 1175 4... 
Edison Elec. IIg. Oo. E rere 2,500,000 1,500,000 19400 111 112 
££dison Electric Light (Philadelphia). 2,000,000 |  ...... x p vu Ul ae 
Edison Illg. Co. (St. Louis)..............] 4,000,000 &xeses (1928) F. KK. J wn 
Mo. Elec. Lt. Co. e D M mtg. 68. 500,000 |  ........ . [1909| A. & WG. P 
Mo. Elec. Lt. Co. (St. Louis)...2d mtg. 6s. 600,000 |  ........ » 1921 Q’ry. J . | .... 
United Elec. Light & Power Oo(N. X.). . 5,000,000 Vd ae idee le mer ae P x 
TELEPHONE AND TELEGRAPH. 
Miscellaneous. 
Date of Quotation—July 25. 1898. 
American Bell Telephone....... rea REIS 7s. 1898 F. & A. 100 gus 
Northwestern Tele raph Co orcas 9... 78. e 2696562 4 TTE eccl "TP 
N.Y.& N.J. Telep & Tely Oo. gen.mtg.5s „ „ 106 MER 
Chesapeake & Potomac Teleph. Oo.. . 58. Sasss ` ...... 1911] J. & D.] 108 ar 
ALLIED INDUSTRIES. 
Miscellaneous. 
Date oy Quotation—July 25, 1898. 
American Electric Heating..... eas... DB. 500,000 500, 000 88888880 15 .19 
Armington & Sime Eng. CO. e %% —L[— 22 | «*õêͤ 25 
Barney & Smith Car TT . 000900909 eco. 1942 J. & J. 67 100 
Netborundum Mfg. ö; wáscésevosene 966009000 000000099 1904 M. & B, [IIT [IT 
069 95859b 092-9 0 » DAHER 99960. [sn m] e. POOH $999 eoo 


W ortbington Pump Oo 
*Unlisted 


NOTES FOR INVESTORS. 


Late quotations for copper are: Electrolytic, 11@11fc.; Lake, llic. ; 
casting, 110114. 

The Worcester & Marlboro (Mass.) Street Railway Company has declared a semi- 
annual dividend of 3 per cent., payable August 1 to stock of record July 25. 


The directors of the Wilmington (Del.) City Electric Company have declared a 
half-yearly dividend of 34 per cent., payable to stockholders of record July 1. 


The American District Telegraph Company of Philadelphia has declared a quar- 
terly dividend of 1 per cent., payable August 15 to stock of record August 5. 


The Dry Dock, East Broadway & Battery Railway of New York has declared a 
quarterly dividend of 14 per cent., payable August 1. Transfer books reopen Au- 
gust 2. 

Ferdinand Peck, of Chicago, has been appointed by the President as Commis- 
sioner General of tbe United States to the l'aris Exposition. Chicago will be the 
headquarters of the Commission. 


On the 19th inst., the directors of the Hartford (Conn.) Electric Light Com- 
pany declared the regular semi-annual dividend ot 3 per cent., payable on August 15 
to stuck holders o! record August 1. 


The North Jersey Traction Company has sent to Comptroller Gibson of Newark 
& check for $72,135.74, this beiug the 5 per cent. franchise tax due the city on its 
grossearnings. Lust year the sum was $67,959.38. 


A director of the Manbattan Elevated Railroad, New York,says: ‘‘ No definite 
action will be taken in reference to the adoption of electricity until after the fran- 
chise question has been settled. When Mr. Gould returns the franchise matter 
will again be taken up.’’ 


The Dallas ( Tex.) Consolidated Electric Street Railway has executed a mortgage 
on all its property to secure the Union Trust Company of St. Louis for the payment 
of 9800, 000 worth of bonds just issued and negotiated. The loan is said to be for 
the purpose of paying outstanding indebtedness aud to improve tho property of the 
Consolidated system. 


The annual statement of the Union Traction Company of Philadelphia for the 
year ending June 30 shows: Keceipts from all sources, $10,971.4$7.59, increase 
$190,791.61; operating expenses, $4,456,375.26, decrease $493,475.18; net receipts, 
$0,515,002.23, increase $954,266.79; fixed charges and taxes, $6,490,441.75, inciease 
$107,711.38; surplus, $24,620.58. 

In addition to the regular dividend and rights to subscribe for additional stock 
at par, the stockholders of the Edison Electric Illuminating Company of Brooklyn 
will shortly be informed, says the N. X. News Bureau," that the cash surplus in 
the treasury will be divided before t. e company is transferred to the Kings County 
Company. 'lhe amount is between 3 and 5 per cent. 


The Quincy & Boston Street Railway Company, which for the last fiscal year 
ending September 30 carried 1,200,000 passengers, has made a gain to July 1, 1898, of 
247,000 passengers. The last quarter of the fiscal year to September 30 is considered 
the best quarter of the year. It is therefore estimated the road will carry this fiscal 
year above 1,500,000 passengers. The company pays 7 percent. and the balance 
above this amount is charged off. 


The board of directors of the Drawbaugh Telephone Company helda meeting at 
the ottice of the company in Philadelphia on Monday, when it was announced that 
the company is ready to begin operatious on the establishment of the new line in 
that city, although six months is allowed by the ordinance recently passed by coun- 
ciis. Col. J. F. Stokes, president of the company, said that the line would be started 
just as soon as possible, and it is hoped to get it into operation within a year. 


Under the reorganization plan of the Metropolitan West Side Elevated Railway 
of Chicago the holders of the present $15,000,000 5 per cent. bonds will receive 60 per 
cent. of the face of their holdings in new 4 per cent. bonds and 534 per cent. of the 
face ( which includes arrears of interest) of old bonds in new 5 per cent. non-cumu- 
lative preferred stock. The 815.000, 000 of common stock is assessed $4 a share (for 
which assessment the stockholders will receive new 4 per cent. bonds) and it is 
scaled 50 per cent. A syndicate has been formed to underwrite the assessment. 


T'he New York State Board of Railroad Commissioners has granted the applica- 
tion of the Nassau Electric Railroad Company (Brooklyn) for permission to increase 
its capital from $6,000,000 to $15,000,000. The new stock is to be divided into $6,- 
500,000 of 4 per cent. preferred stock and $8,500,000 of common stock. The increase 
is for the purpose of improving the system by consolidating several railroads into one 
and providing money for further bettermenta to the property. The properties 
which will be iucluded in the new Nassau Railroad system are the same as those 
which it now operates, but the securities of them all will be now known as Nassau 
Railroad stock and bonds. 


The Financial Chronicle" states that a director of the Metiopolitan Street 
Railway makes the following explanation regarding the new stock issue to be voted 
upon August 9 : The public does not seem to have tho correct idea about that $15,- 
000,000 of additional stock, apparently believing that $5,000,000 more stock than was 
at first supposed is to come on the market. Such is not the case. The board thought 
that as an increase in capital was to be asked for it might as well be $15,000,000 as 
$10,000,000; $5,000,000 of this, however, will be held in the treasury, in reserve, as 
announced, and to the best of my knowledge there is no immediate prospect of itg 
being issued therefrom to acquire property, make betterments, or for any purpose 
whatsoever. The $4,000,000 balance of the $10,000,000 to be issued, over the amount 
required to retire the scrip, should be sufficient to complete the Sixth and Eighth 
avenue lines and make the change in the motive power.“ 


A meeting of the stock holders of the Central Traction Company of St. Louis will 
be held July 30 to increase the capital stock of the company from $100,000 to $5.000.- 
000. John H. Blessing, secretary of the company, says: This step is ne A 10 
order to provide the large amount needed to build the road. The franchise has been 
accepted and all the details have been practically arranged, but of course the action 
must be ratified by the stockholders.” The officers of the company are R. M. Sny- 
der of New York, president ; John H. Blessing, secretary. The board of directors 
consists of these officers and Finis E. Marshall, cashier of the Continental Bank of 
St. Louis; H. S. Potter of Boston, and J. S. Bache of New York, 


The fourteenth annual meeting of the Royal Electric Company was held in Mon- 
treal, Cun., on the 19th inst. The old board of directors was re-elected. The fiscal 
year ended on May 31 last. The gross amount for the year to credit of the revenue 
accouuts for the business transactions of the company aggregat:d $955,826. The ex- 
penditure for labor, materials, operation, maintenance and general expenses 
amounted to $636,057, leaving a gross profit of $319,769. From this is to be deducted 
interest and fixed charges amounting to $42,609, making an aggregate net profit to 
the company for the year of $277,160. From this net profit there have been declared 
four quarterly dividends of 2 per cent. each to the total amount of $120,000. 


The Brooklyn Eagle" gays: Plans for the operation of the consolidated 
electric light company, which will be composed of the Edison, Kings County and 
Municipal corporations, are now being discussed by the men in control of these 
properties. The complete plans have not been decided upon as yet, but as soon as 
the pending consolidation is formally concluded, which, itis thought, will be about 
October 1, the entire property will be placed under one management. This, it has 
been estimated, will result in an annual saving of over $100,000." It is thought more 
than likely that President Ethan Allen Doty of the Edison Company will be the ex- 
ecutive head of the consolidated company. 


Vol. XV. 


NEW YORK, AUGUST 3, 1898. 


No. 4. 


HE 


Published every Wednesday by the 
ELECTRICITY NEWSPAPER COMPANY. 


Publication Office, - - 186 Liberty St., New York. 
Long Distance Telephone, 4081 Cortlandt, 


. SUBSCRIPTION RATES: 


UmrrED rar.. o o = PDO 
Im C uns OP Fron OR MORB, - “© + 4000 
Fonmer OOUNTBIBS, - * - oe o oœ 4.50 
SINGLE COPIES, - - > — oœ 10 cente 


ADVERTISING RATES: 


As ELECTRICITY reaches all classes interested in elec 
trical work, its value as an advertising medium can be 
y understood. Rates will be sent on application. 

of advertisements should reach the office not 


later than the Saturday preceding the day of publication. 


Entered at the New York Post Office as second-class maul matter. 


THE TRADE SUPPLIED BY 
THE AMERICAN NEWS COMPANY. 


p 
CONTENTS. 


Editorial Notes. — >œ 
The Electrolytic Marine Salts Company, 
Mechanical Draft for Steam Boilers. 
Electrio Cranes on Shipboard. 

Under the Searohlight,- - >- - 60 
Can Lightning Strike Through Water ! 

Wanted the Frills. 
Petroff or Bir Humphry Davy ! 

There Should Be a Hot Time in rcx 
on thelOth,- - =- > - - §1 

Some Notes on the Electrolytic Refining of Tin 
and the Recovery of Tin from its Ores. By 


49-50 


Sherard Cowper-Coles, s 61 
Switchboard Apparatus. By J. H. Blaikie, . 58 
Electric Traction. By Bobert C. Quin, - - 654 
The Electro-Chemioal Behavior of Chromium, - 56 
Meeting of the American 8 Therr pouto 

Association, e> - - œ., - 57 
London Notes, . a + + 67 


Competition in Electric Lighting. 
Patent Litigation. 
Independent Telephone Association of Michigan, 57 


Canadian Notes. < - 67 
Legal Notes - 68 
Meeting of the American Society of Civil Engi. 
neers, - . . - 5j; - - - 68 
The News, — 5 e >e œ . - 58 
Lighting Plants—8treet Railways—Mines— 
Manufacturing—Company Matters—Personal 
and Misoellanea—Electricians in the War. 
Reoent Company Elections, - . .. b9 
Commeroial Paragraphs, <æ o 57 cC . 9 
Incorporations, : - o> > 5 . 69 
ri pes parent Record, po * —— è o 98 
0 one and Te e g 
Electrical Seouritios— Btoeks tooks, » Bonds, Ete, - 61 
Notes fer Investors, - ° 64 


EDITORIAL NOTES. 


The Rev. P. F. Jernegan, 

The formerly a Baptist minister 
Electrolytic Marine but better known as the 
Salts Company. inventor of an alleged 
method of extracting gold 

and silver from sea water and as promoter of the 
„ Electrolytic Marine Salts Company," recently 
sailed for Europe with a trunk full of Government 
bonds purchased with cash and under circumstances 
that were, to say the least, suspicious. What is 
known as the Electrolytio Marine Salts Company 
Was organized last November under the laws of 
Maine with a capitalization of $10,000,000 in shares 
of one dollar each. The company was based on a 
secret prooees for which it was claimed that by means 
of electricity and by the use of a ‘‘ certain ’’ chemi- 


cal large quantities of the precious metals could be 


extracted from the sea water at every tide. A re- 


cent issue of the New York Herald says: 


In the prospectus the rather blind statement is 
made that nine-tenths of the stook (of $10,000,000) 
is held in trust and will be sold for the joint benefit 
of the discoverers and their associates and the treas- 
ury. Another equally blind statement is made that 
Only such proportion of the stook as is actually 
sold is entitled to retain dividends.’ 


‘í The prospectus further says: It has purohased 
from the inventors their processes for the extraction 
of gold and silver from sea water. These processes 
are not patented, but they are seore$. While it is 
true that competition cannot seriously injure this 
company, such is the enormous demand for gold and 
so great is its commercial start of any similar oom- 
pany that might be formed, it may be noted that its 
secrets are carefully guarded day and night, the 
construction of tbe plant and the character of the 
employees being such that any successful attempt to 
discover illicitly its prooees is foredoomed to failure.’ 

Here is a desoription of the first plant from the 


prospectus : 


„A galt water lagoon, with 49,000 tons capacity 
each tide, à dam, wharf and grist mill, and two 
dwelling houses were purobased at North Lubeo, 
Me., and a plant installed. The work was of a new 
and difficult character. Much of it had to be done 
between tides and in the night. But it was built 
quickly, well and cheaply, and began running Feb- 
ruary 4, 1898. 

At this date the board of directors visited the 
works and made a two weeks’ inspection of them. 
From nearly a hundred that were in operation, five 
accumulators were selected that had run a week, 
and their average extraction of gold proved to be 
7.87 dwt. weekly for each. The daily product in 
gold and silver of each acoumulator wasin value 
$1.27. An acoumulator run two weeks showed an 
extraction of 16.1 dwt. gold. 


recently brought out. 


At the conclusion of the directors’ so-called in- 
vestigation it was said to be their opinion that on a 
c»rrespondingly larger scale, with 150 acoumulators, 
they could take out $100 worth of gold at an expense 
of $10—in other words, by May 1 could be producing 
$2,000 a week net profits. In regard to the seoret 
process the circular says : 


„It is obvious that investors must depend on 
the veracity of competent witnesses and the aocu- 
mulation of earnings for their confidence in this 
process.’ ?! 

We have several times referred to this company in 
our columns, and no later than June 8 made the 
statement that this scheme should in our opinion be 
classed in the same category with the Eleotropoise, 
electric combs for turning hair from white to black, 
and with electric shoes, which a firm in England had 
In another issue, namely 
that of December 1, 1897, ELECTRICITY also pointed 
out that what traces of gold and silver there were to 
be found in sea water were mostly in the form of 
chlorides and could only be obtained by the most 
careful and lengthy analyses. Scientists have 
worked on the problem for years and bave utterly 
failed to devise any method that would pay for 
itself. Such being the case, was it natural to sup- 
pose that a man with little or no scientific training 
could devise a paying method in the short space of a 
year or two? Farther, if the process devised by the 
Rev. P. F. Jernegan was such an overwhelming suo- 
oess, why were ten millions of shares of stook issued 
and placed on the market at tbe nominal price of a 
dollar a share, thus offering an extra inducement to 
people of small mea as to invest? That there are 
reputable men connected with the enterprise is not 
to be doubted, and we understand the stockholders 
are about to investigate tbe Rev. P. F. Jernegan's 
sudden trip to Europe and various other matters. 

The New York Sun of August 1, in an artiole from 
Lubec, Me., dated July 31, says: 

Angry stockholders from all over New England 
are arriving to investigate the alleged secret process 
of extracting gold. It is said on the authority of 
one of the workmen that Jernegan infused gold dust 
into the mercury acoumulators regularly toward the 
close of each month, resulting in the monthly gold 
brick. When the acoumulators were opened yester- 
day (July 30), as usual at the olose of the month, 
nothing but seaweeds were found, with slight traces 
of gold on the accumulators.’’ 

The Electric Sugar Refining Company, whose bub- 
ble burst so disastrously in 1888, was considered a 
bad swindle, the much-abused word eleotrio, ““ as 
in this case, being used as a bait for the unsuspeot- 
ing public, but if anything this eleotrolytio salt 
water gold scheme may prove even a worse one, as 
almost $1,000,000 have been invested in it by inno- 
cent New Englanders, 
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| In the case of electrio light- 
Mechanical Draft ing plants or other central 
for stations where a large 
Steam Boilers. amount of power is gener- 
ated, the question of pro- 
viding a suitable draft for the boilers from the stand- 
point of economy and efliciency is an all-important 
one. Weare in receipt of a paper entitled Me- 
ohanical Draft for Steam Boilers,” by Walter B. 
Snow, which was delivered in the form of a lecture 
before Sibley College, Cornell University. In this 
paper the author points out the many advantages 
possessed by mechanical draft over what is termed 
“ natural draft,“ and various methods of producing 
mechanical draft are desoribed. It is pointed out 
that the chimney as a means of creating a movement 
of air depends upon the heating of that air by which 
a difference in density is produced. The heat 
thus employed is wasted so far as its utilization for 
any other purpose is concerned. This inherent loss 
with an ordinary coal, the author states, amounts to 
about 20 per cent. when the gases are at 500° and 
the excess of air is 100 per cent. If, he says, in 
place of the chimney, there be substituted an 
engine-driven fan of proper size, the resultant of 
the efficiencies of the steam boiler, the engine and 
- the fan, together with the loss by friction in the ap- 
paratus, may be taken at about 4 per cent. There- 
fore, the work done, or its equivalent in heat units 
expended to produce the given result, would be 
about 70 times as great in the case of a chimney as 
in that of a fan. The paper ends by showing the 
influence from a commercial standpoint the appli- 
cation of mechanical draft would exert upon a 
given steam boiler plant equipped with cight boil- 
ers of 200 nominal horse power each. This saving 
in first cost, were the chimney done away with and 
meobanical draft instituted, is shown to be $11,875. 
This would indicate an annual saving iu fixed 
charges of about $831. A further saving of $126 a 
week in fuel would result owing to the fact that an 
iuferior quality of coal could be used with the me- 
chanical draft. In conclusion the author says: 
“ Briefly summarized, mechanical draft has here been 
shown to be capable of reducing the avoidable losses, 
of decreasing the first cost of a steam generating 
plant and of reducing the fuel expense. In addi- 
tion, it presents certain marked conveniences in the 
matter of installation and operation. In these days 
when every step in the process of steam generation 
and utilization is being scrutinized in the attempt 
to reduce the cost by even a single per cent., 
the opportunity presented by the employment of 
mechanical draft cannot be and is not overlooked." 


K „ * 


Eleotrio motors have been 
adopted on shipboard but 
slowly. When first intro- 
duced their range of duty 
was comparatively limited, consisting principally in 
operating blowers for ventilating purposes, and their 
application to other uses was unquestionably hin- 
dered by the fact that until recently no special ma- 


Electric Cranes 
on Shipboard. 


rine type of motor was brought ont, while the or- 


dinary type of motor was bulky and generally un- 
suited for the duties it would be called upon to per- 
form. The North German Lloyd line was probably 
the firat transatlantic line of steamers to adopt elec- 
trio motors on anything like an extensive scale. 
Their two steamsbips, Darmstadt and Prinz Hein- 
rich, were equipped with electrically operated 
winches which proved 80 successful that when the 
Bremen of the same line was completed it was fitted 
with sixteen deck cranes operated by means of elec- 
trio motors. The thirty-two motors which run the 
cranes are supplied with current from direct-con- 
nected generators, of which there are four of 75 kilo- 
watts each. Two dynamos only are required to 
operate the sixteen cranes, & third generating set 
being utilized for lighting, and the fourth is held in 


reserve. The oontrolling apparatus, inoluding 
cranes and motors, i8 mounted upon a pivoted cir- 
cular iron platform. The latter is made to revolve 
by meaus of a seven horse-power motor running at 
700 revolutions per minute, directly coupled to a 
worm gear which in turn meshes ina gearing fas- 
tened to the deck. The total swing outboard on all 
of these cranes is 20 feet 6 inches. They have a lift 
of 16 feet 6 inches, the loads being raised hy means 
of a twenty-five horse-power series motor which rans 
ab a speed of 900 revolutions. Two special mariue 
controllers about two feet in height serve to start, 
stop and regulate the speed of the motors. The 
mechanism is simplicity itself, for on raising a hand 
lever the load is raised, while on depressing the 
same lever the load descends. A movement of the 
lever either to the right or left causes the crane to 
turn correspondingly. To insure perfeot control, two 
band brakes are provided, one for each motor, which 
are attached to an extension of the motor axle ard 
may be operated by a slight pressure of the foot. 
Two sizes of cranes are in use on the steamer Bremen 
although both types are s'milarinform. The larger 
has a lifting capacity of three tons with a speed of 
about one foot a second, whereas the smaller bas a 
lfting capacity of but one and one-half tons with a 
speed of almost two feet a second. In other respects 
the two sizes are identical and closely resemble each 
other. 

There are many advantages attending the use of 
electric cranes such as the above on shipboard. One 
of their most remarkable features, and one that is 
much to be desired, especially on a passenger ship 
that is obliged to touch at different ports and unload 
freight, is their noiselessness of action. Another 
feature which highly commends them is tbeir sim- 
plicity of operation and the ease with which they 
may be controlled by even the most stupid laborer. 
Electric cranes are moreover much neater in general 
appearance and far more oleanly than the crane 
operated by steam. In all these cranes the electrical 
mechanism is thoroughly protected against in- 
clement weather, is dust proof and arranged in suoh 
a manner that sea water cannot penetrate to it. 
This type of lift having proven so successful after a 
lengthy trial on one of the principal transatlantio 
steamship lines, it should not be long before the 
electrio type of crane is universally adopted for the 
purpose of loading and unloading our ocean gray- 
hounds. 


Under the Searchlight. 


Notes and Comments on Various Topics. 


THE Boston News Bureau of Saturday last, refer- 
ring to the proposed reduction of the preferred 
stock of the General Electrio Company, says: 
* Counsel for the committee of preferred stook- 
holders of the General Electrio Company have pre- 
pared a strong bill which will be filed within a day 
or two in the United States Circuit Court in Boston 
or New York, which bill will seek to prevent a carry- 
ing out of the directors! plan of a 40 percent. reduo- 
tion of the capital stock, The bill will not ask for 
an injunction restraining tbe holding of the special 
meeting called for August 10. The committee points 
out that the court's decision will be of far-reaching 
importance, as establishing the rights of minority 
stock interests in corporation affairs.“ 


& * & 


Tux Madison (Ind.) Electrio Railway Company 
has appointed five young women conductors on as 
many of its cars. In selecting the girls the manager 
seems to have given some attention to the euphonia 
quality of their names as the list will show. The cho- 
sen ones are named Lydia Martiv, Addie Douglass, 
Beatrice Garlinghouse, Rosa Caplinger and Emma 
Meyer. It has been observed that since these youn 


women became conductors the cry, No seat, no 
fare," has died out in Madison, there being no 
longer any scarcity of seats in the cars, as the men 
passengers apparently prefer to stand on the rear 
platform. 

„ X * 

THE N. Y. World says it is understood that J. 
P. Morgan and other General Eleotrio men are in- 
terested in a street cleaning machine to be operated 
by electricity. Electrically propelled sweeping and 
loading carts are tobe used. R. N. Beach and W. 
J. Clark of the General Electric Company are among 
the incorporators. Authorized capital $1,000,000.’? 
There will be a big heap of rubbish to clear away 
when the General Electric Company dumps ita 
$1,000,000 of patents out of its oftice, and the elec- 
trical street sweeping apparatus of the new company 
might be tested on that job. Jf Clark is put in 
charge of it, he might be able to pick up stuff enough 
out of the musty refuse to reimburse him for the 
capital be has invested or expectsto invest in the 
new company. 


* CK c 


Can Lightning Strike Through Water?! 


An interesting faot has come to light regarding 
the recent explosion of three submarine mines in 
the Potomac river, which was brought about as was 
supposed by lightning having struck the switch- 
board or some of the connections. It now appears 
that neither the switchboard, cable or electrical 
connections show marks of having been struck, and 
General Wilson, who has been investigating the 
matter, believes, strange as it may seem, that one of 
the mines was directly struck by lightning through 
four feet of water and that the others were probably 
set off by concussion. 


* & * 


THE very latest development in field telegraphy 
and telephony consists in a two-horse wagon 
equipped with four folding tables whioh when 
thrown up form desks upon which are placed tele. 
phone and telegraph instruments. Batteries are 
carried beneath the seats, while ooils of wire are 80 
arranged as to run out as fast as the wagon is driven. 
Twenty such vehicles have been ordered by the 
Government and will be sent to the front as rapidly 
as possible. 

x „ * 


THE editor of Lightning, London, says that he is 
in receipt of a communication from a lady in Con- 
stantinople saying tbat the reason for the backward- 
ness of matters electrical in Turkey is that the Sul- 
tan cannot discriminate between dynamo and dyna- 
mite, the second of which he cannot endure. 


* XK * 
Wanted the Frills. 
We find the following in the Chicago Post: 


Of course it didn't happen in Chicago, b- cause we don't 
have such things here. It happened in a town where they 
have fenders on the trolley cars-—fenders that are designed 
to pick up the incautious pedestrian, throw him up into 
the air two or three times and then toss him over the plat- 
form railing. Of course, they don't do that, but that is 
what the agent always ipsists that they will do, and some 
of them look as if they might. Anyway the old fellow 
with the carpet bag evidently thought so. He waa stand- 
ingin the middle of the track when the car came along, 
going at a rate of a mile a minute or less and clanging its 
gong ataterrible rate. But he didn't move. Consequently 
there was nothing for it but to put onthe brakes or take 
chances of having to defend a suit for damages. The car 
stopped within about two feet of him. 

Get out of the way!” yelled the motorman. 

Come on, consarn ye!“ roared back the countryman, 

„Get off the track!“ shouted the motorman angrily. 

Not much,“ retorted the countryman determinedly, 
“I’m waitin’ fer ye. Why don't you come on?" 

“ Do you want to be killed?" demanded the conductor, 
coming to the front of the car to see what was the matter. 

No. sirree,“ returned the countryman. ** 1 want to get 
aboard your blamed old car." 

“ Well, come on, then,” said the conductor, indicating 
the step at the side of the platform, but the countryman 
only shook his head. 

'" You can't work it that way," he asserted doggedly. 
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“ I'm down here to see the hull town, an’ you bet I want 
all the frills. Come on an' hist me now, an' be quick about 
it.“ 

“Fist you!“ exclaimed the conductor. Are you erazy?“ 

"No, | ain't," was the indignant reply, but I reckon I 
know my business and can't be put upon by any dern 
street car man that lives, I've heerd all about your lux- 
urious way of doin' things in the city, an’ while I have 
money iu my pocket l'm going to have all the frills an’ 
fixin's there are. You jest come ahead with tbat there 
scoop an’ pick me up an’ put me aboard jest the way you 
do fer swell city folks or I'll report you to the boss, ding 
me if I don't.“ 

In another minute he was lying in the wire netting yel- 
ling like a Comanche, while the car continued its journey, 
still at the rate of a mile a minute or less. 


x N * 


AT Centreport, L. I., a prominent resident recent- 
ly held a rather novel entertainment for the benefit 
of the local churoh in the way of an electrical fes- 
tival. Electric light wires were run all through 
the grounds, from which were suspended numerous 
electrio lamps which brilliantly illuminated the 
dancing platform and rendered the scene very pic- 
$uresque and attractive. 

x K 7 
Petroff or Sir Humphry Davy ? 

Who was the first to discover the electric light ? 
Oar belief up to the present time has been that it 
was Sir Hawphry Davy, in 1813, but il faut changer 
cela, as i$ now appears that i& was Vassili Petroff, a 
Russian professor, who accomplished the deed in 
1802. Thisis what we read in a note in the Russian 
edition of the Cours d'Electricite,?' by Eric Gerard, 
which has been inserted by the translator, M. A. 
Chatelain, who calls it an historic rectification. Al- 
most all the electrical books published on the Con- 
tinent tell us that Sir Humphry Davy discovered 
the electric light in 1813, and no one will hesitate 
in acknowledging tbat Russia is rather slow in reo- 
ognizing the services of her scientists, since it took 
her not less than 96 years to become aware of the 
existence of the 2,400-cell battery which allowed 
Petroff to strike the electric aro before Sir Humphry 


Davy. . 


THERE SHOULD BE A HOT TIME IN 
SCHENECTADY ON THE 10TH. 


We herewith publish verbatim the interesting 
document recently issued to the stockholders of the 


General Electric Company: 
SCHENECTADY, N. Y., July 11, 1898. 
To the Stockholders of the General Electrio Com- 


any : 

Aiuto Init annual meeting of stockbolders, held 
May 10, 1898, the stockholders passed the following 
vote : 

* Resolved, That the interests of the stockholders 
require that any proper or necessary adjustment of 
the impairment of the capital of the company should 
be promptly made, with a view to the early resump- 
tion of dividends."' 

At that meeting your Directors stated that while 
other values were in their opinion conservatively 
fixed, a revaluation of patents, franchi-es and good 
will (which have been kept on its books at substan- 
tially $8,000,000 since the organization of the com- 
pany) should be oonsidered at tlie proper time. 

Your Directors are advised by counsel that in con- 
sequence of the impairment of its capital the com- 
pany is forbidden by the laws of New York to pay 
any dividend whatever until the amount of such 
impairment shall bave been regained, or until the 
nominal or share capital stock shall have been re- 
duced to the amount of the actual capital. 

Under existing New York law, the nominal or 
share capital of the company may be reduoed at any 
time by a vote of a majority in interest of all the 
stockholders, and counsel advise that if any reduo- 
tion be made the common and preferred shares must 
be reduced alike. 

In view of all the foregoing, your Directors regard 
it their duty to urge the atcckholders to make at once 

suob reduction of the nominal or share capital as 
shall permit the payment of dividends upon both 
classes of stock with the least practicable delay. 

Appended is the consolidated balance sheet of the 
company of January 31, 1898 (being the olose of the 
last fiscal year), as it appears in the last annual re- 
port of the company. Your Directors, being of the 
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opinion that the valuation at which patents, fran- 
chises and good will were carried in this balance 
sSheet—namely, $5,000,000— was excessive, and that 
the fair and reasonable value of this item is the sum 
of $1,000,000, have by resolution directed this item 
to be reduced to that amount upon the books of 
the company as of June 30, 1898. Taking into ac- 
oount the estimated earnings of the company to 
August 10, 15t-, your directors believe that a re- 
duction of the share capital of the company as of 
August 10, 1898, to sixty per cent. of its present 
amount would make the share capital of the com- 

pany substantially equal to the amount of the net 

assets which will then be on haud over and above 

the debts and liabilities of the company. Any fur- 

plus net earnings from and after that date will then 

be applicable to the payment of accrued dividends 

on the preferred stock and future dividends on both 

classes of stock. 

Your Directors request the etockholders of the 
company to attend a special meeting to he held at 
the oflice of the company, at Schenectady, N. Y., on 
the tenth day of August, 1898, for the purpose of 
voting upon a proposition to reduce the company’s 
share capital to 60 per cent. of its present amount as 
set forth in the accompanying notice. After such 
reduction each stockholder will hold, for each five 
shares of stock which he now holds, three shares of 
the reduced stock of the same class. Your Directors 
recommend that such reduction of the share capital 
of the company to 60 per cent. of its present amount 
be made. 

Stockholders who favor the proposed reduction of 
the capital stock, but are unable to be personally 
present at such meeting, are asked to sign and re- 
turn the enclosed proxy at once in the enclosed 
envelope, addressed to M. F. Westover, Schenectady, 
N. Y. 

By order of the Board of Directors. 
C. A. COFFIN, President. 

M. F. WESTOVER, Secretary. 

A revenue stamp is enclosed to he affixed hy you 
to any proxy you may give. If not used please re- 
turn the stamp. 


Under date of July 28 the committee of preferred 
stockholders issued the following announcement, 
which gets forth their idea regarding the proposed 
reduction in preferred stock : 


The committee named in the agreement dated 
June 1, 1898, between the committee, the American 
Loan & Trust Company and the depositors of pre- 
ferred shares, are divided upon the question whether 
it is for the best interest of the preferred stockhold 
ers to acquiesce in the reduction of their shares by 
40 per oent., a8 proposed in the circular Signed by 
the President of the General Electrie Company, 
dated July 11, 1898, Mr. Carr being in favor of ac- 
cepting the proposition, and a majority of the com- 
mittee opposed to it. The majority have determined 
to vote against it and if possible to defeat it by 
legal proceedings. 

Mr. Carr has acoordingly resigned from the com- 
mittee, and tbe shares represented by him and 
others as trustees or executors will not be deposited. 

Owing tothis change of cireumstances the remain- 
ing members of the committee think it proper to 
assent, aud do hereby assent to the withdrawal by 
anyone desiring to do so of his shares deposited with 
the American Loan & Trust Company, upon signi- 
fying to said trust company in writing his desire 80 
to do, on or before August 6, 1698, and remitting to 
said company 12 cents per share, which is the pro- 
portionate part of the expenses which have already 
been incurred. 

The shares so withdrawn will be returned to the 
depositors as soon as possible after the opening of 
the books of the company. 

The undersigned invite the continuance of the de- 
posits of shares already made, as well as further de- 
posite of preferred shares under said agreement of 
June 1, 1898, with the American Loan & Trust 
Company, by all who are disposed to join in resist- 
ing the proposed reduction of the preferred shares, 
calling attention to the fact tnat the liability to ex- 
pense is limited to one dollar per share plus stamp 
for transfer as required under the revenue law. 

Those who have not yet deposited their shares can 
do so by mailing to the American Loan & Trust 
Company the agreement which has already been 
sent with a circular to preferred shareholders, signed 
and stamped with a 25 cent revenue stamp (striking 
out Mr. Carr’s name), together with tbeir certificates 

of stock indorsed in blauk. 
THOMAS L. LIVERMORE, 


: ! ; 
(Signed) EhwIx F. ATKINS, Committee. 


Help to fight the Electrical Trust by subscribing 
for ELECTRICITY. 
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SOME NOTES ON THE ELECTROLYTIC 
REFINING OF TIN AND THE RECOVERY 
OF TIN FROM ITS ORES.* 


BY SHERARD COWPER-COLES. 


Electrolytio methods have recently been applied 
to the retining of tin, Claus having taken out a 
patent in which he describes the use of an alkaline 
solution or compound of solutions containing sul- 
phide or sulphides used for dissolving tin by passing 
an electric current through anodes oast from the 
orude tin to be refined. The solution is com posed 
preferably of one part of stannate of sodium and 
two parts of water. The best results have been ob- 
tained from a sulphostauvate of sodium (SnS, Na,) 
of specifio gravity of 1.070, and heated to approxi- 
mately 90° C, the ourrent density being ap- 
proximately ten amperes per square foot of anode 
Surface. : The residual metals or other material, ex- 
cept antimony or arsenic, contained in the anode 
are precipitated as sulphides, together with those 
metals or residue which are insoluble in the eleo- 
frolyte. In the case of the metallio tin containing 
antimony or arsenio, or both, the deposited metal- 
lic tin is made the anode in a second bath, which is 
com posed of dilute bydrochlorio acid to which hypo- 
sulphite of soda has been added, the arsenic and 
antimony being precipitated as sulphides. Claus 
has also patented the use of a solution of salphide 
of sodium of sp. gr. 1.065; gold, silver, zino, lead, 
copper, antimony, iron, etc., remaining insoluble in 
the anode mud, some as sulphides and some in the 
metallic form, In some cases the inventor finds it 
preferable to use hydrate of sodium or potassium, 
and, instead of smelting the ore aud using the alloy 
as the anode in the eleotrio bath, he finds it more 
convenient to prepare the sulphostaunate of sodium 
solution by fusing the ore with a proper proportion 
of sulphur and soda or sulphate of soda and carbon, 
and lixiviating the mass, or by boiling the ore or 
other materiai containing tin in a solation of hypo- 
sulphide of sodium and in converting either a part 
or the whole of the sodium sulphide in the solution 
into sulphide of ammonium, preferably by sulphate 
of ammonium or other salts of ammonia, the tin 
being deposited by an eleotrio current, any cop- 
per, bismuth, zino, etc., present in the tin 
anodes is recovered in the anode mud. The same 
method is employed for the treatment of tin orea as 
that de:oribed in the first records of tin smelting, 
only small improvements having been made in minor 
details. Attempts have been made from time to 
time to try and win the tin from the ore by electro- 
lytic treatment. Processes hitberto devised have 
not been successful on account of the difficulty of 
finding a suitable solvent for the tin oxide. Dr. 
Burghardt has proposed treating tin ores eleotrolyti- 
cally as follows: The tin ore is first crushed toa 
powder, to which a suffioient quantity of carbona- 
ceous matter, such as coal or charooal, is added, vary- 
ing from 3 to 7 per cent. by weight. A quantity of 
caustic soda or potash is heated in the vessel with- 
out the addition of water, and the mixture of ore 
and oarbon is added to the fused oaustio soda, the 
proportion of caustio alkali being about twice the 
weight of the ore to be treated. The contents of the 
vessel are thoroughly stirred until tbe ores become 
dissolved and enter into chemical combination with 
the caustio alkali. The gases driven off by this 
process are chiefly carbon monoxide and carbon diox- 
ide. The heat is increased until the carbon monox- 
ide ignites. In the process of smelting, the oxide 
of tin is reduced momentarily to, the metallic state; 
the metal thus formed is at once dissolved in the 
melted caustic soda or potash forming stannate of 
sodium. The combination of the ore and oaustio 
alkali having taken place, the contents of the vessel 
are poured out tooool, and the resulting mass is 
broken up and dissolved ina suitable proportion of 


* From the Electrical Engineer, London. 
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water; the solution is used as a bath in which the 
tin is obtained by eleotro-deposition. Vortmann 
and Spitzer proposed melting finely-pulverized ore 
‘mixed with from two to three times ita weight of 
a mixture of one equivalent of sulphur and two 
equivalents of silver. Air is exoluded through the 
fusion, which results in the formation of a triostan- 
nate. This salt is then washed out and the solution 
is allowed to settle. After the addition of ammonia 
and ammonium sulphate the olear liquid is electro- 
lyzed with insoluble lead anodes. Classen has also 
proposed a somewhat similar process for the electro- 
deposition of tin. The eleotro-deposition of tin has 
always been a matter of some difficulty, as the tin 
has a great tendenoy to come out in the form of trees 
instead of in an adherent mass. The electrolyte 
devised by Roseleur has been used to some extent. 
Tbe bath is composed of 5,000 parts of distilled 
water, 50 parts of pyrophosphate of sodium, or 
potassium, and six parts of protochloride of tin, and 
is made by placing the pyrophosphate and water in 
a tin-lined wooden tank, the lining serving as an 
anode, the stannous chloride being suspended in the 
liquid in a copper sieve. The first result is to pro- 
duce a cloudiness in the liquid, which, however, sub- 
sequently becomes clear. After the complete solution 
of the tin in the salt the solution is ready for use. 
The tin anodes are incapable of keeping the solution 
up to its original strength in spite of the large anode 
surface, and small quantities of pyrophosphate tin 
salt has to be added from time to time. Tin bioxide 
dissolved in caustic soda has deen used to some ex- 
tent. Maitresse ensures the complete continuity of 
the tin covering obtained by electro-deposition by 
heating the coated object to the melting point of tin. 
All the solutions required for the deposition of tin 
require to be worked with a moderate ourrent, the 
voltage being from three to five. The deposits have 
a dull, frosted appearance, similar to that obtained 
from silver cyanide solutions, but the tin deposited 
can readily be brightened either by soratoh brushing 
or by friotion of bran or by mopping with lime. 


SWITCHBOARD APPARATUS.* 


BY J. B. BLAIKIE, 
Chief Assistant Electrical Engineer, Bristol, Eng. 


( Concluded from page 37. ) 


AMMETERS. 

Ammeters for the switohboard should be altogether 
different from laboratory instruments. The soale 
should be more aoourately readable, at the lowest 
part, if there isany difference. On arising load 
one cannot run too close to the capacity of a machine, 
while it is of the highest importance that one should 
know when the load bas fallen sufficiently when 
switching out a machine. Again, when used on oir- 
ouits, for perhaps 20 hours out of the 24, they are 
only indicating on the lower part of the scale. In 
practice they are often subjected to powerful external 
influences, since it is generally convenient to fix 
them close to the main omnibus bars. They should 
therefore be specially protected from suob disturb- 
ances. The moving parts should be strong enough 
to stand excessive currents passing momentarily, and 
for many oases the movement should be damped. 

An ideal instrument, if not quite dead-beat, might 
have a damping arrangement adjustable, so that the 
necessary amount could be applied under peculiar 
circumstances. An arrangement of terminals such 
that a standard instrument could be connected in 
series by means of flexible leads, to enable the in- 
strument to be checked while in position, would be 
very convenient. Where a glass cover is used it 
should be far enough away from the pointer to min- 
imize errors due to statio charges on the surface. 

The Edgewise pattern is becoming popular now 


* Read before the Municipal Electrica! Association, Lon- 
don, June, 1898. 
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for two reasons: it is more compact as aswitchbcard 
fitting, and when fixed in-rows, and the index of 
each standing ata different value, you get a ourve 
formed. The shape of this curve becomes more or 
leas familiar to the attendant, so that he more readily 
notices a change which may point to an irregularity 
in the outside system. Ammeters for the exciting 
cirouits of the machines are usually only required 
for alternators. To make intelligent use of these 
they should be easily readable tbrough the range of 
the rheostat, They need not be readable below the 
minimum current required for excitation. They 
should be very accurate, well shielded froni external 
influences, dead-beat and strong enough to stand 
rushes of current when the field is switched on or off. 

It is impossible to pass over the subject of amme- 
ters without drawing attention to the Weston in- 
struments. To those not familiar with these, a 
summary of their advantages may be of interest. 
Unfortunately they are only suitable for continuous 
currents. The scale is perfeotly uniform throughout 
the range. The action is remarkably dead-beat. 
The acouracy is very high, it is independent of ex- 
ternal influences, and the calibration is not impaired 
by comparatively rough usage. The ourrent measured 
does not pass tbrough the instrument, so that it may 
be used on any part of the board, the conneotions 
being two small wires. It is really a voltmeter, 
measuring a minute difference of potential across a 
shunt which is placed in the main circuit. Any 
number of shunts can be cornected by means of 
small plugs to one instrument. A pretty devioe, 
sometimes used with these ammeters, isa luminous 
scale. The scale is translucent, the gradation lines 
and figures being opaque. A small lamp fixed be- 
hind shows up the reading boldly, so that it may be 
seen at a distance. 
used, and is perhaps an unnecessary refinement. 

Integrating meters, ampere-hour or watt meters 
are hardly switchboard apparatus at present. They 
certainly would be useful adjunots and will probably 
become general. The usual form of case may be an 
objection. If tbe makers would turn out something 
all over lacquered brass and a reasonable shape, there 
might be a development in this direction. The same 
remarks on ammeters with reference to calibrating 
with a standard instrament might be applied here. 
The roller form of register instead of dials, in a large 
size, which could be made of aluminum would be 
an attractive feature. 

VOLTMETERS. 

I$ is moat essential that voltmeters should be 
accurate instruments, They must be sensitive to 
very small changes and for some classes of work 
dead-beat. They should be free from temperature 
errors and capable of continuously indicating the 
normal pressure for very long periods. They should 
always be protected by fuses easily aooessible. Re- 
marks on ammeters with reference to statio charges 
on glass covers are applicable in some oases. 

There are three distinct classes of voltmeters in 
everyday use—eleotro-magnetic, eleotro-statio, and 
those depending on the expansion of a metal due to 
heat. The electro-magnetic are not available for 
alternating currents, generally speaking, and except 
for the purpose of recording instruments, where 
some power has to be expended in overcoming the 
friction of the pen on the paper, they do not possess 
many advantages. The Weston instrument, how- 
ever, from its dead-beat action and extreme acouracy 
is again a favorite. Asa voltmeter it can be fitted 
with a luminous scale, and it is usually provided 
with a movable index in the shape ofa disk which 
eclipses a oiroular aperture in the pointer. This 
form of index is very easily seen from a distance. 
Electrostatio voltmeters are useless for recording, 
and some forms are liable to stick owing to the very 
small forces which actuate the pointer. They can, 
however, be used for alternating and continuous 

currents, and they consume a minimum of energy. 
They are most commonly employed for high tension 


The recording ammeter is rarely 
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work. -Some engineers object to a dangerous poten- 
tial across an instrument, especially as it has to be 
observed olosely, and frequently tapped to insure a 
correct reading. A small sparking gap has to be 
introduced to protect the instrument, and with con- 
centric mains a momentary rise of potential is com- 
mon and causes the fuses to blow. 

The familiar ''Cardew " is a most useful instru- 
ment, being applicable for continuous and alternating 
currents and is very dead-beat in action. It gets 
out of adjustment rather too easily however, aud is 
an awkward shape to accommodate on a switchboard. 
The horizontal pattern is much steadier than the 
vertical owing to the steadier rate of cooling. The 
consumption of energy is rather heavy. In spite of 
its many defects it is very popular, probably ite wide 
open soale and sensitiveness compare very favorably 
with rival instruments, 

Recording voltmeters are developing and may now 
render faithful accounts of electrical pressure. But 
from some points of view they are still imperfeot 
instruments, since they may sometimes ignore the 
willingness of the spirit whilat testifying to the 
weakness of the flesh. Where these instruments are 
used the temptation to tamper with them should be 
removed, and the interpretation of the charts 
humane. 

RHEOSTATS, MULTIPLE AND FIELD SWITCHES. 

Rheostats are often suggestive of the skeleton in 
the cupboard. ‘They are unsightly and the connec- 
tions are frequently clumsy even though they may be 
sound. The choice of resistance material is a matter 
of great interest. Some alloys possessing excellent 
qualifications under laboratory tests have been found 
to have become rotten and brittle after a few years 
use, or they may suffer mechanical injury during 
construction either from bending, eto., or heat ap- 
plied for soldering. Radiating surface should oon- 
stitute one of the principal features of the design, 
ventilation being not an unmixed blessing as the more 
air you get through the rheostat the more dirt and 
dust is deposited. Compact ness is desirable where 
it can be obtained without sacrificing other advan- 
tages. The displacement due to the expansion of 
the metal while hot must be provided for, and in 
forms other than the spiral this is rather an awk ward 
matter. Spirals of wire are unsatisfactory since they 
are liable to shake together and interlock if aoci- 
dentally displaced, They accumulate a lot of dirt, 
are inconvenient to clean and also involve compara- 
tively confused connections to the multiple switch. 
Where a rheostat is only in the field circuit of an 
exoiter and consequently small, it may be wound 
on a block of slate having a sliding connection along 
one edge. The slate absorbs a good deal of the heat 
whioh can then radiate from the larger surface. It 
is objectionable to have the contact on the actual 
wire, as the wear and any slight sparking might in 
time cause the wire to break. A great advantage, 
however, can be claimed from the fact that such an 
arrangement may be fitted on the board always in 
sight and kept thoroughly clean. An improvement 
on this form and suitable for larger work is effeoted 
by having special contact pieces fitted, andin the 
use of several small wires in parallel, whereby a 
large radiating surface is gained. Tubular resist- 
ances would be better still, introducing at the same 
time additional mechanical advantages. 

With reference to multiple switches, besides ample 
current carrying capacity, there must be exceptional 
provision for wear as this may be very heavy. Cir- 
oular switches or linear motion derived from a screw 
are most usual, but as there is a chance of the oper- 
alor forgetting for the moment which way to turn 
the handle, it is preferable in the author’s opinion 
to have a lever working through a quadrant in a 
vertical plane at right angles to the board, the con- 
nections being 80 arranged that the raising of the 
handle raises the voltage of the machine. 

It is sometimes necessary to make fine adjustments 
and occasionally large alterations rapidly, so that a 
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good regulating switch should have two handles, one 
having a number of intermediate steps between any 
two steps of the other. 

Field switches should always be so arranged that 
they short circuit the windings at the instant of 
cutting off the current. The author is acquainted 
with two designs, one by Messrs. Siemens, the other 
by the L!eotrio Construction Company, which are 
well suited for this duty. 

SYNCHRONIZING APPARATUS. 

In alternating ourrent stations this apparatus is of 
first importance, and sbould be the objeot of the 
designer’s special care and foresight. The possibility 
of a mistake on the part of the operator should be 
thoroughly investigated. The risk of breakdown in 
any part of the apparatus having been reduced toa 
minimum, provision should be made for replacing 
any defective detail within a minute or two, with 
no possible chance of reversing aconnection, or there 
should be a simple method of throwing a spare set 
into cirouit, There have been three or more methods 
suggested for synchronizing. First, two lamps, or 
one lamp and a voltmeter in series, off the seconda- 
ries of two transformers in series, the primaries being 
one on each of the pair of leads required to be 
synchronized. Second, a similar arrangement, hav- 
ing a telephone or buzzer to indicate the flow of 
current through the secondaries. Third, goldleaf 
electroscop3 which can be used direct on 2,000 volt 
mains. The first method is almost always employed 
and it bas the advantage of being easily seen by the 
driver, enabling him to adjust the speed of his en- 
gine. This information can also be obtained by 
lighting the station with alternating ourrent aro 
lamps. When the armature is at the correct speed, 
the coil holders appear to be stationary or revolve 
very slowly forward and backward as the speed is 
too high or too low. It might be almost worth 
while to switch ou a lamp in broad daylight when 
synchronizing for this purpose. Where alternate 
current arc lighting is adopted a goldleaf synchronizer 
could be used. It is more seoure from breakdown 
for having no transformer. Itis very dead-beat, 
but at present it has not been developed as aswitoh- 
board instrument, and requires modification to pre- 
serve the extremely high insulation necessary. 
While on the subject of synchronizing, it is instruct- 
ive to notioe that in English stations an artificial 
load on the incoming machine is considered unneo- 
essary, although usually employed on the Continent. 

In one English station it has been found advan- 
tageous to parallel machines through an impedance 
coil, and then short circuit the coil in two steps. 
As an extra precaution the paralleling of all ma- 
chines, up to 400 KW. capacity, is done through a 20 
ampere fuse, and this fuse is not blown more than 
once a month. (It may be mentioned that the 
armatures are of the coreless ty pe.) 

Having discussed the detaila, the general arrange- 
ment and construction of the board may be criticised. 
Slate or marble are usual as a base; but all holes 
should be bushed with ebonite, and ebonite plates 
fixed under all instruments for high tension work. 
There is a skeleton form, however, made of a lattice 
work of wood or angle iron on which the various 
instruments are mounted. This form is highly effi- 
cient from many points of view, but ip appearance 
it is untidy, and it ocoupies a good deal of room. A 
recent development oonsists of a number of cells, 
made by vertical slate partitions fitted into slate 
shelves, which are built into the wall. In this ar- 
rangement there is of course no back, the connections 
being visible from the front, and carried up through 
a vertical series of cells. 

The commonest form of board is constructed of 
alate slabs, or panels, having the instruments on the 
front and all connections at the back. It is the back 
of such boards that should be most closely watched. 
It is often necessary to change an instrument, or 
connect a new machine or feeder, and with high 
tension current at all points such work is frequently 
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attended with great personal risk. Aoccumulations 
of dirt and dust have also to be removed periodically. 

Such boards, if designed in a standard panel form, 
to permit extensions, should also bave a standard 
system of baok connections suitably protected, and 
in no oase should miscellaneous cable and wire oon- 
nections be allowed. 

On double poie boards the opposite poles should 
be far apart, either horizontally or vertically. For 
the arrangement of omnibus bars and varieties of 
combinations some reasonable limit should be fixed. 

Breakdown terrors are usually more prominent in 
the minds of high tension engineers, they may stim- 
ulate more careful design, but there is alsoa tendency 
to run to seed in a progression of combinations. It 
may be reasonable to have a means of dividing the 
main omnibus bars, and perhaps have a spare set, 
sometimes called ‘‘ hospital bars,’’ for the purpose 
of connecting any particular circuit, or any partiou- 
lar machine. 

With reference to the relative position of the ap- 
paratus there is a decided preference for the complete 
set belonging to one generator, or one feeder being 
in a vertical line, well marked. It is also advisable 
to have the lines as close as possible in order that 
the effeot of any adjustment can be watched in the 
other lines. This principle is so important that 
where some parts of the apparatus are necesearily 
large, i$ might be worth while adding auxiliary 
gearing to permit of concentration. It is of course 
essential that the handles of all the controlling gear 
should be within easy reach, and that the indications 
of all instruments should be acourately readable 
from a convenient position. 

A necessity or temptation to Jean or stretch over 
any portion of the board should never exist. 

It seems almost absurd to mention such an obvious 
precept, yet it is common enough to find a clock 
which has to be wound periodically mounted on the 
top of a switchboard. There are boards protected 
on the front but this rather enooursyes carelessness 
and is often at the expense of safety atthe back. By 
all means guard against every conceivable accident, 
but ander the roof of a central station a board should 
be assured from wilfal misuse or grossly ignorant 
handling. 

A main switoh, fuses or other safety devioe, and 
ammeter are among the first requisites of a panel, 
then there may be plug connections, synchronizing 
connections, field switch and rheostat switch. Volt- 
meters are usually common to the whole board, and 
here a suggestion may be borrowed from an Ameri- 
can practice, in that of mounting a voltmeter on a 
swinging bracket from end of the board. It oan 
then be moved to show to the best advantage at that 
part of the board where an adjustment is being 
effected. 

Field switohes may be advantageously mounted 
ou tbe machine; by this arrangement there is a sav- 
ing of conductors, and the man who lets down the 
brushes may be more confident that the machine is 
not excited at the time. For continuous ourrent 
machines the rheostat and multiple regulating switoh 
might also be mounted on the machine, or on the 
wall olose by, thereby saving long conductors. 
Sinoe the electrical pressure regulation is shared be- 
tween adjustments of excitation and speed, both may 
be fittingly performed by one man, preferably the 
driver or dynamo attendaut, whose attention oan 
thus be direotly called to the brushes at every alter- 
ation. Furtber it can be urged that fire risks are 
minimized by distributing the rheostats and situa- 
ting them away from the wood platform or other such 
work in connection with the switchboard. In the 
case of alternating current machinery, the rheostat 
switches at least must be on the board or olose at 
band. 

Bat there are some alleviations to compensate for 
the fire risks involved. Alternating current usually 
means high tension, and the heat generated is of use 
in keeping the board ata slightly higher tempera- 
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tare than the surrounding atmosphere. There are 
occasions, when there is a fog, or perhaps in the 
event of a mishap with steam connections, that this 
higher temperature may save condensation and con- 
sequent troubles. 

One of the most pressing considerations in conneo- 
tion with the switchboard as a whole is the efficient 
protention from dust and accumulations of dirt, 
especially at the back. Not only should elaborate 
precautions be taken, but an easy and safe means of 
inspection and cleaning should be a prominent 
feature of the design. 

From an esthetio point of view a little license can 
be granted if all details are well designed. Wood 
mouldings and paneling add greatly to the general 
appearance. Some engineers severely out down any- 
thing that is inflammable; this like everything else 
oan be carried to excess. When one considers the 
proximity of such material to an open fire, in an 
ordinary dwelling-house, and the small risk one 
attaches to it, a little ornamentation on a switch- 
board appears to be reasonable. ‘There is no neces- 
sity however to make a switchboard a subject for 
rococo decoration, and as mentioned before there are 
fitter places for a olock than in asurmounting scroll. 

With a view to standardization another suggestion 
hails from America. One of the largest firms manu- 
factures unit panels always ona standard size of 
slate. They make fourteen different capacities on a 
panel 48 in. by 16 in. by 14 in. thick, and a blank 
panel 28 in. by 16 in. by 14 in. to go underneath. 
They are bolted onto steel frames and adapted for 
unlimited extensions. The space required for a 
switchboard is not of such great importance if cor- 
rectly estimated when designing the buildings. Too 
often however it has to go somewhere between two 
windows, in a cramped position, with little or no 
room for extensions. 

The best position is probably on a gallery extend- 
ing down the length of the engine room, except in 
belt or rope driven stations, in which oase it should 
be parallel with the drives to be safe in the event 
of an accident with the gearing. An elevated posi- 
tion such that the operator oan see and signal a 
driver at the stop valve of any engine is about the 
ideal. 

Though perhaps a little foreign to the subject, a 
system of engine room signals might be conveniently 
touched upon here. It is too small a matter to be 
treated on under its own heading, but at the same 
time, it is important in the administration of duties 
from the switchboard. In large oonoerns a well 
organized system is indispensable, and in small sta- 
tions, therefore, unorthodox signs should be oonsid- 
ered as bad form. The practice of shouting and oat- 
calling about an engine room, though it may betoken 
hearty goodwill and enthusiasm among young assist- 
ants and pupils, is to say the least of it, undignified; 
such ories should be reserved for personal acoidents. 
A regulation whistle or bell, which can be more 
clearly distinguished from the usual hum, should 
serve to call the attention of drivers. The number 
of a machine oan be indicated by displacing a tablet 
having both sides painted the same. If the board 
oan be seen from every stop valve, alterations of 
speed oan be signalled by moving an extended hand 
and arm up or down,“ the driver signaling 
the normal speed by moving his hand rapidly baok 
and forward in a horizontal plane. Where the view 
is blooked different toned bells or a number of 
strokes may be employed, but it is remarkable to 
find how easily such signals can be forgotten or con- 
fused after being in daily usefor months. Another 
method is to illuminate a small window, having a 
word painted on it, by means of a small lamp. Al- 
most any method will answer the purpose provided 
that it is universal. 

Turning onoe more to the question of standardiza- 
tion, manufacturers bave now bad the opportunity 

of gleaning from innumerable specifications, and of 
silently witnessing some failures, Perhaps a pyscho- 
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logioal treatise on the switchboard attendant is still 
required, 

There are without doubt some curious instances 
of irregularities due to absence of mind or fatigue. 
It is not at all uncommon to see a man feel the 
bearings and fill the oil cups of a standing machine, 
but when it comes to the switchboard attendant 
signaling '' Raise speed ” on a particular engine, the 
driver adjusting the governor of a standing engine, 
and the attendant signaling back All right,” the 
subject becomes decidedly interesting. Then there 
is the man with the laboratory training, who taps 
every instrament, including the clock and the al- 
manao, before taking a reading. Fuses and plugs 
have been pulled out while carrying currents, and 
there was a story once of the exciting current being 
switched off an alternator while running in parallel. 
Possibly designers have already or can easily obtain 
sufficient information of this description for their 
guidance. 

Once launched on this fascinating theme, ideas and 
suggestions spring up like mushrooms, In the in- 
terest of science let us suppress the prolificacy of 
imaginations, born of watohing and wakefulness in 
the midnight hours. 

Leave such work to professional designers who re- 
gard inspirations in the positive degree, and to men 
who live for estimating," before whose searching 
gaze the colors and glories of originality pass and 
die away. : 

The author has endeavored to point out the neces- 
sity of good standard work for switchboards, and to 
discourage $he individual of designing propensities 
among resident engineers.“ He is aware that 
much bas been done already towards establishing a 
standard, but has recently received replies to in- 
quiries from several large manufacturing firms, ‘‘We 
bave no standard, as we find all specifications differ.?? 

It should be reserved for the resident or consult. 
ing engineer to judge, a representative body of en- 
gineers to frame rules and regulations, and for de- 
signers and manufacturers to perfect details and 
study economical production. 


In conclusion, tbe author desires to express his. 


thanks to the gentlemen and firms who have rendered 
him liberal assistance in the preparation of this 


paper. 
ELECTRIC TRACTION.* 


BY ROBT. C. QUIN, A. I. E. k., 
B. E. and T. Engineer, Black pool, Eng. 

It goes without saying that the subject of electric 
traction is so important and extensive that it is im- 
possible to deal with it comprehensively in a paper 
of this description. The author proposes, therefore, 
to set forth as briefly as possible the salient points 
of the subjeot and fo invite discussion upon them, 
rather than to detail at length any particular system 
or systems of electric traction. 

Road.—In the author's opinion the road, or per- 
manent way, is one of the chief factors which deter- 


mine the success or failure of any electrio traction. 


undertaking, inasmuob as its condition will have a 
much greater effect upon the maintenance costs, and 
consequently, the financial result, than would prob- 
ably be the case with any other system of traction. 

Considerable difference of opinion seems to exist 
as to how this track should be construoted—whether 
the rails should be 43 lbs. per yard as upon the 
Giaut’s Causeway line, or 92 lbe. per yard as upon 
the Black pool line—whether the gauge would be 3 
feet or standard gauge. 

Tbe weight of the rail must of course be propor- 
tioned to the weight of the cars running thereon, 
and to the soil upon which the rails are laid; but it 
would appear to the author that the present prao- 
tice errs too much on the side of lightness. 

It will be admitted on all hands that smooth ran- 
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ning is essential to the longevity of the rolling stock, 
and that this cannot be attained without rigidity of 
construction, smoothness of running surface and ac- 
curacy of gauge. 

In order to ensure these desirable ends it is essen- 
tial, in the first place, thatthe track should be well 
laid on a good solid foundation, accurately gauged 
and substantially cross-tied. The usual cross-tie for 
tramway purposes isa 1} in. by Jin. strap bam- 
mered round at each end and threaded and bolted 
through the web of the rails; but at Hamburg—at 
which plaze it has been tbe author's privilege to in- 
vestigate the permanent way conéetraction—things 
are done on a decidedly better plaun. Here the 
rails, which weigh 106 lbs. per yard, are oross-tied 
by an I shaped girder, 4 in. deep, which passes un- 
der the bottom flanges of both rails, and is secured 
at each end by twosubstantial and adjustable chairs. 
These ties are placed about six feet apart. 

The raila also are not butt jointed, but have & 
half-and-ha'f lap joint, with a longitudinal out 
through the web about 10 inches in length. The 
fishplates securing these are 2 ft. 10 in. long fastened 
by six i in. bolts. The fishplate on the tread side 
of the rail passes under the bottom flange as far as 
the web. 

This class of rail joint is one which, in the au- 
thor’s opinion, very nearly approaches the ideal. It 
has unbroken running surface, is rigidly con- 
structed, and has a large rail to rail contact. 

The cross-over roads at Hamburg are also of 
unique construction. At these points the groove of 
the rail is gradually shallowed until at the actual 
crossing point it is j in. as against 1} in. at other 
parts of the rail. The flange of the wheel projects 
one inch; hence at these points continuity of run- 
ning surface is attained by riding on the flange of 
the wheel. 


Generator.—Sball it be high speed, slow speed, 
direct coupled, belt or rope driven; if with the latter 
shall the flywheel be placed upon the engine or 
dynamo? are questions which have been ably dealt 
with in the technical press by Mr. J. S. Raworth. 
On the question of flywheels, the author begs to 
state bis opinion that the flywheel should be left at 
the factory, as there is quite suflicient flywheel ef- 
fect in a tram car. The author further ventures to 
suggest that what is required is not so much uni- 
form speed of the engine, or uniform EMF. of the 
line, a8 uniform motion of the fram cars, and in his 
experienoe neither of the former is absolutely es- 
sential to the attainment of the latter. 

Slow speed engines, direot-coupled and belt- 
driven alike, are doing good service in traction work 
both in this country and on the Continent. But of 
these, so far aa regards a modern plant, he cannot 
speak from personal experience. He has within his 
oharge for lighting purposes, however, engines vary- 
ing in speed from 80 to 5,000 revolutions per min- 
ute. The traction plant is of the latter order, i. e., 
direct-coupled, Parson's steam turbines, electrically 
governed. "These turbines have been working since 
June, 1897, to the present time and seem well 
adapted for the purpose. Their effioiency is ex- 
tremely good, the attention and cost of up-keep ex- 
fremely small, while the automatio regulation is 
everything that could be desired, 

The extent to which this range of regulation is 
called upon depends of course in a very large meas- 
ure upon the weight of thecars, the number of starts 
per hour, the gradients, and, finally, the starting 
geur. 


MOTORS—GEARING AND STARTING ARRANGEMENTS, 


Motors.—The motors for traction purposes should 
certainly be of the enclosed type, as far as possible 
watertight, and their capacity such as to enable 
them on an emergency to develop, for short periods, 
at least three times their normal power. 

The truck carrying the motor or motors should 
be rigid in construction, flexibility being given 
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solely to the supports of the car body and of the 
motor. 

The efficiency of a traction motor though of 
course an important point, is not of such great mo- 
ment as with stationary motora. The question of 
weight as well as efficiency has to be considered; 
and the question after all amounts solely to how 
much power it will require to move the total weight 
of a car, equipment and passengers, a given distance 
ab a given speed on a given length of track. 

The efficiency again should be greatest at certainly 
not more than three-quarters of the maximum power 
of the motor, or preferably at its usual working 
load. 

The arraugements for oiling should be such that 
while giving suflicient lubrication oil should not be 
ale to obtain access to the inner portion of the case. 
Certain makers of traction motora now cover the 
bottom coil of the field magnet with sheet lead. 
This is a good preventive of failure due to the ac- 
cess of moisture, dirt or oil, but it would be better 
if these could be entirely excluded. 

In the author's experience, the weakest point in a 
traction armature is at the junction of the winding 
and the commutator. Great flexibility should be 
allowed at that point, and the armature coils and 
laminations cannot be too rigidly fixed. 'The sud- 
den startiug with heavy loads on heavy gradients ig 
very apt to spring the windings and snap their con- 
nection with the commutator. 

There seems at present to be no settled practice as 
to the number of motors to be fixed upon acar. The 
author considers, however, that two motors should 
always be installed—either of which should be suf- 
ficiently powerful to take the car home in case the 
other breaks down. Further, tbat the starting ar- 
rangements should be such that the two motora are 
placed in series with a resistance and with one an- 
other at starting, and that under normal working 
conditions they should be in parallel, series wound 
motors of course being used. | 

The question of gear now appears to be reaching 
finality but it has passed through many phases. In 
the early days chain gear was generally adopted 
with doubtful success. Worm -gear followed, but 
seems now to be gradually giving away before spur 
gearing. 

The tram cars in the author's charge are at present 
all driven by worm gear. The worms are steel, 4} 
pitch, having three parallel threads. The worm 
wheels are gun metal. The whole is contained in 
an oil case; the worm is fitted with end thrust ball 
bearings, Worm gearing, if well fitted, is efficient, 
but the wear and tear are great, so that it does not 
long remain in an efficient condition. The worm 
gear is now heing replaced by single reduction gear. 

The nature of the controlling gear has an im- 
portant bearing upon the economio working of a 
traction system. It has not only an immediate ef- 
fect upon the revenue account but affects also the 
life of the motors and of the generators, not to speak 
of the comfort of the passengers. Moreover, with 
good controlling starting gear the maximum current 
taken momentarily by the car is considerably re- 
duced, and with many cars working, and therefore 
many cars starting simultaneously, the amount of 
generating plant is most appreciably affected. 

Within the author’s experience cases have arisen 
under working conditions of the maximum current 
being eight times greater than the normal; this of 
course being with orude starting gear, If this maxi- 
mum were not to exceed the normal by, say, 50 per 
cent.—and it certainly need not—the necessary 
amount of generating plant would be considerably 
reduced. 

As bearing upon the question of the effect of con- 
trolling gear upon the life of motors, an incident 
which happened not very long ago may perhaps 
point a moral, A certain car, fitted with a series 
resistance and multiple contact switch as starting 
gear, stood upon a heavy gradient. The engineer in 
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charge ventured to start the car, the immediate ef- 
fect of which was to burn out a motor armature. 
On a second occasion under similar oiroumstanoes he 
again attempted to start, but this time burnt out 
the armature of one of the generators. But not to 
be beaten he repeated the operation under somewhat 
different conditions. The car was now equipped 
with a series parallel controller, the motors being 
the same. On this occasion he was successful as on 
all subsequent occasions when this experiment was 
tried. 

Cara.—Double-deck cars are almost invariably 
used in England for urban tramway purposes. The 
practice, however, on the Continent is just the re- 
verse. With the exception of Paris, single-deck cars 
seem to be the rule. The correct size of a car and 
the number of passengers it should oarry are ques- 
tions which cannot be settled until the conditions of 
traffic are known. If tbe line is double throughout 
a large number of cars can be conveniently worked. 
If it i8 a single line and loopa the workable number 
of oars becomes limited, and their capacity therefore 
must be proportioned to the requirements of the 
traffic. 

If the amount of traftio varies within wide limits 
during certain portions of the day, or at certain sea- 
sous of the year, it would appear to the author ad- 
visable to attach trailers to the motor cars at those 
times rather than to carry a neavy dead load of car 
weight the whole time. 

While on this point the author would suggest that 
some better unit of efficient working might be estab- 
lished than the cost per car mile." What is a car 
mile? Is it a trailer car carrying 15 passengers and 
weighing 3 to 4 tona; a motcr oar carrying 30 pas- 
sengers and weighing 7 to 8 tons; or a motor oar 
carrying 80 to 90 passengers and weighing anything 
up to 23 tons? He would suggest ton mile“ as a 
better unit. 

System of Feed.—' The preceding remarks apply 
witb equal force to all methods of eleotrio traction, 
but the most debatable feature in the question is the 
means to be adopted. of conveying the energy from 
the generator to the mutor. 

The trend of technical as also of publio opinion in 
this country appears to be iu favor of overhead. It 
is, the author believes, admitted by all that it is the 
cheapest method, but some have qualms as to its 
sightliness and eafety. These points it is obvious 
with a little skill and forethought can be easily pro- 
vided for. 

Strong posts of ornamental construction are now 
obtainable, and when used for the joint purpose of 
lighting the street and supporting the overhead con- 
ductor cannot be objected to by the most critical. 

The overbead line must always be in evidence, but 
it is remarkable how accustomed one can become to 
it, so much so as not even to notice its presence, ` 

The best means of ensuring safety is good work, 
first-olass materials and sound construction. The 
gauge of the trolley line should not be less than 000 
S. W. G., although 0 (D. & S.) appears to be the 
general thing on the Continent. 

Two overhead conductors should be provided even 
for single line and loops, being, the author considers, 
obeaper in the end than spring frogs and other ex- 
pedients. 

Seotion blocks should not under any circumstances 
be placed in curves, also they should be provided 
(when trolleys are used) with guard ohecks to pre- 
vent the trolley wheel jumping the line when pass- 
áng. 

Tbe span wire system of support appears best 
suited to high rates of speed, and is convenient in 
narrow streets where supports can be attached to the 
houses, but it necessitates a great number of strain- 
ing wires at curves, which are not sightly. 

The life of the overhead line is greatly affeoted by 
the olass of contact making apparatus which is em- 
ployed. Certainly the life appears longer with the 
rolling wheel than with the sliding bar. Whether 
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the advantage which the bar haa at curves and junc- 
tions sufficiently compensates for this, the author 
cannot say. 

With a trolley line well ereoted and fitted with 
guard oheok: at cross-overs and junction frogs, there 
should be little risk of the trolley wheel jumping 
the line, but nevertheless such a contingency mutt 
be provided for. In the first place, the trolley head 
when free from the line should not be able to rise to 
any great extent from its working position. In the 
second place, should it happen that the trolley jamps 
the line when the car is proceeding at high speed 
and the head of the trolley looks against one of the 
supports (either bracket arm or span wire) something 
must give way. What will prove to be the weakest 
link cannot of course be given for certainty, but 
should it happen to he the trolley standard, accidents 
are likely to occur. The author sugyests that it 
would be best to provide the weakest link in the 
shape of a loose trolley head, and that this trolley 
head should be anchored by an insulated cord to the 
trolley arm, say three feet from the top end. The 
only result then of the locking of the trolley head 
would be its dropping free from the arm. 

It is necessary where telephone or telegraph wires 
cross the overhead conductor to provide some 
means for preventing these wires, in the event of 
their falling, from making contact with the overhead 
conductor. There are two ways of doing this: the 
first is to fix an insulator such as a wood or other 
moulding on the top of the conductor at those points; 
the second to suspend above the trolley line one or 
more guard wires. These latter seem to be prefer- 
able, as in practice the wood moulding works loose 
and makes considerable noise by vibration when the 
cars are passing. Theguard wires should be etranded 
and capable of withstanding as great a stres3 as the 
trolley line itself. 
considers, be efficiently conneoted to earth. If this 
isso, a telephone wire coming in contact with the 
overhead line and the guard wire causes a short oir- 
cuit and a cut-out at the generating station. 

With overhead systems a rail return is almost in- 
variably used, and therefore the question of bonding 
and of the earth circuit should be considered at this 
point. a 

For all practical purposes the conduction from 
rail to rail by fishplates and bolts must be neglected, 
and it becomes necessary to provide electrical bonds 
across these rail joints of the same equivalent area 
as the rail. 

The rails the author is now using have an area 
equivalent to a square inch of copper. The bonds 
consequently should have this seotion. Under these 
circumstances it is preferable to use two bonds, as 
one of a equare inch section would be inconvenient. 

The heads of the bonds should have a contact area 
of at least 2} square inches, and should be of such 
construction as not to render them liable to work 
slack. It is a good thing in calculating the fall of 
potential upon a given line to allow 20 per cent. for 
increased resistance due to the slackening of the 
bonds. Even with this bonding, unless the disposi- 
tion of the gas and water mains has been carefully 
considered, the Board of Trade limit of stray earth 
current is likely to be exceeded. 

If a gas or water main orosses the track or ap- 
proaches the vicinity thereof, and from that point 
takes ashorter route to the neighborhood of the 
station earth than do the tramway rails, or has along 
that line of route a less resistance than the oorre- 
sponding tramway return, it will take a greater pro- 
portion of ourrent than is allowable; then, parallel 
to that gas or water main, an insulated oonduotor 
should be laid from the point of tramway rails above 
mentioned to the negative terminal of the dynamo. 

Conduit.—The local conditions necessary for the 
successful working of a oonduié system are, the 
author considers, freedom from sand and mud on 
the roads, good drainage and a wide slot. The con- 
ductor should not be visible from the surface of the 


They should, the author also 
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street and should be frequently supported on insu- 
lators. It is necessary to havea wide groove in 
order to obtain an efficient form of collector or 
plough, as not only has it to contain the insulated 
conductors, but it must also be mechanically strong. 
The groove of the conduit sbould in all cases be 
parallel to the lines, aud the conduoctór should not 
be co. tinued across the points or oross-overs, as in 
these cases i$ would necessarily be exposed. 

Generally conduits contain two insulated con- 
ductors, and this to the author seems preferable. It 
cannot be raid that conduit systems have up to the 
present been euocessful enough to warrant their gen- 
eral adoption. Recently the author inspected four 
different conduit systems, but only two of these were 
then working. 

The initial cost of a conduit system varies from 
30 to 200 per cent, in excess of the cost of an over- 
head system, and the up-keep even where the con- 
ditions are favorable is about 10 per cent. greater 
than tlie overhead. 

Accumulators.—'The accumulator system of trao- 
tion oertainly possesses very great advantages, the 
principal of which is that the eervice of cars is not 
dependent on the maintenance of one system of feed, 
each car being entirely independent; but we have 
carefully to consider at what cost this independenoe 
is obtained. The crux of the whole question is the 
cost of carrying a useful load of passengers a certain 
distance, and for this purpose it is well to see how 
the question is affected by the adoption of storage 
cells. There are three heads under which additional 
expenditure is entailed—tirat, the interest upon the 
additional capital required for the installation of 
the cells and also their depreciation; second, the 
cost of propelling the additional dead load; third, 
the inefficiency of the cells. 

With cars running all day with one charge the 
weight and cost of cells are both very great, as acom- 
parison of the cars used in Dresden for overhead line 
only and of the cars at Charlottenburg for acoumu- 
lators will testify. Dresden cars carrying forty pas- 
Bengers weigh eight tons; Charlottenburg cars carry- 
ing forty-two passengers weigh twenty-three tons. 
In both cases the useful load of passengers is ap- 
proximately three tons, The cost of the acoumula- 
tors used on the latter oars is about £750 per car. 

The cost of traction accumulators varies from £75 
to £125 per ton, the former figure being for rapid 
charging and discharging short-distance cells, 

The author was much interested in the statements 
made by Mr. Epstein in his Institution paper (on 
the authority, he believes, of the Hanover Tramway 
Company) tbat the cost of the acoumulator system of 
working there was only .2d. per car mile greater 
than the overhead system, and he must confess when 
making his recent visit to Hanover he did so with 
the intention of ascertaining how that .2d. was ar- 
rived at. To a certain extent he was unsuccessful, 
the cost of the up keep of the cells not being obtain- 
able; but he believes that the figures which he has 
obtained are snfficient to effectually disprove that 
atatement. 

There is in Hanover one line of rather less tban 
ten miles worked entirely by accumulators, the cars 
working that line being also equipped by the over- 
head, so that they are interchangeable with cars 
working on the combined system, ‘They weigh 114 
tons and carry 36 passengers. The time occupied in 
running this journey exclusive of charging and stop- 
pages is 45 minutes, The cells are charged at two 
stations en route, at one of which eight minutes 
obarge is given at constant potential and at the other 
twenty-five minutes. The acoumulators are placed 
under the seats, each car being fitted with 208 cells 
of Tudor type, and there are three plates in each 
cell. The weight of these cells is approximately two 
tons, and the installation cost of each oar £200. The 
energy taken per oar mile on this track was 1.5 
units, 

Although the up-keep cost of the cella was not ob- 
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tainable, the average life of the cells was given at 
about 18 months, and mereover additional cars have 
to be provided on the accumulator line as several 
oars are always oooupied charging. 

There is also another line at Hanover worked on 
the overhead system, Here the cars carry thirty- 
two passengers and weigh six tons. The energy 
taken per car mile of these latter cars was .68 units. 

On the combined overhead and aocumulator sys. 
tem, with oars similar to those in use on the acou- 
mulator line, the energy taken per oar mile was 1.37 
units. 

Leaving the initial cost of the acoumulators out of 
the question, there is the effeot on the revenue ao- 
count to be considered. 

With rapid-oharging low-capacity cells (which are 
really the only ones worth considering), the weight 
of cells for a five miles journey with one charge is 
about one ton for every 3| tons of car and passen- 
gers. Therefore with a oar and passenger load of 
thirteen tons we must have four tons of acoumu- 
lators. As every ton mile on a given road requires 
the same expenditure of energy, it follows that the 
energy given to the motors to propel tbis oar will 
have to be increased approximately 30 per cent. 

Opinions differ as to the efficiency of these oells, 
but generally the users of them oonsider that the 
watt-bour efficiency is about 60 per oent., and the 
author does not think the figure is far wrong, There- 
fore the energy of charging these car-carried cells has 
to be increased 117 per cent, owing to their ineffi- 
ciency and weight. Further, the wear and tear of the 
road and oars is increased by the additional weight. 

The life of the plates of the cells is variously 
given by the users as from une to two years, by the 
representatives of the makers as from two to three 
years ; but the majority of the users do not find 
muoh difference between the lie of positive and 
negative plates. The oost of the up-keep of cells is 
given by the various tramway companies using them 
at from jd. to3jd. per oar mile, and the autbor 
thinks a fair average may be taken at 11d. Assum- 
ing the cost of current to be .75d. per unit. and .7 
of a unit to be taken without cells, figures the 
author does not think advocates of accumulators will 
cavil at, the cost of energy with the overhead system 
would amount to .325 penny, and with acoumulators 
to 1.14 pence, or an additional cost of .62d. 

This added to 14d. for the up-keep of the cells 
per car mile gives us the additional oost of 2.12 
pence, neglecting the extra wear and tear of the oars 
and road. 

Now ounsider the capital oo3t. The overhead sys- 
tem per mile of double track costs complete, inolud- 
ing bonding of the rails, steel posts (on span wire 
or bracket system) about £1,600. If these posts are 
used for street lighting purposes, the oost of the 
posts should be divided equally under the two heads, 
reducing the overhead cost to £1,000 per mile of 
double track; with a 2) minute service and cars 
traveling eight miles per hour there will be six cars 
on the mile section, and, with the weight of the ao- 
oumulators given, each oar would oost £300 to equip, 
or £1,800 per mile of double track. 

Again, if obarging stations were adopted with say 
fifteen minutes obarge, six additional cars would be 
required at an additional cost per mile of £560, 
making altogether a sum of £2,360 per mile. 

With a slow service of cars the initial oost of the 
acoumulators would probably be less than the over- 
head, but the additional cost of 2.12 pence per car 
mile (with only twenty thousand miles per car per 
annum) capitalized is equivalent to tbe sum of 
£3,530, bearing 5 per cent. interest for each car run- 
ning. 

COMBINED SYSTEMS. 

Various combinations of the three systems before 
enumerated have been adopted. More generally it 
is a combination of the overhead line and acoumn- 
lator system, but in all oases of which the author 
has cognizance, the adoption of accumulator sys- 


tems bas been not a matter of choice but of neces- 
sity. 

When the necessity arises, the author would de- 
sire to point out most strongly that the dead Joad of 
the oar in proportion to its useful load should be as 
small as is compatible with stability of structure. 
That arrangements should be made that the addi- 
tional dead load of the accumulators is carried only 
80 far as is absolutely necessary. It is therefore ad- 
visable to so arrange the battery that it oan be 
detached as a whole from the car at the junction 
from the overhead line. 

A great deal has been said from time to time as to 
the effect of the acid upon the cars and trucks, and 
of the odor of sulphurio acid which pervades the 
cars when the cells are placed under the seats. From 
what the author has seen of modern systems con- 
structed on these lines he can give his assurance that 
these complaints are not well founded; and, if it 
were not for the inoonvenience of detaching the 
battery as a whole from the oar under these circum- 
stances, he would oertainly recommend the cells 
being placed beneath the seats. 

Where the conditions are such as would permit of 
the working of a conduit system, and in the absence 
of permission to use the overhead, the author con- 
siders the combination of overhead and oonduit 
much more preferable than the use of acoumulators. 
The add:tional weight oarried is negligible and the 
the working cost decidedly lower than with accumu- 
lators. 

There have been many attempts to devise im- 
proved methods of eleotrio traction, to obviate the 
disadvantages of the systems above enumerated, 
but they, one and all, have drawbacks peculiarly 
their own, which have hitherto prevented their 
general adoption. The names of these systems are 
legion. 

The conolusions arrived at by the author all tend 
to the opinion that in the present state of electric 
traction engineering there is but one good and relia- 
ble and oheap system, and that is the overhead. 
Where a combination is necessary and conditions 
are favorable, overhead and conduit combined comes 
next in order of merit. That as at present oonstruoted 
acoumulators are not, from a commercial point of 
view, a satisfactory solution of the traction prob- 
lem. 


THE ELECTROCHEMICAL BEHAVIOR OF CHRO- 
MIUM.* 


Chromium is a metal which until lately has been 
prepared in small quantity and a state of only ap- 
proximate purity. It is now freely obtainable by 
reduction of its oxide in the electrio furnace, or, 
better still, by the use of aluminum acoording to 
the method which has been the outcome of the ex- 
periments by various chemists, notably Vautin; 
this method has been put on a manufacturing foot- 
ing at Krupp’s works at Essen. Sinoe chromium 
became procurable in the massive state Prof. Hit- 
torf has investigated its electrochemical properties, 
and he bas communicated an account of his observa- 
tions to the German Electrochemical Society at their 
annual meeting recently held at Leipsio. 

It might be expected on general chemical grounds 
that obromium would behave as an electro-positive 
metal similar to zino, but Prof. Hittorf found that 
in dilute acid solutions in the cold not only is no 
hydrogen given off, but the chromium is eleotro- 
negative to such metals as copper, mercury and sil- 
ver. In the same way it failsto reduce such metals 
from solutions of their neutral salts and behaves 
generally as an inert ‘‘noble’’ metal. On making 
ohromium an anode in cold dilute acids it indeed 
dissolves, but not with the formation of chromous or 
chromic salts; i$ passes at once to the state of chromic 
acid. The oxidation takes place quantitatively 
fairly in accordance with Faraday’s law; the fact 


* From the Electrician, London. 


that the loss of weight of the anode is rather greater 
than the value calculated from the current passing 
is to be accounted for by the presence of impurities 
in the specimen of chromium used, which contained 
3.5 per cent. of iron, about 0.1 per cent. of silicon 
and a trace of manganese; these foreign substances 
were probably derived from the aluminum used in 
the reduction of the chromio oxide to metallio ohro- 
mium. 

When chromium is made the anode in a fused salt 
as electrolyte, such as potassium bromide or zinc 
chloride, it behaves very differently. The metal 
goes into solation as chromous chloride, again obey- 
ing Faraday’s law, but under these conditions dis- 
solving three times as fast as in aqueous solutions. 
This behavior is evidently related to the property 
which chromium possesses of reducing salts, such as 
the oblorides of cadmium, lead and silver, when 
heated with them in the anhydrous state, while it 
fails to reduce them in aqueous solution. On raising 
the temperature of the electrolyte to 100° C. certain 
salts, even in aqueous solution, dissolve an anode of 
ohromium as a chromous salt; such ralts are barium 
chloride and ammonium chloride. Potassium bro- 
mide, cyanide and fluoride, on the other band, dis- 
solve a chromium anode as chromio acid at a tem- 
perature of 100° C. These remarkable alterations 
of behavior are most conveniently illustrated by the 
use of zino chloride, whioh, on account of its great 
afinity for water and low melting point, cau be 
caused to pass imperceptibly from a s ate of solution 
to one of igneous fusion. "Thus, as the solution of 
zino chloride is concentrated, its boiling point rises, 
and the chromium anode, which at the ordinary 
temperature dissolves as oliromio acid, begins at 130^ 
C. to dissolve as a ohromous salt. [The author does 
not state whether at any intermediate point the 
chromium dissolves as a chromic salt.] A further 
curious observation is that, quite apart from its 
properties when used as an electrode, chromium 
which, as stated above, will not reduce solutions of 
the chlorides of copper, gold, palladium and plati- 
num, even at boiling temperature, can be caused to 
do so by the addition of a salt of the class of potas- 
sium or sodium chloride. The smaller the quantity of 
this excitant which is added the more slowly does 
the reduction ocour. Correlation with the eleotro- 
chemical! phenomena is established by the fact that 
only such salts as permit the dissolution of an anode 
of chromium as a chromous salt below the boiling 
point of the solution suffice to bring about the re 
duction; salts sucb as zinc chloride, which in aque- 
ous solution at 100? C. still allow the formation of 
ohromio acid from a chromium anode, do not act as 
excitants. 

A natural outcome of these properties, which is 
nevertheless surprising at first sight, is that when 
chromium is made the anode in a hot solution of 
such a salt as KCl containing an easily reducible 
salt, viz., CuCl,, metallio copper is separated at the 
anode, Rather more chromium is dissolved than 
corresponds with the ourrent used, and it is presum- 
ably this surplus which effects the reduction of the 
copper. In short, the electrical arrangement, i.e., 
the use of the chromium as an anode, may be re- 
garded as an arti doe to induce the dissolution of the 
obromium to achromous salt, i.e., to act as a pow- 
erful reducing agent. 

A study of the EMF. developed by chromium in 
KCl against Ag in AgNO, (with NaNO, as an inter- 
mediary) shows that at low temperatures, eay 6? C. 
to 30° C., the EMF. is inconsiderable, but that it rises 
rapidly at 50° C., and at 100° C. is as high as 1.006 
volts. The more dilute the solution of the electrolyte 
(KCl) surrounding the chromium the higher is the 
temperature at which a Jarge increase of EMF. oocurs. 
Returning to the chemical side of the question, one 
finds that certain of those salts whioh even at the 
boiling temperature are not reduced by chromium 
are reduced when the experiment is conducted under 
pressure, and the temperature of the solution is thus 
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correspondingly raised. Thus at 225° C, CaCl, 
solution when heated with chromium deposits oop- 
per; at 195° C. PdCl, deposits palladium. Still 
more noteworthy is the tendency of the chromium 
when once it has been rendered active by any of the 
procedures given above, to persist in that condition 
after the causa causans bas been removed. For exam- 
ple, when the galvanio combination CrKCINaNO, 
AgNO, Ag, whioh is brought into activity by being 
raised to the boiling temperature, is allowed to cool, 
ita activity may persist at the lower temperature. 
This persistence is more marked when the chromium 
is brought into contact witb a nalogen compound at 
a still higher temperature, e.g., chromium which 
has been exposed to the action of fused zino chloride 
generally retains, although it bas been duly 
cleansed, its capability of acting as an electro-posi- 
tive metal, provided that the test be made with a 
galvanometer having a high resistance— 30,000 
ohms, for example. When it is allowed to yield a 
perceptible ourrent, by cutting down the resistance 
of the galvanometer, it soon reverts to tbe inactive 
condition; the change is still more speedily induced 
by making the chromium the anode in an eleotro- 
lytio cell. 

The dissolution of chromium with the production 
of a ohromio salt instead of achromous salt on the 
one band, and chromio acid on the other, which was 
adverted to above, oan be accomplished by making 
chromium the anode in an alcoholic solution of zino 
chloride at the ordinary temperature. With suob a 
combination the chromium dissolves in olose con- 
cordance with the requirements of Faraday’s law, 
the eleotro-ohemical equivalent of Cr for this oom- 
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The whole matter, as far as the facts are oon- 
cerned, is excellently summarized by the author: 
Chromium oan dissolve electrolytically in any one 
of its three states, according to the nature of the 
electrolyte and its temperature. Its inactive state, 
corresponding perhaps with the passive state of iron, 
appears to be the most stable of the three. The at- 
tainment of this passive state is not to be attributed 
to the presence on the metal of a thin layer of oxide, 
a hypothesis whioh is plausible for iron. It ap- 
pears rather to imply that the surface at least of the 
metal differs in its molecular arrangement according 
to the conditions and surroundings to whioh it is ex- 
posed; in short, that chromium appears to be an al- 
lotropio element, using that muoh abused word for 
want of a better. The whole inquiry is of exceed- 
ing interest, and may we hope be profitably pursued 
by its present able investigator. 


Meeting of the American Electro-Therapeutic Asso- 
ciation. 

The Eighth Annual Meeting of the American 
Eleotro-Therapeutio Association will be held on 
September 13, 14 and 15 at the Hotel Iroquois, Buf- 
falv, N. Y. At this gathering a large number of 
important papers will be read, and an illustrated 
lecture on the X-ray will be delivered by Dr. Wm. 
J. Morton of New York. 

An exoursion for members, exhibitors and friends 
from New York to Niagara Falls and return, with 
stop over privileges at Buffalo, will leave the Hoboken 
Depot of the Delaware, Leokawanna & Western 
Railway on Monday morning, September 12, reach- 
ing Buffalo about 7 P. M.; a palace oar will be at- 
tached. Tiokets for the excursion, good for thirty 
days, to return on any regular train of the Dela- 
ware, Lackawanna & Western Railway, $10; seat in 
palace car, $1.50 extra. Tickets and seats can be 
secured from Dr. Robert Newman, 64 West 36th 
street, New York, from whom all particulars may 
be obtained. Early application should be made, for 
if a sufficient number can be secured a special train 
will be run. Speoial hotel rates at Niagara Falls 
will be secured for all excursionists. 
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Competition in Electric Lighting. 

For some weeks past the Eaglish electrical world 
has been troubled with the question whether a mu- 
nicipal authority shall be allowed to set up electricity 
works and supply consumers in direct competition 
with an eleotrio lighting company to which it allowed 
Parliamentary powers to be granted years previously. 
The Board of Trade allowed powers to two London 
Ve- tries for such a purpose and the shares of all the 
London electric lighting companies fell very heavily, 
aud there was a good deal of concern as to what tle 
future was going to bring forth. A Parliamentary 
committee baving the final settlement of the matter 
has bowever since thrown out one of the orders, 
thereby leading to the opinion that after all compe- 
tition was not to be allowed. In consequence elec- 
trio lighting shares soon rose in value to about their 
former prices. Up to the present if a local authority 
has desired to go in for municipal electrio lighting, 
it has bad to purchase the existing works of a com- 
pany at avery bigh premium, but there is now a 
very strong effort being made to render it possible 
for them to put down an entirely separate undertak- 
ing and compete with the company on its own 
ground. Such a course would, to say the least of it, 
not be just, as the companies secured their concessions 
years ago under the impression that they would 
have monopolies, and be bought out by the councils 
at any time the towns or districts desired upon 
special terms, or at certain periods upon better terms 
for the municipalities. One effeot of the situation 
is à movement on the part of certain companies to 
endeavor to seoure powers from Parliament to go 
into districts where municipal plants are operating 
and compete with them. There seems every pros- 
peot that such permission will not be granted. 


Patent Litigation. 


The Castner-Kellner Alkali Company, Limited, 
bas jus$ been claiming, before Mr. Justice Bigham 
in the Chancery Diviaion of the London High Courts 
of Justice, an injunction to restrain the Commercial 
Development Corporation from manufacturing or 
selling any caustio soda or other alkali in infringe- 
ment of the letters patent granted to Car] Kellner, 
No. 20,259, of 1894, for an alleged invention of im- 
provements in electrolytic apparatus for decomposing 
metallic salts. The plaintiffs claimed damages for 
sales made under the infringement. The defendant 
company denied the infringement, and said that the 
alleged invention was not new or useful, and that it 
was not proper subject matter for letters patent. 
The letters patent were asserted to be invalid, and a 
number of patents were quoted in proof of prior 
publication. Mr. Fletoher Moulton, Q. C., Mr. 
Bonsfield, Q. C., and othe: eminent counsel whose 
names are generally associated with the great eleo- 
trical patent oases, were for the plaintiff, and Mr. 
Terrell, Q. C., and Mr. Astbury, Q. C., and others 
appeared for the defendants. After hearing a great 
deal of technioal evidence (among those appearing 
on one side or the other were Lord Kelvin, Mr. 
James Swinburne, Mr. Dagald Clerk, Mr.G. Grindle, 
Prof. C. Vernon Boys and Mr. Rhodin, inventor of 
the defendant's patent), the Judge said he would 
deliver judgment shortly. 


Independent Telephone Association of Michigan. 

The annual meeting of this as:ociation was held 
at Grand Rapids on the 26th ult. 

The most important business of the meeting was 
the discussion of rates and the thorough review of 
the present situation of the wires of the companies 
of the State with especial reference to points be- 
tween Muskegon and Indiana and between Grand 
Rapids and Detroit. A satisfactory conclusion was 
reached by the companies represented, so that it is 
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entirely probable that active operations will be 
entered into immediately to complete the wires. 
Detroit was reported by E. H. Parker to have over 
5,600 telephones in operation, with some 20 toll line 
connections on the New State Telephoae Company's 
lines. This company is building several exchanges, 
the largest being in Jackson, Its long distanoe oop- 
per wire reaches Lansing this week and Grand Rap- 
ids soon. The Saginaw Valley was reported by R F. 
Johnson with exchanges at Flint and Bay City; the 
Saginaw exchange will begiu service with a total of 
1,500 telephones. Grand Rapids reported 2,400 
telephones and 232 Stat» line connections; Kalama- 
200, 700 telephones; Lansing, 650; Muskegon, 450. 
A large number of smaller exchanges bring the total 
number of independent telephones up to some 
16,000, which is 2,000 more than the Bell Company 
has in the State. 

Arrangements were made to connect the various 
toll systems together and also to connect with the 
Indiana and Ohio toll systems by long distance lines, 
and the prospects for Chicago and Indianapolis con- 
nections on or before January are favorable. The 
following officers were elected : 

President—J. B. Ware of tirand Rapids. 

Vice-Presidents—W. L. Holmes of Detroit, C. K. 
Monroe of South Haven, Geo. W. Finch of E:canaba. 

Seoretary —Alexander McLeod of Detroit. 

Treasurer— W. H. Fildew of St. Johns. 

Exeoutive Council—The President, Secretary, 
Treasurer, F. B. Johnson of Lansing, R. F. Johnson 
of Saginaw, J. Williams of Adrian, Hugh Park of 
Maskegon, W. C. Osborne of Kalamazoo, P. H. 
Parker of Detroit. 

At the meeting were present, in addition to the 
local exchange, representatives of all the larger ex- 
changes and toll line companies, inoluding those in 
the Detroit, Saginaw Valley, Lansing, Kalamazoo, 
St. Johns, Owosso, Oceana, Montcalm, Stanton and 
eouthwest sections of the State. 


CANADIAN NOTES. 


A proposal is to be made to the city counvil of 
St. John, N. B., to secure legislatiou to take Over 
the property, privileges and franchises of the St. 
John Electric Street Railway Company, to be oon- 
duoted by the city in the interests of ratepayers. 

The project to produce power by the construction’ 
of a channel from the Welland to the Jordan river, 
Ont., bas again been revived. Mr. Wm. Pearson, 
C. E., of Oswego, is said to have pronounced the 
echeme feasible from an engineering standpoint. 
The question of disposing of the power will now be 
tested. 

The Canadian Pacifio Railway Company having 
completed their new oopper wire between Oatario 
and the Pacifico Coast are now able to give better 
facilities, and consequently have reduoed their retes 
20 per cent. from Ontario to many of their offices in 
British Columbia, 

Ex-Mayor Elliott, of Brantford, Ont., represent- 
ing tbe syndicate which bas undertaken the con- 
struction of the proposed new railway between 
Brantford and the oity of Woodstock, has just becn 
conferring with Toronto members of the syndicate 
respecting arrangements for an early start iu build- 
ing the road. D. A. Middleton, C. E., of Ottawa, 
has just completed a survey of the road, which 
traverses as fine a stretch of agricultural country as 
is to be found in Canada, aud is particularly adapted 
for railway construction, the average per mile of cost 
of construction being about ten per cent. less than 
the ordinary estimate. The new line will be 26 


miles in length. It is expected that active op-ra- 
tions will commenoe on the 1st of September next. 


The General Electric Company owed on July 
1,1898, $1,488,200 accumulated dividends on its pre- 
ferred stook. These dividends have not been paid 
since July, 1893. The rate of interest is 7 per cent. 
per annum. Neither have any dividends been paid 
on its common stook since August, 1893. 
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LEGAL NOTES. 


At Hartford, Conn., on the 26th ult., a transcript 
was sent to the Court of Appeala in the case of the 
Eleotrio Car Company of America and Tbomson- 


Houston Eleotrio Company against the Hartford 
& West Hartford Railroad Company. 


The Western Union Telegraph Company bas se- 
oured from Judge Parnell at Raleigh, N. C., an order 
restraining the Railway Commission from enforcing 
its order of 1897 making the rate ou messages 
15 cents for ten words from point to point in 
North Carolina, and its order of the last month 
making the rate on messages 24 cents in case 
the company makes the sender pay for the rev- 
enue stamp. The restraining order was served on 
Railway Commissioner Abbott, and will be heard 
before Judge Parnell at Raleigh the first Monday in 
September. 

The Cinoinnati Enquirer of the 23d ult. contains 
the following: Col. T. C. Campbell, Guy Mallon 
and other attorneys have been taking depositions in 
this city during the past two days in the oase of 
Green, Joyce & Co. of Columbus, O., against the 
Columbus Central Street Railway Company. The 
object of the inquiry is to establish the ownership of 
$350,000 of stock in the street railway by the First 
and Second National Banks of this city. The stook 
is now in the names of Lee Andereon, a colored por- 
ter, and Edward Morgan, a colored messenger in W. 
E. Hutton’s brokerage establishment on Third 
street. Both are entirely insolvent, and it isalleged 
that the banks named are the true owners of the 
stock. The Columbus Central Road is in debt to 
the amount of $200,000, and its assets are valued at 
$530,000. Under the statute of liabilities the banks 
can be held for 100 cents on the dollar if their owner- 
ship is proved. Thomas McDougall is representing 
the banks. Judge George B. Okey of Columbus 
has been appointed Master Commissioner in the case 
by the court in that oity.” 

In Philadelphia on the 26th ult. two suits were 
begun in the Common Pleas Court by the oity of 
Philadelphia against the Philadelphia Standard 
Telephone & Telegraph Company as principal, and 
the Chestnut Street Trast & Saving Fund Company 
as surety, to recover damages for.the failure of the 
telephone company to put in operation within one 
year from the date of the approval of its plans, July 
23, 1896, a system to accommodate 2,000 telephones 
in the city, and also for failing to construct, lay and 
maintain a system of cables, wires and electrio con- 


ductors. The suits are brought on two bonds given 
by the telephone company, conditioned for payment 
of $50,000 each, with the trust company as surety, 
for the faithful performance of the oontract ent: red 
into with the oity. 


Meeting of the American Society of Civil Engineers. 


The Thirtieth Annual Convention of the Ameri- 
can Society of Civil Engineers was held in Detroit 
on July 26, 27, 28 and 29. In the absence of Mayor 
Maybury, the Rev. C. L. Arnold made the welcom- 
ing address, in which he touched on what science 
bad accomplisbed and cited instances of engineering 
feats as old as civilization itself, such as the seven 
great wonders of the world. The engineers and the 
members of the oiganization he had the honor to 
welcome were, he said, the executors of the dreams 
and theories of the past. 

In the annual address of President Fteley he re- 
viewed in a general way what had been accomplished 
in engineering, and especially in railway construc- 
tion, etc., during the preceding year. The United 
States, he said, bad only 41 per cent. of the railroad 
mileage of the world in '96, as compared with 43 per 
cent. at the close of the year in 792, The general 
tendency of railroad business during the past year 
had been toward increase of speed and safety, 
through the block system of signals, through the 
perfection of the equipment and through efforts to 
secure uniformity in mechanical devicee. Notable 


progress had been made especially in the abolition 
of grade crossings. The development of cable and 
electric railways had been phenomenal, and com- 
pressed air as a means of locomotion had also come 
to the front, while the electrio locomotive was no 
longer a matter of experiment. 

He further touched upon the canal question and 
reviewed exhaustively bridge structure, hydraulic 
dredging, dock and water works construction, tun- 
neling, sewer construction and the advance in the 
development of electricity producing plants and hy- 
draulio engineering. The address was most enthu- 
siastically received. During the Convention tbe 
following papers were read and discussed : 


t Experiments on the Flow of Water in tbe Six- 
foot Steel and Wood Pipe Line of the Pioneer Eleo- 
trio Power Company at Ogden, Utah,” by Charles 
D. Marx, Charles B. Wing and Leander M. Hos- 
kins, 

„The Determination of the Safe Working Strers 
for Railway Bridges of Wrought Iron and Steel,“ 
by E. Herbert Stone. 

„Marine Wood Borers,” by Charles H. Snow. 

t‘ Dredges and Dredging on the Mississippi River,” 
by J. A. Ockerson. 

tt Reservoir System of the Great Lakes of the 
St. Lawrence Basin; its relation to the problem of 
improving the navigation of these bodies of water 
and their connecting ohannels, by Capt. Hiram M. 
Chittenden, U. S. A., with a mathematical analysis 
of the influence of reservoirs upon stream flow, by 
James A. Sedden. 

‘‘Three-hinged Masonry Arches: long spans espe- 
cially considered,? by David A. Molitor. 

The social feature of the Convention was every- 
thing that could be desired, and several pleasant 
outings such as trolley and boat rides were enjoyed. 


THE NEWS. 


What is Going On in the Electrical World. 


LIGHTING PLANTS. 


Cresco, Ia.—This town has just voted by a handsome 
majority to put in an electric light plant. 


Duluth, Minn.—City Engineer McGilvray has sub- 
mitted to the council an estimate of the cost of a 500 are 
light plant. The estimate makes the cost per lamp for 
all night service at $55.42. His figures for labor, etc., 
are as follows: Assistant superintendent and electrician, 
$1,200; engineer, $1,080; oiler, $720; two firemen, $1,- 
440 ; two linemen, $1,800 ; three trimmers, $2,160; coal, 
$6,250; carbon, $4,450 ; incidentals, $600 ; depreciation 
of plant, $4,450 ; interest at 4 per cent., $3,560; total, 
$27,710. 


Eaton Rapids, Mich.—A. R. Welch of Chelsea has 
been granted a five-year contract to light the city with 
electricity. Thirty arc lights are to be furnished at 40 
each per year. 


Grand Forks, N. D.—The city council acting on a 
petition from two-thirds of the qualified voters has 
made an appropriation for the installation and equip- 
ment of an electric light plant. 


Greencastle, Md.—The town council has granted 
George F. Bloser a franchise for an electric light plant, 
and he will form a company for the purpose of building 
and operating the plant as soon as possible. 


Harriman, Tenn.—The workmen have finisbed set- 
ting the poles for the new electric light plantthat is to 


fur nich illumination for this town. 


Livingston, Mont.—The electric light plant of this 
city was almost entirely destroyed by fire on the 24th 
ult. Loss, $32,000 ; insurance, $24,000. The plant was 
the property of the Livingston Water Power Company. 
It will be replaced at once. 


Mt. Pleasant, Tex.—Davis Bros. are making arrange- 
ments to put in a 400-light dynamo and electric light 
plant in this place and expect to have the plant in 
operation by September 1. 


North Manchester, Ind.—The North Manchester 
Electric Light Company has made a proposition to the 
town conneil to buy its plant, and the latter has the 
offer under consideration. The company proposes to 
turn the property over to the town for $23,800, payable 
in twenty semi-annual installments, with 5 per cent. on 
the deferred pay ments. 


Pittsburg, Pa.—Morris Mead, superintendent of the 
Bureau of Electricity, promises something great in the 
way of an electrical display during the approaching 
conclave of the Knigbts Templars. Supt. Mead isat 
work on the designs for the display, and he says they 
will be of such & character as to surprise and astonish 
the visitors to the conclave. 


Portchester, N. Y.—The Portchester Electric Light 
Company has completed its organization, and is having 
plans prepared for a plant to be erected as soon ag pus- 
sible. The capital stock of the company is $50,000. 


Redlands, Cal.—The Redlands Electric Light & Power 
Company has issued $300,000 additional capital stock, 
making the whole issue $500,000. The increase was 
mide forthe purpose of paying off the obligations of 
the company and perfecting the works, 


Sacramento, Cal.—The water is so low in the Ameri- 
can river at Folsom that power for the operation of the 
dynamos cannot be obtained for the works there and 
the lighting and street car service of this city has been 
interrupted. The old local power plant has been brought 
into requisition and the cars and lights are kept going. 


West Superior, Wis.—Mayor Dietrich has ordered 
that all the street lights of the Water, Light & Power 
Company and fixtures be removed from the streets. The 
clerk has been instructed to advertise for bids for the 
lighting of the city by arc and naphtha lights, it being 
the opinion that a great saving will result to the city as 
a result of this step. The action is taken by the mayor 
and the council as a result of the city and lighting 
company being unable to agree on prices for lighting 
the city. 


STREET RAILWAYS. 


Alton, Ill.—The promoters of the new electric road 
to connect Alton with East St. Louis and with some 
small towns en route, bave effected an organization by 
electing the officers and directors as follows: President, 
C. E. Carroll, St. Louis; vice-president, J. A. Meblin, 
Cleveland, O.; secretary and treasurer, A. Hothaus, St. 
Louis; directors: the officers and W. M. Warnock of 
Edwardsville, and Manning Mayfield of Alton. 


Anderson, Ind.—The formal transfer of the property 
of the Anderson Street Railway Company to the Union 
Traction Company was made on the 22d ult. by Con- 
gressman Henry. The consideration was $300,000. In 
this transfer the Union Traction Company pays $150,000 
cash and assumes the bonded debt of $150,000. The 
latter has filed a mortgage to the Farmers’ Loan & 
Trust Company of New York, covering the property. 
The amount of the mortgage is $600,009. 


Bristol, Conn.—The town council has been informed 
by Vice-President Ingleson of the New York, New 
Haven & Hartford Railroad, that active operations are 
to begin at once towards equipping the Providence, 
Warren & Bristol branch of the road with electricity. 
The cars will be equipped with trolleys as preferable to 
the third-rail plan for this line. 


Brooklyn, N. Y.—The Brooklyn Elevated Railway 
has begun running its new electric motor cars on its 
tracks through the city. 


Buffalo, N. Y.—The State Railroad Commissioners 
have granted the Buffalo Valley Railroad Company 
permission to construct an electric railroad from this 
city to Java, 26 milesdistant. The road will be equipped 
for freight and passengers. E. E. Felton, president of 
the Pennsylvania Steel Company of Steelton, Pa., is 
president of the company. 


Canton, O.—The Stark Electric Railway Company 
has notified the city council that the work of construc- 
tion is about to begin under the franchise which has 
been granted to it. | 


Clinton, N. Y.—The Sauquoit Valley Electric Rail. 
road Company has made application to the board of 
trustees for permission to construct and operate a street 
railway in this village. 


Dayton, O.—The franchise which was granted to the 
Dayton & Troy Railroad Company by the county com- 
missioners has been revoked, the date fixed for a com- 
mencement having expired.—A new inter-urban elec- 
tric railway company has been organized under the 
name of the Rapid Transit Company, and proposes to 
constiuct a line between Dayton and Xenia. J. W. 
Neff, of Xenia, is the vice-president and one of the 


lead ing spirits in the company. 


Dallas, Tex.—Ex-Mayor F. P. Holland is reported to 
have made the announcement that the most extensive 
scheme of electrical railways ever projected in the 
South or Southwest has been planned to radiate from 
Dallas to neighboring towns and cities within a radius 
of 50miles. William H. McGrath, vice-president and 
general manager of the Dallas Electric Company, is now 
in Boston to interest capitalists and is said to bave 
secured several million dollars cash ready for invest 
ment in the enterprise. Charters will be procured from 
the State for the construction of lines from Dallas to 
Fort Worth, 32 miles; Dallas to Waxahachie, 30 miles: 
Dallas to Denton, 30 miles; Dallas to Greenville, 30 
miles; Dallas to McKinney, 30 miles. The Waxahachie 
line may be extended to Corsica, 54 miles from Dallas, 
and to Hillsboro, 75 miles, and the McKinney line to 
Sherman and Dennison, 60 and 75 miles respectively 
from Dallas. The men who have the enterprise 12 
hand usually carry through anything they take hold 
of. Mr. McGrath represents in Dallas and Texas al- 
ready approximately $10,000,000 of Northern financial 
interests.” 
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Frederick, Md.—A preliminary survey of the pro- 
posed route of the Frederick, Thurmont & Northern 
Electric Railway, and a report thereon, together with 
an estimate of the cost, will be submitted at a meeting 
of the directors to be held in this city August 3. 


Iowa, City, Ia.—An electric street railway will prob- 
ably be built here at an early day as parties are figuring 
on the cost, etc., and the rapid growth of the city is an 
encouraging factor. 


Jackson, Miss.—General Carnes, who bas a franchise 
for an electric road here, left the city for Memphis a few 
days ago and on his return, within a fortnight, will, he 
said, give immediate attention to the building of the 
road so as to complete it before the expiration of the 
time agreed on with the city council. 


Millbury, Mass.— The franchises for a new electric 
road from Gratton, through North Grafton and Millbury 
Junction, have been granted, and the work of con- 
struction will be begun at once. The line will beabout 
ten miles long. 


Nevada, Mo.—An electric street railway is being 
built here by an Eastern syndicate who are pushing the 
work so as to have cars in operation by the last of Au- 
gust. 


New York.—The work on the new underground 
tro ley lines in Sixth and Eighth avenues is being rap- 
idly pushed. About three thousand men are now em- 
ployed on the task, and they are divided in three shifts 
of eight hours each, so that there i8 not an hour, day or 
night, when the work is stopped. The officials of the 
road say they see no reason why at the specified time, 
September 15, the whole work should not be completed 
and the new system in operation. 


Pittsburg, Pa.—The Penn avenue car barns of the 
Consolidated Traction Company were completely gutted 
by fire on the 24th ult. On the second floor were stored 
forty-eight winter cars worth $55,000. These were 
entirely destroyed. A special car intended by the 
company for the use of President C. L. Magee and pri- 
vate parties was being built in the car shops. It was 
about finished at a cost ot $5,000, and was burned with 
three other special cars. The company's less was about 
$175,000, but is fully covered by insurance. 


Quincy. III.— Judge Allen of the United States Court 
at Springfield bas issued an order granting a temporary 
injunction restraining the J. C. Hubinger Company 
from constructing or operating an electric railway in 
certain streets in the city of Quincy. The order was 
issued on complaint of the Quincy Horse Railway & 
Carrying Company. 


Redlands, Cal.—Steps are being taken for transform- 
ing the present borse car line of the Redlands Street 
Railway Company into an up-to-date electric line. 
Bondsare to bo issued for the purpose. H. Fischer, J. 
H. Fischer avd O. H. Childs have purchased a control- 
ling interest in the company. 


Savannah, Ga.—The ‘‘News’’ says: The move- 
ment toward a new street railway in Savannah seems to 
be taking definite form. New York parties, who are 
largely interested in electrical enterprises, are under- 
stood to be pushing the matter, and if the outlook ap- 
pears satisfactory may come into the field and give 
Savannah the benefit of competition." 


Stamford, Conn. -The Consolidated Railroad’s branch 
line between Stamford and New Canaan has been 
changed toa trolley line and the steam cars have been 
withdrawn. 


Tiverton, R. I.—There seems to be a general demand 
for an electric road between Tiverton and Seaconnet, 
and those in a position to know are of the opinion that 
the road will soon be built. 


TRANSMISSION PLANTS. 


Columbia, Pa.—The large dam of the Susquehanna 
& Tidewater Canal Company spanning the Susquehanna 
river at Wrightsville has been leased for ninety-nine 
years to the Mastic Water & Electric Power Company. 
The company paid $75 000 for the lease and have exe: 
cuted a mortgage for $400,000. The water wheels and 
motors will be located in a building along the canal. 
About $25,000 will be spent in repairing the dam. 
Power will be furnished to Lancaster, York, Columbia 
and neighboring towns. 


Fresno, Cal.—The San Joaquin Electric Company’s 
plant is unable to furnish power or light on account of 
the scarcity of water in the San Joaquin river. This 
is one of the largest transmission lines in the world. 
It was recently built. J. S. Eastwood, vice-president 
of the company, has returned from a trip to the power 
plantthirty-tive miles east of this city. He found a great 
shortage of water in the mountains, as many of the 
streams have dried up. The snow has disappeared and 
the springs have quit running. The nortb fork of tbe 
San Joaquin, where the power plant is located, is low, 
and the big reservoir some twenty-five miles further 
back in the hills affords but little water. Thecompany 
promises to make some arrangement to supply its cus- 
tomers with light, and it is believed it will take 
hold of the old electric light company's plant and put 
it in condition. 


Lowville, N. Y.—The village board has granted a 
franchise to Lafayette Wetmore to set poles and string 
wires within the corporation limits for the purpose of 
supplying electricity for light and power. Mr. Wet- 
more proposes to erect a plant on tbe Beaver river at 
Belfort and transmit electricity to Lowville and other 
points. Heintendsto organize a stock company to 
carry his project into effect. 


MANUFACTURING, ETC. 


Fort Wayne, Ind.—The Fort Wayne Electric Corpo- 
ration has been successful in securing the services of 
Mr. A. J. Churchward, 30 long connected with the Ex- 
celsior Company, as electrical engineer. Mr. Church- 
ward is generally known throughout the United States 
on his great success with single-phase eu 
motors and rotary transformers, his latest patente 
device being a unique brushholder which the Govern- 
ment has adopted as standard. The Fort Wayne people 
are to be congratulated. It is understood that so soon 
as their new factory is completed they will enter ex- 
tensively into transmission work. 


Middletown, Conn.—^. E. Dustin, who was at one 
time connected with the Schuyler Electric Company, is 
endeavoring to interest our business men in a plant for 
the manufacture of electrical supplies which be proposes 
to establish here if suflicient encouragement is oflered. 


Pittsburg, Pa.—The electrical equipment of what is 
roposed to be the largest copper-refining plant in the 
Jnited States, now in course of erection at Perth Am- 

boy, N. J., by the Raritan Copper Works, has been 
awarded to the Westinghouse Electric & Manufacturing 
Company. 


Washington, D. C.—United States Consul Wilburn at 
Dublin, Ireland, writes that à Health Congress is to be 
held in that city in August, the subjects to be discussed 
being the disposal of refuse, water supply of cities, 
treatment of sewage, sanitary inspection, regulation of 
plumbing, etc. An exhibition of articles relating to 
public and domestic hygiene, sewage disposal, drain- 
age, heating, lighting and ventilating apparatus, elec- 
trical apparatus, etc., is to be held in conjunction with 
the congress. 


COMPANY MATTERS. 


Mansfield, O.—S. N. Ford, one of the largest stock- 
holders of the Card Electric Company, has been ap- 
pointed receiver of that concern on motion of the Citi- 
zens’ National Bank and others, whose claims aggre- 
gate over $25,000. The company was organized in 1893 
with a capital stock of $100,000. It manufactured car 
motors and other electrical appliances. The receiver 
was authorized to continue the business, as there is 
considerable unfinished machinery at the works and 
orders amounting to about $20,000. 


„ Pa.— The steam and street railway 
companies of the State have been notified by the State 
Railway Bureau that they must report before Septem- 
ber or they will be certified to the Attorney General's 
department as delinquents and made to pay the penalty 
of $5,000. Last year thore were several delinquents 
and proceedings were taken against them. The Bureau 
bas been notitied by ex-Congressman James Kerr, of 


Clearfield, that the Northampton Street Railway Com- ' 


pany, organized a few years ago by New York and 
Cleartield capitalists to build an electric railway be- 
tween Easton and Bethlehem, has passed out of exist- 
ence. It was capitalized at $200,000. On the 23d ult. 
Judge Simonton made an order on application of the 
Attorney General revoking the charters of the Crawford 
Junction & McKean Street Railway Company, Dag- 
uscahonda & Elk Railway Company, Clarion Railroad 
Comyany and Brcckwayville & Daguscahonda Railway 
Company. 


ELECTRICIANS IN THE WAR. 


Peekskill, N. Y.—The 1st Regiment of Volunteer 
Engineers is now full and expecta marching orders at 
any moment. They were hoping to leave on the 3d 
inst., but there seems now to be some doubt of tbis. 
Their destination, when called upon, will probably be 
Porto Rico. Col. Eugene Gritlin is said to be very proud 
of his regiment, and would like them to take some 
active part in the war beforo it is brought to a close. 


PERSONAL AND MISCELLANEA. 


A Minneapolis dentist has been apprehended on a 
warrant is-ued on a complaint of the Minneapolis Gen- 
eral Electric Company. It is charged that the dentist 
arranged connection with the main wires of the com- 
pany so that the electricity for use in his suite of four 
rooms would not be registered by the meter. He had 
many appliances of an up-to-date nature which require 
power to operate them and he used electricity for that 
purpose. The small amount registered on his meter led 
to suspicions which an investigation proved were well 
founded and hence the suit. Under the new electrical 
law of the State such gn offence is punishable by fine 
not exceeding $500, or five years in prison. 


Oliver W. Kenney, superintendent of the Weston 
(Mass.) electric power station, was killed on the night of 
the 22d ult. The storm had disarranged the fire alarm 
system and Mr. Kenney went to the battery room of 
the town hall for the purpose of locating the difficulty. 
While there he touched a live electric light wire heav- 
ily charged. Death was almost instantaneous. 


RECENT COMPANY ELECTIONS. 


Bethel Electric Light & Power Company, Bethel, Vt.— 
Directors: S. M. Washburn, M. Moody, K. Davis, M.G. 
Safford, L. M. Heath, W. H. Creamer aud Rollin Gilson. 


City Railway Company, Wilmington, Del.—Directors: 
O. W. Clark, S. W. Colton, Jr., Preston Lea, E. W. Clark, 
Jr., C. Ford Stevens, W. W. Pusey and Thomas C. Barr. 


Galesburg Electric Motor Company, Galesburg, III.— 
President, Fred Secord ; vice-president, Robert Chappell; 
secretary and treasurer, Loren Stevens; directors: red 


Seacord, Wilkins Seacord, Robert Chappell, P. M. Jobn- 
son, B. F. Arnold, J. K. Mitchell, Loren Stevens, O. F. 
Price and George L. Price. 


Harrisburg Traction Company, Harrisburg, Pa.— Direct- 
ors: E. C. Felton, Edward Bailey, David Fleming, James 
M. Cameron, Benjamin F. Myers, Henry A. Kelker, Henry 
M. Kelley, E. Z. Wallower, A. G. Knisely, F. Eugene 
Walz, C. L. Brinser, 8. F. Donkie, George W. Reilly, Jr., 
E. W. 8. Parthemore, T. G. Calder. 


Colorado Springs Gas & Electric Compsny. Colorado 
Springs, Col.— Directora: Irving Howbert, J. Humphrey, 
F. H. Morley, J. A. Hayes, W. P. Bonbright, R.J. Bolles 
and W. J. Copeland. 


Middletown Electric Light Company, Middletown, 
Conu.—Prealdent, D. Ward Northrop; secretary and 
treasurer, H. L. Mansfleld; genera! manager, L. O. Whit- 
ney; directors: D. W. Nortbrop, W. T. Elmer, W. H. Bar- 
rows, H. R. Butler, James P. Stow, Henry Woodward and 
Henry L. Mansfield. 


Orange & Passaic Valley Railroad Company, Orange, 
N. J.— President, Col. Charles A. Sterling; vice-president, 
William Scheerer; secretary and treasurer, Jobn H. Ely. 


Portchester Electric Light Company, Portchester, N. Y. 
— President, William E. Ward; vice-president, Addison 
Johnston; treasurer, William b. Ward; secretary, Walter 
Comly. i 


COMMERCIAL PARAGRAPHS. 


It is something unusual for the maker of an incandes- 
cent lamp to be willing to guarantee the maintenance of 
initial candle power for800 hours or for approximately 
one-half the life of the lamp. This however is what the 
Beacon Lamp Company of New Brunswick, N. J., are will- 
ing to do, as wil! be seen elsewhere by their notice in this 
issue, Furthermore, as this concern offers samples for 
testing, it must feel assured that it can accomplish what it 
guarantees. The Beacon Lamp Company also offers for 
sale something new in the way of a 2.75 watts lamp. Any 
persons contemplating purchasing incandescent lamps 
would do well to send the Beacon Lamp Company a trial 
order. A 

We would call our readers’ attention to the advertise- 
ment of the Reading Electrical Manufacturing Company 
of 739 Penn street, Reading, Pa., which appears in this 
issue. This concern is prepared to sell gas and gnsoline 
engines, dynamos or motors, voltmeters and ammetere—in 
short almost any electrical apparatus desired—at a very 
moderate price. Any one contemplating investing in 
apparatus of the above description would do well to 
write the Reading Electrical Manufacturing Company and 
procure their price list. 


The American Impulse Wheel Company of New York 


State that they are making steady headway with their im- 


proved water wheel and that it is attracting considerable 
attention in this and foreign countries. The company re- 
port that they have the most satisfactory commendations 
in every instance and find business increasing rapidly. 
Besides wheels shipped to various parts of the United 
States and reported giving most favorable results, the 
company have wheels installed in Japan, France, Sweden 
and Scotland. Among contemplated large power and 
transmission plants in Canada, Utah, Montana and Minne- 
80ta, the wheels of the company are being given most 
serious consideration, and their adoption in several in- 
stances, as per advices now in hand, is confidently ex- 
pected. The company claim they have all the advantages 
in their water wheel of the best heretofore in the market, 
with added improvement as the result of the latest scien- 
tific knowledge and test. They claim to spare no pains to 
perfect mechanical design and construction, together with 
the highest efficiency, and give special attention to regu- 
lation. Mr. Thorburn Reid is consulting engineer of the 
company. 


INCORPORATIONS. 


The Electro-Magnetic Weighing Scale Company, Sacra- 
mento, Cal.—to manufacture, buy and sell automatic elec 
tro-magnetic weighing scales, etc. Capital stock, $1,000,- 
000. Directors: H G. Smith, W. P. Owens, F. B. Smith 
and Edward Hanak. 


The Paris Light & Power Company, Paris, Tex.—to 
manufacture gas and electricity for light, heat and power. 
Capital stock, $60,000. Incorporators: D. H. Scott, B. J, 
Baldwin, Jr., F. J. Record and Jobn A. Porter. 


The Union Electric Company, Camden, N. J.—to gener- 
ate and sell electric current for heat, Nght and power. 
Oapital stock, $6.000. Incorporators: H George Lewis, 
Oak Lane, Pa.; Charles J. Hart, Sharon Hill, Pa.; H. G. 
Kepler, Charles H. Hagy and John F. McCarthy, Pbiladel- 
phia. 


The American Electrocure Company of Vineland, N. J. 
to manufacture and sell electrical appliances for curative 
purposes. Capital stock, $100,0C0. Incorpornators: Ben- 
jamin F. Ladd, Eli B. Hendee, George Davidson and 
others, all of Vineland. 


The Spartanburg Gas, Electric Light & Street Railway 
Company, Spartanburg, 8. O. Capital stock, $200,000. In- 
corporators: William E. Lown, George G. Day and Albert 
LeszynskKy. 


The Tippecanoe Electric Railroad Company, Monticello, 
Ind.—to construct an electric railway from Monticello to 
Rochester, to Fowler and to Covington—length 110 miles, 
Capital stock, $50,000. Incorporators: Monticello—Henry 
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Van Voorst, Laughry Bros., J. E. Hanueway, L. G. Gus- 
tauel, J. W. Jost, Emory B. Sellers, Martia Witz, E. R. 
Dye, William Spencer, E. R. Gardner, W. H. Hamelle, F. 
B. Hamston, C. C. Spencer; Buffalo, Ind. -F. A. Ewing, 
Owen Kitchen; Pulaski—C. L. Bader, S. March; Headlee 
—Dennis P. Teeter. 


The Natchez Light, Power & Transit Company, Natchez, 
Mies. Capital stock, $200,000. Incorporators: Maurice 
Mase and others. 


The Dayton & Northern Ohio Railroad Company, Day- 
ton, O.—to build and operate an electric railway between 
Dayton and Troy. linking Chambersburg, Vandalia and 
Tippecanoe. Capital stock, $10,000. Incorporators: James 
Christy. Jr., H. E. Randall, W. C. Shepherd, F. J. J. Stout 
and C. E. Hoover. 


The Union Electric Company, Bridgeport, N. J.—to 
conduct a general electric business. Capital stock, $6,000. 
Incorporators: H. George Lewis, Charles J. Harr, H.G. 
Kepler, Charles H. Hagey, Joseph F. McCarthy and Sam- 
uel H. Richards, of Bridgeport. , 


The Cleveland Electric Light & Power Company, Cleve- 
land, Tenn. Capital stock, $10,000. Incorporators: W. 
W. Cunningham, Frank Spurlock, Foster V. Brown, John 
C. Ramsey and C. A. Danals. 


The Indianapolis Storage Battery Company, Indian- 
apolis, Ind.—to manufacture storage batterles, electrical 
machinery and horseless carriages. Capital stock, $1C0.- 
000. Incorporators: Charles F. Smith, Loren S. Dow and 
Anthony J. Wilson. 


. ELECTRICAL PATENT RECORD. 


LETTERS PATENT IssUED JULY 26, 1898. 


SLECTBIO RAILWAYS AND RAILWAY APPLIANCES. 


607,552. Brake. Erast W. G. C. Hoffmann, Charlotten- 
burg. Germany, assignor to the Siemens & Halske 
Electric Company of America, Chicago, Ill. Filed Dec. 
29, 1807. 

607,918. Crossover for Trolley Systems. Charles E. Davis, 
Chicago, Ili., assignor to the Link-Belt Machinery 
Company, same place. Filed Nov. 21, 1896. 

607,919. Electric Trainway. Alfredo Diatto, Turin, Italy. 


Filed Dec. 1, 1896. ; 
George A. Weber, New 


608,085. Insulated Rail-Joint. 
York City. Filed Nov. 5, 1837. 
607,901. Car-Fender. Albert C. Woodworth, Providence, 


R. I., assignor to the Consolidated Car Fender Com- 
pany, same place. Filed April12, 1897. 

607,954. Oar-Fender. John W. Range, Providence, R. I., 
assignor to the Consolidated Car Fender Company, 
rame place. Filed June 16, 1897. 

697,977. Car-Fender. Warren W. Annable, Grand Rapids, 
Mich., a signor to the Consolidated Car Fender Com- 
pany, Providence, R. I. Filed Jan. 10, 1898. 


ELECTRIC LIGHTS AND APPLIANCES. 


618,109. Electric Light for Surgical Purposes. Willard E. 
bow, braintree, Mass. Filed March 26, 1897. 


ELECTRICAL MACHINERY AND APPARATUS. 


608,013. Reversing-Rheostat. Imle E. Storey, Philadel- 
phia, Pa. File 1 Jan. 29, 1898. 

608,123. Mears for Freventing Stray Magnetism in Dyna- 
mo-Electric Machines. John F. Kelly, Pittsfield, 
Mass., assignor to the Stanley Electric Manufacturing 
Company of Massachusetts. Filed May 27, 1895. 

608,131. Electrical- Circuit Controller. Robert Lundell, 
New York City, assignor of two-thirds to the Interior 
Conduit & Insulation Company, same place. Filed 
Feb. 1, 1898. 

608,135. Commutator-Brush Holder for Dynamo-Electric 
Machines. Robert Lundell, New York City, assignor 
of two-thirds tu the Interlor Conduit & Insulation 
Company, same place. Filed Feb. 4, 1898. 

608,137 El-ctromotor for Electrically Propelled Vehicles. 
Alesander Siemens, London, England, assignor to 
Siemeng Bros. & Co., Limited, same place. Filed Nov. 
18, 1897. : 


TELEPHONE AND TELEGRAPH APPARATUS. 


697,404. Microphone. Thomas J. Howell, London, Eng- 
land. Filed Jan. 3, 1898. 
698,076. Electric-Tclephone System for Houses. Louis 
Plaut, New York Citv, assignor of two-thirds to Elias 
- Koch and Alphonse Koch, same place. Filed Sept. 9, 
1897. 
MISCELLAN EOUS. 


697,630. Device for Operating Electric Switches, James 
H. Cary, Sp.ingfield, Mass. Filed Jan. 8, 1896. 

607,921. Electrical Measurin Instrument. George E. 
Elphinstone, London, and Arthur C. Heap, Penn, Eng- 
land. Filed May 13, 189%. 

607,084. Magnetic Ore-Separator. Gerald J. Crean, Mon- 
treal, Canada. Filed Jan. 7, 1898, 

607,989. Interior Conduit. Eric E. Erickson and Freder- 
ick W. Erickson, Boston, Mass. Filed June 3, 1898. 
607.992. Igniter for Gas-Engines. Ralph B. Hain, Grand 

Rapids, Mich., assignor to the Monitor Vapor Engine 
& Power Company, same place. Filed April 8, 1896, 
607.997. Electrically-Self-Propelling Vehicle. Lovis Krei- 
ger, Paris, France. Filed March 11. 1897. 

608.015. Secondary Battery. Georg Walter, Strasburg, 
Germany. Filed Aug. 19, 1897. 

(08100. Annunciator Gaa-Fixture. John L. Bixby, Arling- 
‘ton, Mass., assignor to Nathaniel Conant, Brookline, 
Mass. Filed Nov. 26, 1897. 

6C4,101, Electric Sounding Device for Ships. John P. 
Buckley, New Orleans, La. Filed Dec. 11, 1897. 

608,132. Electrostatic Measuring Instrument. John F. 
Kelly, Pittsfield, Mass. Filed April 14, 1898. 


The General Electric Company owed on July 
1, 1898, 81,488,200 acopmulated dividends on its pre- 
ferred stock. These dividends have not been paid 
since July, 1898. The rate of interest is 7 per 
cent. per annum. Neither have any dividends been 
paid on its common stock since August, 1893, 
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According to the statement of a railroad officer, the long 
distance telephone has ruined the business of one of the 
limited trains between New York and Chicago, and this, 
he adds, is not surprising when it is remembered that 
the limited service was desigued chiefly for those who 
were obliged to make quick business trips and could not 
afford to be absent more than a few days from their head- 
quarters, With themtime was money, but now they are 
able to accomplish their business over the telephone ata 
decidedly less expense tban when they had to travel back 
and forth between the centers of trade mentioned. There- 
fore, they no longer have need of a fast train service. It 
is not the broker and the merchant alone who find the tel- 
ephone & valuable means of quick communication. All 
thelarger railroad systems are using the long distance 
wire and economizing time, while also not infre- 
quently escaping vexation of mind and spirit due to mis. 
understanding and delay. Railroad officers who formerly 
were obliged tospend many hours on the road that could 
have been utilized to advantage in their offices, or had to 
use the telegraph wires, can now remain double the 
time in their offices that they did and talk with subordi- 
nates along the line, securing from personal conversation 
over the long distance ’phone much more prompt and sat- 
isfactory results.” 


The decision of the Unlted States Circuit Court in the 
case of the Western Electric Company vs. the Millheim 
Electric Telephone Company ef al., of Pennsylvania, in 
favor of the complainant, is being exploited as & great 
victory for the Bell Company as it sustains letters patent 
No. 449,106, Issued March 31, 1891, to John J. Carty of the 
New York Telephone Company for & bridging bell on 
party lines. The defence was lack of novelty and patent- 
ability. Th!s decision, however, is of minor importance, 
and only affects some small independent telephone 
companies operating in rural districts where more than 
two instruments are connected in a single telephone cir. 
cult. These have been obliged to use the bridging bell in 
order to give satisfactory service to their subscribers. In 
large cities or thickly populated districts the.decision will 
have no bearing, as independent companies have found it 
more economical! to furnish each subscriber with an inde- 
pendent line, or fo connect at the most two instrumente in 
a single circuit. The Millheim company is but a compar- 
atively insignificant company, and was probably unable to 
put up much of a defence, nevertheless the case will, we 
understand, be carried to a higher court. 


The Chesapeake & Potomac Telephone Company of 
Washington, D. C., has a number of suits on its hands be- 
cause it refuses to supply service at the rate ($50) pre- 
scribed in the bill making appropriations for the District 
of Columbia, which was passed by Congress at the recent 
session. The law took effect July 1. One of the suits has 
been heard by Judge Hagner and taken under adv'sement. 
Thetelephone company set up as the grounds for refusing 
to observe the law: 1. That it was unequal and unjust im 
its operations, compelling every subscriber to pay the 
same amount for his telephone, irrespective of the use he 
made of it. 2. That it applied only to the telephones used 
by the District Government, not to those of the public gen- 
erally. 8. That it violates the constitutional guarantee 


against the confiscation of property, in that the rate pre- 


scribed will not pay operating expenses and a fair return 
on theinvestment of money in the plant. 


To obviate the use of the usual conductors in burglar 
alarm systems for safes, vaults, ete., Mr. Clyde Coleman of 
Chicago bas invented a system of employing Hertzian 
waves. In accordance with this invention, theconnecting 
conductors are entirely dispensed with and a tiansmitter 
is provided in the protected structure whicb is thrown 
into operation immediately upon any tampering with the 
protecting barrier, so as to produce a series of vibrations 
capable of transmission through the intervening medium 
to actuate a cohering receiver at the alarm station. The 
receiver closes the local alarm circuit, causing the bell or 
other means to produce a signal, until the attendant stop s 
it by decohering the particles between the electrodes. 


The Kinloch Telephone Company has begun operating 
in St. Louis. An officerof the company says: The num- 
ber of phones in use will be increased gradually, as the 
girls become proficient, until by September 1 we will have 
6,800 in operation. The Kinloch Company has laid 331.000 
feet of underground cable, strung 436,000 feet of aerial 
cable, and used up 2,270 miles of copper wire. We have 
up to-date 5,300 subscribers, and 4,082 telephones have been 
connected and are ready for use when the switchboard is 
operated. The switchboard will be handled by 115 central 
girls. We have 246 men employed in the cable work, and 
430 working in the basement and constructing the switch- 
board." l 


The Hudson River Telephone Company has completed a 
very important addition to its system in a new line which 


runs from Albany to Cobleskill, passing through the villa- 
ges of Berne, Gallupville and Schoharie. A branch runs to 
Middleburgb, though the main line goes through Central 
Bridge, Howe’s Cave to Cobleskill. Another line runs by 
Thompson's Lake, passing through Delmar, Normansville, 
Olarksville and East Berne. As this is the first line 
running through these villages it is expected to be of great 
service to the business portion of the community. 


The Atlantic Coast Telephone Company, which was 
recently granted permission to run its wires in Atlantic 
City, N. J., in opposition to the Bell Telephone Company, 
has completed its organization by electing the following 
officers: President, E. L. Reinhold; treasurer, Louis 
Kuehnle; directors: E. L. Reinhold, James B. Reilly, H. 
Burdeassel, H. L. Heldman, Louis Kuehnle. Thecompany 
expects to rent phones at about $20 per annum. The work 
of construction will begin shortly. 


The Tyson long distance telephone between Savannah, 
Ga.. and Macon is completed, and the line is ready for 
businees, Among some of the towns reached in the trade 
territory of Savannah are Bloomingdale, Meldrim, Blich- 
ton, Arcola, Statesboro, Summit, Graymont, Hillburn, 
Dardenville, Swainesboro, Stillmore, Covena, Rentz, Rix- 
ville, Crooked Run, Lothair, Mt. Vernon, Adrian, Odom- 
ville, Ethel, Kite, Wadley, Bartow, Louisville, Dublin, 
Spring Haden, Dexter, Jeffersonville, Danville, Wrights- 
ville, Lovett, Kennell and Sandersville. 


A San Francisco dispatch states that it is reported there 
that a contract for laying a cable between the United 
States, Hawaii, the Ladrones and the Philippines has been 
let and that communication over it will be possible within 
afew months. Most of the surveys have been made er- 
cept some soundings between Hawaii and the Ladrones. 


The Columbia (Pa.) Telephone Company at its annual 
meeting elected the following officers and directors: 
President and general manager, H. O. Young; secretary 
Frank G. Paine; treasurer, H. F. Yergey; superintendent, 
Harry W. Johnson; directors: M. R. Hoffman, H. F. 
Yergey, A. W. Geiskie, Charles Rochow, Joseph Loder, 
Frank G. Paine and Harry C. Young. 


At a recent meeting of the city council at Colymbus, 
Ga., an ordinance was introduced and read the first time, 
theeffect of which will be, if passed, to give a telephone 
franchise in Columbus to E. W. Coleman. Mr. Coleman is 
& North Georgian, who proposes to put in an independent 
system at Oolumbus in opposition to the present system 
of the Southern Bell Telephone Company. 


]he equipment and franchises of the East Tennessee 
Telephone Coinpany, located in Knoxville and East Ten- 
nessee, have been mortgaged to the Nashville Trust Coni- 
pany. The mortgage is for $150,000. It is not known to 
outsiders to what use the company proposes to put the 
money. 


The Paterson, Passaic & Suburban Telephone Company, 
&rival of the New Jersey & New York Telephone Com- 
pany,has started preliminary work in Passaic and promise 
to have several miles of subways completed in that city 
before the end of the year. 


The Mutual Telephone Company of Des Moines, Ia, has 
made & contract with the Sterling Electric Company of 
Ohicago for a new switchboard which will havea capacity 
for 2,050 subscribers. 


Dowagiac capitalists will establish a new telephone sys- 
tem at Niles, Mich., to compete with the Bell company. 
The system will be first class in every respect and will be 
connected with the independent long distance line. 


There are four applicants for franchises in Perioa, I1I.— 
the Oentral Uuion Telephone Company, the Fulton 
County Telephone, the Automatic Telephone Exchange 
Company and another. 


A local telephone company is to be organized at New 
Richmond, Wis., at once, and it is expected that about 
seventy-five phones can be put in. 


A franchise to erect and operate a District Messenger eer- 
vice, Fire and Police Telegraph, at Dallas, Tex., has been 
granted to O. J. Gorman and associates of that city. 


New Companies Incorporated. 


The People’s Telephone Company, London, Ont. Capital 
stock, $100,000. 

The Rivesville & Montana Telephone Company, Fair- 
mont, W. Va.—to construct and operate a telephone line 
from Fairmont to Rivesville. Capital stock, $50,000. Ine 
corporators ; C. E. Gaskill, F. B. Clayton, J. P. Ooogle and 
others. 
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ELECTRICAL SECURITIES. 


Tue subjoined quotations of Electrical Securities dealt in at the leading commercial centers are compiled from special reports received by Erecrrictry from a variety of sources. 
Fhe utmost care is cxercised in their collection and preparation, and every effort is made to secure accurate and reliable information. The management of this journal will esteem it 
8 favor to have brought to their attention any inaccuracies readers may discover in these columns, 


Abbreviations : crt. ina echa of H colateral cons., consolidated. const construction; conv., convertible; com., common; deb., debentures: exten 
extension; gen., general: g., gold; guar., guaranteed;* inc., income; imp., improvement; .. paid; pfd., preferred; mtg.. mortgage; tr., trust; A. lly: S. AN M 
Q, quarterly; A. & O., Apl. and Oct.; F. &. A., Feb. and Aug.! M. & S., May and Sept.; J. & D., July and Dec.; J. & J., Jan. and June. , » annually; S., semi-annually ; 


STOCKS. 


PASSENGER RAILWAYS. | PASSENGER RAILWAYS. 


Capital Stock. 


Capital Stock. 
RANE. ParjAuthorz'd| Issued. Last Div. Bid. Asked. NAME. jParlAuthorz*d( Issued. 


Rato and Date of 


Rate ard Date ot 
Last Div. Did. 'A«ked, 


Hartford Conn.- Aug 1: | 
Hartford Street Ry. (o. ..| 100 


Albany. N T. Aus l: 


84.000.000 9200, 00003 % 8., Jan., 98. 140 oo 
mir f Ry. OOo. : 100 2, 000, 000 $1,750,000 1 Feb. 98. 144 145 Hartford & West rtford RR .....| 100; 1,000,000 247.O00o0 lll... a - 
Troy City Railway Co...............| 100} 2,000,000| 2,000,000|1 % G., Dec, 10, 97.| 68 70 
Traction Oo. (Saratoga) z.. 100 50, 000 50,00% %/%y“»᷑ů ese nne è: oe Holyoke Ma88.—Aug 1: 

Allentown, Pa-—Aug 1: Holyoke Street Ry. Oo..............| 100| £00,000) — 400,0003 & A., Jan., 98. |180 | 190 
Allentown & Lehigh Val. Trac. Oo. 4,000,000| 1, 500, 0 ⁴ . vs 15 Hoboken, N. J.—-Aug l: 
Bridgeport, Conn—Aug. 1: North Hudson Oo. (N. J.) Ry. OOo... 25| 1,250,000| 1,000,000|8 %, 1892. - 
Bridgeport Traction Co.............| 100| 2,000,000| 2,000,000]1 & Aug., 97. 35 3c Indianapolis, Ind—Aug 1. 
Baltimore, Md.—Aug 1: **Citizens' Passenger R) q e eee 5,000,000 3,000, 000 6 6 6% 6 % „% 6% „„6„%%0 „ 27 80 
Baltimore City Passenger Ry. Oo... 25| 6,000,000! 2,500,000/5 % 8., July 2, '97. | .. 72% Lancaster, Pa.—Aug l: 
aBaltimore Consolidated Ry. Co.... © 25 10,000,000 9,177,000 6 9 8., Jan. 15, '98. 2313 238 Pennsylvania Traction Co. een „„ „ en 100 10,000,000 9,900,000, 9e90909060000009000 ee ee 
Central Ry. Co. of Baltimore City..| 50 800,000 800,00€|6 % A. Dec., 1897. | 80 824, Lancaster & Col. Electric Ry... 87,500, ee eee ka s 
Boston, Mass.— Aug 1 2 West End Street Railway.. oe 4.62. [**9* EEEE ELTE peace TTTTTP 99900000»900000000 oe ee 
New England Street Ry.............| 25] 6, 000.000] 1, 081.9251 K Q., Jan.15, '97.| . - Louisville, Ky.—Avg ! : 
North Shore Traction Co. . com. 100] 4,000,000} 4, 000. 000 10 12 Louisville Ryů . . COM. 100! 4.000.000 8.500.000 1 %., Oct., 97. 34 39 
North Shore Traction Co........pfd.| 100! 2,000,000} 2,000,000/6 % S., A. & O. 77 80 Louisville Ry... 6 % pla 100, 2, 500, 000 2, 500, 000 2½ % S., Oct. 1. 7. 96 | 1CO 
b West End Street Ry. Co.. . . com. 50 10,000,000} 9, 085.000 1 % S., Oct., W. S354 86 
b West End Street Ry. Co...8 % pfd.| 500 6.400.000] 6, 400, 000 4 % 8., Oct. 1,97. |105 106 Minneapolis, Minn.— Aux 1: 
Boston Elevated R. R.. 66090060 9 9*9os*» 100 10,000,000 66 ee Twin City Rapid Transit. ees Com. 100 17,000,000 15,010.000 ecos oooovo oo 18 23 
Brooklyn N. Y.—Augl: Twin City Rapid Transit....7 % ptd.|---- 8,000,000! 1,714,200,134 &. Jan., '98. .. | 100 
Brooklyn City & Newtown Ry......| 100| 2,000,000| 1,923,400 2 & Fcb. 1, 1898, 205 | 210 Montreal, Canada.—Avg i: | 
Brooklyn Ra . Transit Oo., tr certf.. 100 20,000,000 20,000,000 0 %%% % 6 „ „ h 5878 59 Montreal Street Ry. Co. ip A Pe tegen eats 50 4,000,000 4,000,000 8 % S., M. & N. 266" 5 26 4 
Brooklyn fiel hts R allroad. 200, 000 200.000 —— . - T Toronto Street Ry. Co eee 100 6,000.000| 6,000,000 134 & S., J. & J. 90,4 $712 
$ d Brooklyn Oity RR......... guar! 100 12,000,000 12.000.000 25 % Q., Jan., 98. 210% 212 
Brooklya, Queens Oo. & Sub. RR... . . 2,000,000) 2,000, : m t Memphis, Tenn.—-Avg!: 
Qoney Island & Brook] n RR. ee 100 1,000,000 1,000,000 1% * Oct. 1. 97. as 195 Memphis Street Railway Co. concer 999 € 100 500,000 600 000 % %% 0. 15 aee 
Kings County Elevsted . .. . . . . . 4,750,000 4,750,000 . 4 7 ? 
Kings County Traction Co..........| 100| 4, 500, 000 4. 500, 000 1 X$ July 26, 97 47 - New Haven, Conn.- Aug 1: 
Nassau eee trond. c d 80 29990 38999 . xe ios Fair Haven & Westville RR......... ES 12 900,000 N Sept. 17 62 " 
niic Av 5 „, e R = idis New Haven Street Railway Oo......| 100; 1,250,000! 1,000,000 2 A., July '96. | 60 80 
gBrooklyn, B & W. E. Railroad.. t.. 1,000,000 1,000,000 2 % „ „ 06 „ „ 0 ee oe New Haven & „ MURIS 5 i 700.000 800.000 M oet ae 52 
Buffalo, N. X n S 100 i 89500 = ad itas: ide P esoe ,000,000 600,000 6 „ 6% „% „ „ 6% „ „ „ 40 42 
Buffalo & Niagara Falls Elec. Ry... 1,250,000) 1,200, „ ew Orleans, La. Aug 1: 
Buffalo Rall way Oo .. . ... 100 6,000,000| 5,870,5001 € Q. Dec.,'97. |30 | 81 [Canal & Olalborne RR. Oo. 3 1200 000 240,000 Tus „Jan., 98. à 146 | 170 
" New Orleans & Carrollton RR......| 100; 1,200,000! 1,200.000 1% % Q., Jan., 98. 120 | 125 
Columbus O.—4«vg I: New Orleans Traction Co...... 100 5.000,000| 5,000,000, . . . . i 1 3 
Columbus Street Railroad.. . . 100 8,000,000| 6, 000.0001 * Q., Feb., 98. 49 50 New Orleans Traction Co...... td. 100 2.500.000 2,500,000; ˙ 6 9 
Ool umbus Centra. Street Railroad.. 100 1,500,000 1,500,000 59 „ 2 2 4 0 „% ry) aoe aCrescent City RR F guar. 100 2,000,000 2.000.000 3 % 8S., Jan., 98. ri R2 
-— . bNew Or. City & Lake RR....guar.| 100| 2,000,000| 2,000,000 4 % S., Jan., 98. 85 RR 
Charleston, S. C.—Aug 1: Orleans Raílroad..-.....-. oec A| 50} 500.000 — 145,000 12%") June, 94, |18 | 92 
Charleston City 14 G00 —q3“Qÿ . . 60 100, 00 100, 0003 % S., Jan., '97. ee ee St. Charles Street Railway..........| 50} 1,000,000] 1,000,000,134 „. Jan., '98. 58 5414 
interprise City ete tos m erm 25 1,000,000 250,000 „ % % % „ „„ „„ 060 ee ee New York—Aug1: 
Chicago, III.— Aug 1: Central Crosstown RR. ... .. . . . . . 100) 600,000 600.000 215 % Q July, . 249 | .. 
Ohicago c AL Oo. ... «2*2: 5*****| 100} 12,000,000} 12,000,00018 X Q., Dec. 81, 97.270 | 275 eChristopher & 10th Sta. RR..guar.| 100, 650.000 650.000 2 % Q., Jan., 98. |150 | 160 
Ohi & South Side R. T. RR.....| 100) 10,822,800, 10,323,800| ............ .. | Dry Dock, E. Brdw'y & Battery RR. 100. 1,200,000} 1,200.000 1% % Q., Feb. 98. 1175 | 195 
Leke Street Elevated RR............| 100 10,000,000} 10, 000.0000. 123| 18 dMetropolitan Street Ry. Co...... ..| 100. 30,000,000. 30,000,000 114 % Q., Jan., 98. 153 1637 
Metropolitan West Side Elev. Ry...| 100 15,000,000| 15,000,000] 000 A 2% eBleecker St. & Fulton Fy. Ry.guar, 100 900,000 900,000 44 % A., July,'97. | 32 B4 
Met. est Side El. const. stk........ 100 15,000,000 2,500,000 G —ͤ— ee oe fBroadway & Seventh Ave. -EUAT. 100, 2,100,000 2,100,000 2L, 2⁰ Q., Oct., 7. 210 220 
North Chicago Street RR. 55 „ 5 „6 „ 6 06 „ „ 100 10,000,000 6,600,000 8 x Q., Jan., 98. 20 217 n.Park,N.&E. Rivers RR. guar 100 1,800,000 1,300,000 214 % Q., Jan, 98 180 .. 
ANorth Chicago City RR... 100 500,000 249.9000000 m oe Eighth Avenue RR...............| 100; 1,000,000) 1,000.000  ....  ..... 920 | 350 
South Chicago City Rallway........| 100| 2,000,000] 1,603,200 ........ PA "eu p 442d St. & Grand St. Ferry RR.guar, 100 250.000 745,000 4^4 & Q., Feb.,'98. 840 | 869 
(West Chicago St. OO. . . . 100 20.000.000 18, 189,000 1% % Q., Feb, 98. 9%! 9114 || jNinth Avenue Kn...........guar.| 100 00. 0% CO- Hoh. 170 10 
jChicago West Div. Ry... . . Euar.. 1.250, 000 624.900 35 X E Mn kSixth Avenue RR............ guar 100 2,000,000! 2,000.00 — ...........- 200 | 210 
bOhicago Passenger Hy.-....KU8T.| 100| 2,000,000] 2,000,000/5 & 8. ede ITwenty-third St. R. R. Oo. . guar. 100, 600.000| 600,000 % % Q. Feb., 98. 30 | .. 
nio.—Aug 1: Second Avenue RR..................| 100. 2,500,000; 1,862,000 2 "$ Q., Jan., "08 177 | 180 
Cincinnati, Ohio. g^: Third Avenue RR.............. 100 12,000,000 10,000,000 2 % Q., Feb., 88. 17610 
Cincinnati Inc. Plane Ry... . . oom. 50 1,000,000} 675.000 oe 20 m42d St.,Manhatv'le & St. Nich. Av] 100 2,500,000; 2,500,000 esses... — 55 62 
Cincinnati Inc. Plane R „ 80 150,000 150.000.254 %., Feb., '98. |.. | 75 Union (Huokleberry) Ry..........| 100| 2,000, 000 2,000,000, ..... 175 | 200 
Oipcinnati, Newport & Oov. St. Ry.| 100 4,000,000| 8,500,000. ..... nae 238 | 25 
lOincinnati Street Ry. Co... .. . . . . . 50 18,000,000 14,000,000 iv * Q., Jan., 9 114% 114% Newark N. J.— Aus 1: 
Mt. Adams & Eden Park Inc. Ry. 600 2,500,000 2, 200,000 1 % C, Jan., 88. [Consolidated Traction Co. of N. J... im 993 5 eee. 15 49 
— : Pasa "n eeso 2 2 2e , » * J 1059909092090 ee ee 
Cleveland, Ohio. Aug 1: Rapid Transit Street Ry. 100 504.00 504,000 1194 À K. 195 | 265 
Axron, Bed. & Olev. Elec. By..... 100 1,000,000 1,000,000 54 41 Jan., 98 87 89 Pittsb P —Aug 1: 
Cleveland City R 6 %%% %% % %%% % %%% %% „%„% 100 8,000,000 7,600,000 4 ., Oct., 97. 55 60 ug. a. g bd 
Cleveland El G RV . 100 12.000. 000 12.000, 00054 , Oct., '97. 6U 58 Alleghen Traction G A 50 500, 000 500,000 ec* 20099 44 e 
Aug 1: iri oConsolidated Traction Co....com.| 50 15,000,000 15,000,000 2 %, Jan., 95. as 171 
Detroit, Mich. Aug 1: Consolidated Traction Oo......pfd.| 50 15,000,000 15,000,000 3 4, May, 97. 49 | 4t', 
Detroit Citizens’ Street R.. . ... . 100| 2,000,000| 1,250,000) ............ 100% pCentral Traction Oo..............| 50, 1,500,000 900. ...... eresas SiN asse 
Fi. Wayne & Belle Isle R 100 400.000|  400,000/5 9¢ July, 98. 175 |.. qCitizens' Traction Co.. 60 8,000,000 [8.000,00 6 * A. s 
Ra id ilwa Co TENE wee seteeseqeso|. oe 250.000 2550,000 TTTTTTPPPT PP 100 rDuquesne Traction UO. covise zs 50 8.000.000. [3,000,000 6 % A. ee 
it Eleetrle Railwa e ecc 1.000.000 1,000,000 5 6 %%% 6 „„ 6 „ 6 „60 eee ee sPitteburg Traction COs iacu cuyas 50 2,500,000 1,900,000 3 %, Aug., 98. ee ee 
Wyandotte & Detroit River Ry.....| 199) 250.000] 200,000) ...........- 100 | 110 Fed ral! St. & Pleasant Valley Ry..| 25, 1.400.000 1,400,000 2 ½ %, Jan., '98 vis i2 
1: ! Pgh., Allegheny & Man. Trac. CO.. . 50; 8,000,000) |2,0094, «3: 2%, Aug., G. Vs Me 
n O.—Aug 1: P'itsourg & Birmingham Trac. Ry. ] 25 8,000,000) 8,000,000 !4 %, Jan., '96. 20, 25 
Railway Co . om. 100| 1,500, 1,470,600 1 Q., Jan. 1, 98. 100 | 102 Pittsburg & West End Ry...........| 50; 1,500.000| 1,500,060 5 * A., June 80,97.| .. s 
Oity Railway Oo... . e Pfd.| 100 600, 600,000) 15% % C., Jan. 1,'98 150 | 155 Second Avenue Traction Co.. oom. .] 500 4, 0 0.000 14,000,000;  .................. oe š 
People's Street Railway e 1. 100.000 eee sees - 999 99996 90 100 ee Buburban Rapid Transit Co. 50 800,000 200,000, @oavreseeteve ee ee 
Unlisted. t Ex div. * Unlisted. f Full paid. | Outstanding. + Ex div. 


a Consolidation of Baltimore Traction Company and Citv &. Suburban, Railway Company. a Leased to New Orleans Tract 
Oompeny controls Oitizens’ Railway, North Baltimore Passenger Railway, Baltimore b Leased to New Orleans Traction 9 po X ae patie 
& Curtis Bay Street Railway, Baltimore & Powhatan Railway. Pimlſoo & Pikesville Railway|| c Leased to Central Crosstown Railroad at 8 & on stock and interest on bonds.. 


and Wallbrook, Gwynn ented ele Compe cer and Park. 5 pe a Em. that corporation having become extinct, 
Lease . Leased eet Ry. for 99 years; lease assigned to Metropolitan Street Ry. 
e Owned by Brooklyn Rapid Transit Oompany. f Leased to Houston, West Street & Pavonia Ferry—now Metropolitan Street Niles 


d Leased to Brooklyn Heights Railroad. Oo., which guarantees 10 % on capital stock. Leasea w Metropolitan Street Rail 18 k Oc 1897 . 
e Stock owned by Brooklyn Rapid Transit Company; road operated by Brooklyn Hte. Co. f Leuseo to Metropolitan Street Ry. for 99 5 £15 8 
f Rock owned by Kings Oounty Traction Company; road leased to Nassau Electric RR í Leased to Metropolitan Street Railway for 18 & on stock. — i i 


Owned by Atlantic Ave. RR. and leased to Nassau system. Jj Leased tn Met. St. Ry. for 99 f April 20. 1892; e «€ fi 
18 per share on r paid as rental by lessee—W est Chicago St. RR. Oo.; k Leased to Metropolitan Street Railway for $145,000 per ad n. yea NA PORTO Tier 
100 of stock owned by North Chicago Street Railroad Company. l Leased to Metropolitan Street Railway for 18 per cent. on capital stock. 


1 Gontrols by lease Chicago West Division Railway, Ohicago Passenger Railway, and ee 1175 hird Avenue Railroad by purchase. 
. n ends of 1% & yearly guaranteed b 11datod T 1 
ee e e , Pan end it Ere Ca 
any owed by Obt 5 Ives ocu à mpeny. p nso ted fon Company for 8 & per annum on par vrlue of stock 
pany; 5 & on §1,000,-/| q Leased to Fort Pitt Traction Company for 6 & on $8,000,000 capital stoek 
050 osk guaranteed . Ohicago s wars Company, leases. vr; Leased to Consolidated Traction 5 nasy for 4 % on capital ek after October 
i Clacinnsti Ry. purchased & Bden road, ass = ming its bonds! af Leased to Consolidated TractionzOompeny for J X on cepital etockafter October, 
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ELECTRICITY. 


PASSENGER RAILWAYS. 


— ÁÁ—ÓÀM—— HÀ —— — — —————————— o —— 


Capital Stock. 
Bate and Date of 


[Vor XV., No. 4. 


| LTELEPHONE AND TELEGRAPH OOS. 


NAME. Par duae Issued. Last Div. Bid. | Asked. NAME. 


New Bedford Mass-Aug1 


Union Street Railway Oo........... 0 8850, 000 8350, 000 2 %, Feb. 98. 


Northampton, Mass- Aug 1 


Northampton Street Hv.............1 100) 300, 000 225,000 4 % A., Jan., 98. 


Omaha, Neb.—Aug 1: 


Omaha Street Ry “IOO 5,000,000 


Paterson. N. J.—Aug 1. 


Paterson Ky. Co...... ‚· 9 6 4100 1,250,000 


Providence. R. I. Aug 1: 
United Traction & Electric Oo .....| 100 


Philadelphia. Aus 1: 
Fairmount Park Trans. Co. . . 920 pd. 50 
Hestonville, Man. & Fairmount....| 50 
Hest'nvl'e, Man. & Fairm't..6 % pfd. 50 
aFairmount Pk. & Had. Pass. Ry. 50 
Union Traction Co............ $1254 pd 50 
oKlectric Traction Oo " 
dCitizens’ Passenger Ry........| 50 
e Frank ford & Southwark Pas. R 
fLehigh Avenue Ry. Co........ . 
fLombard & South Sireet Ry... 
dsSecond & Third Streets Ry.... 


ermantown Passenger Ry.... 
Pico & Oostes Passenger FS 
hPeople' s Passenger Ry... com. 
hPeople’s Passenger Ry. pid.' AS 


50 
50 
2 
50 
People's Traction Oo.......... Mm 50 
50 
25 


(Philadelphia Traction Co. 50: 30,000, 


jUatherine & Bainbridge St 50 
Oontinental Pass. Ry... E UBT.. 50 
Empire Passenger Ry. Co.. 50 
Philadelphia City Pass. Rày 


50 
jPhiledelphia & Gray's Fy. RR..| 50 
Ridg Avenue Passenger Ky... 50 
iFuiiadelphia & Darby Ry.guar.; 50 
jlith & 19th Sts. Pass. Ry. guar...) 50 
jThirteenth & 15th Sts. Pass. Ry. 50 
jUnion Passenger Ry. Co........| 50 
j West Philadelphia Pass. Rv... 50 


Rochester, N. Y.-Aug !: 
Rochester Railway Co g . 100 


Reading, Pa. Aug 1: 


j Reading Traction Co sees — T 
kCity Passenger Ry. . . ..... . . . 50 
[East Reading Electric Ry...... e 50 

St. Louis Mo.- Aug l: 

Fourth Street & Arsenal Rà . 50 
Jellerson Avenue Ry. Co....+..ee+e 50! 
Lindell R. 100 


ational Railway Co — oe 
Qe Avenue & Fair Grounds .. 


Worcester & Suburban Street Ry... 100 


Wilkesbarpre, Pa.—Aug 1: 


Wilkesbarre & Wyoming Val. Trac.) 100 


168 
5,000,000 €9*099€9090909009$20009 25 
1,250,000 €9999999909009009090980 85 
8, 000.000 8, 000, 000 54 , Jan. '98. 60 
2,000,000! 1.770, 000 2 ., Dec. '97. 14% 
1,968,100 11,966,100 2% %, July 15, 98. 43); 
533,900; 153,900 3 % - July, 98. | 654, 
800,000 00,000 3 X Feb. I, 98. 65 
30,000,000: 29, 30.4500 18˙4 
„ o ket 713 
500,000 192,500 $3 share Q. 315 
Veri a 11,875,000 811 sha’e A—A pr.98 390 
1,000,000) „ꝓ1t 5 a | 47 
3 1,000,000 A. & O. 89 


1,060,000! 771,076 $9 share A, Mar. 98 256 


10,000,000} f6. 000.000 3 %., A., April, 98. 
1.500.000 4572.00 85.25 Share- 1898. 135 72 


500.000 150,000 3 % Jan., 1898. 136 
1,500,000} 1740.000] ............ is 
750,000 277, 102. 


cue eee (400,000 6 % A—Mar.,'98. 


1,000,000, $540,000 86 share—July, "98, 142), 


750,000 {420,000 212 share, July '98. 288 


pst adios {200,000 €2 share July, '98. | ... 
ee ere [250,000 114 % S., July, 98. 157% 


1,000,000] (335,000 EI ah. A., July, '68 275 
1,500,000) 000,000 89.50 shre, July '95 220 
750, 000 {750,000 $10 share, July '98 223 


5,000 ,000 5,000,000 6 6 %% % %% „%%% „%„%＋r se 9 
1,000,000} 1,000,000 Seml-an.,Jan. & Jy 15 

350,000 350,000 Jati., 98. 114 
1,000,000 11,000,000 Jan., 98. 64 


800,000) 150.0000 A 

400,000| — 400,000'2 % Dec., 1888. x 
2,500,000: 2,400,000 114 % July.'98. .125 
2,500,000; 2,479,000) 14% , July, 98. s 
2.500.000 2500.00 


550,000 542,500 44 %, 1897. 


5,000,000} 5. 000,000 


* Unlisted. E Paid in. t Full paid. | Outstanding. Ex div. T -— 
a Leased to Hestonville, Man. & Fairmount Passenger Ry. for 6 & on stock per annum. — š 
b Oonsolidatic.. fElectric, People's and Philadelphia Traction companies. Fixed charges Pittsburg, Pa.—Aug L: 


. Im. Carborundum Mfg. Co — 
end all indebte ness of constituent and leased companies assumed by Union Traction Com Standard Underground Oable Oo... 


A ——À . 
d by Electric Traction Co. Miscellaneous.— Aug 1: 


pany 


€ Practically al] shares owned by Union Traction Company. 
d Lease to Fraukford & Southwark Passenger Ry. assume 
e Leased to Electric Traction Company. 


Controlled by Frankford & Southwark Passenger Railway. 
Leased to l'eople's Passenger Railway at $5 per share. 
4 Majority of etock owned by People’s Traction Company. 


4 Leased to Union Traction Company. 


j Lease transferred to Union Traction Oompa 
jj Leased to United Traction Oo. at a renta 


dend semi-annually. 


kh Dividend of 10 . by Reading Traction Company. 


l Dividend of 6 


guaranteed by Roading Traction Company. 
m Leased and operated by the Scranton RSII way Company, formerly Scranton Trae. Oo, 


(20,000,000 4 % B— Oct. 1,97. | 8914 


1%, Jan., 97. 24 


ny. 
1 of $10,000 per an. in 1866-7-8, $20,000 p. a., in 
189%-1900 and 830,000 per annum thereafter, payable semi-annually, rental declared as a diyi- 


Boston, Mass.—Aug 1: 


New York.—Aug 1: 


American Telegraph & Gable Oo... 
80 jf*Central & South Am. Teleg. Co. 


*Commercial Cable Oo. 


Franklin Teleg. Co. 254 % guar. 
86 Erie Telegraph & Telephone Oo..... 


Gold & Stock Telg. Co..guar. 6 &. 


*International Ocean Tel Co.guar6% 


64 Mexican Telephone Co. 
*New York & New Jersey Tel. Co.. 


*Paciflc & Atlantic Teleg..guar. 4 % 


a *Postal Telegraph Cable Co......... 
*Sout'n & Atlantic Telg. Co.guar.5 % 


45 
M tOommercia! Union,Telegraph Oo... 


, ||Western Union Telegraph CO. 
4 1Div. guar. by Postal Teleg. Oo. 


.. |Miscellaneous.- Aug 1: 
e. American Dist. Teleg. (Phila.)..... 
— Bell Teleph. Co. (of Canada.) 
90% [Chesapeake & Potomac Telep. Co.. 
one Chicago Telephone Co.............. 
oo Central Dist Prtg & Telg.Co.(Pgh.). 
oe Empire & Bay States Telegraph Co. 
oe Hudson River Telephone Co....... 
. *North western Telegraph Co..guar 
Providence (R. I.) Teleph. Co....... 


907% Southern New Eng. Teleph. Oo.....| 100 
ELECTRO LIGHT AND ELECTRICAL MFG. COS. 


. Boston, Mass.—Aug 1: 


300 ||Fort Wayne Electric Oo............. i 
ee Ft. Wayne Elec Co. T. Sec. Series A.| 25 


oe General Electric Co............com. 
e General Electric Co............. pfd. 
le T.-H. Elec. Co.. T. Secur., Series D. 


BC Westinghouse Elec. & Mfg.Co.com. 


Westinghouse El. & Mfg. Co. pfd. 
Westinghouse El. & Mfg. Oo. assent. 
12 |New York.—Aug1: 


Edison Elec. Ill'g Co., New York.. 
* Edison Elec. Ill'g Co., Brooklyn.. 


ui Edison Ore Milling Co........ VR NA 
T Edison Electric 8torage Oo..... Mt 
uic General Electric Co... . com. 
General Electric CoꝛU pfd. 
[Interior Conduit & Insulation Co... 
E United Elec. Lt. & Pow. Co... ..pfd 


127 |Pittsburg, Pa.—Aug 1: 
Allegheny County Light Co........ 


Capital Stock. 


m] Bate and Date of 
Par RDUM S, Issued. Las 


American Bell Telephone Co....... 
Erie Telegraph & Telephone Oo.... 
New England Telephone Coo. 


100! 14,000,000; 14,000,000 
6,500. 000 6,500,000: 
10,000,000; 10,000, 000 


2.000.000 2.000, 000 1 % Q 
2.500, 000 2,500,000 


., Aug., 1898. 


8,996,053 134 % Q., July, 98. 
26 . 


2% Q., Aug , 1898. 
35; % S., July, '98. 


— 


E 


~ 


- 


228 88 


2228 


50c. p. sh., Oct. '97. 
dis. Jan.11'97| 1 
8 


- 


Q CAH EN oo BD 
a 
S S 


- 
— 


EEE 


— 
oc 
a] 


- 


ALLIED INDUSTRIES. 


Bid. Asked, 


Q., July, 98. 276 278 


6974 70 
138 134 
9114! 8855 
103% 104 
160 jiro 
695 70 
112 |115 
107 {110 
BOM! 7 
150 1151% 
77 
90 
110 118 
925 927; 
14 vs 
170 175 
51 s 
202 is 
70 78 
74 | 76% 
110 115 
85 | s6% 
119 12 


39½ 397, 
94 | 95 
2| 8 
2534| 26% 
51% 55 
126 131 
1241:125 
1! | 14 
21 | 23 
RE? 97 
(4 | 96 
4l |... 
180 | 110 
T 10 
1444 ee 
87 87% 
4274 42% 


13% 14 
10 
40 de 
15 18 
dave 18 
115 125 
4 7 
156 166 
80 87 
110 120 
*1158 160 
186!;| 186 
Ès 100 
100 130 
sex d. 


Citizens’ RKK. ...... hd 100 2.000.000 1,500,000. 1 %, Oct., 588. TTT 
St. Louis RR... . eene] 100) 2,000,000; 2,000,009 234 26, July, 98. | 95 | 105 Philadelphia, Pa. Aus 1: 
Missouri RR... TED SORGE RIS NR RR 50 Tx 9000 5 . HO 175 Edison Electric Light Oo........... 
People's RR. Oo TE eevee „4 ecc c 50 890000 300. te adi Dec., LI 57 e *Klectric Storage Battery Oo. com. 
Southern Electric Ry... . . yy ee Un po NEEDLE 208 al 89% Electric Storage Battery Co... pfd. 
Southern Electric Ry. . 6 % pref., 100 1,030,000! 1,000,000/3 %, July, 88. 1 * Penna. Ht., Lt. & Pow. CO. . . com. 
St. Louis & Suburban Ry. 100 4609006 2.500, 000 .. . . . . . ru 54 56 Denis. Ht. Lt. & Pow. CO. td. 
Union Depot RR... «een yer 200) SU 4,000,000/3 % A., July, 98. — 178 Northern Elec. Light & Power Co.. 
San Francisco, Cal.—July. W n oe ae Southern Elec. Light & Power Co.. 
California St. Cable RR... .. sees „000. 00, monthly. ug.— Aug 1: 
Geary street Park & Ocean RR. . . . 100 1,000,000) 828.000 §2.50 share,’96. 20 | 80. . „ 
Market Street a . T" 0 190000 18,750,000 Q., 60c. per share. | 537, d Bridgeport (Conn) Elec. Lt. Co. 
Presidio & Ferries RR... .. . eee Bae are ci DS ic uf * Ntiasouri-Edlaon (St. Loulis)....com. 
— l: Eddy Electric Mfg. Co 
Seranton. Pa Aus 50! 6.000.000 2.500.000 12 15 Hartford (Conn.) Elec. Light Co.... 
Scranton Railway Co... ene © eet e. O ee 100 500.000 500.000 6 %% „%%. „6% 18 Hartford (Conn.) Lt. & Power Co. z 
m Scranton & Carbondale mee Oo 100 4090000 i QR 000 RI voss we New Haven (Conn Elee- Li Co... 
m Scranton & Pittston a BROTA oe Mee oa sa J PA ý Narragansett ( Prov., R.I.) Elec. Co. 
Springfield III. - Aug 1: Rhode Island Klec. Protec. Oo....... 
* l LI 4 . M t l eseeveeeees 
Springticld 5 z eve] 100! 750,000! 750,000 . . . 11 PORE eiue 900 Las Ehtoo. 
Springfield -Aug 1: Thomson-Houston Welding Oo....... 
Springtield Strous Ry. ...... . .. 100} 1.000, 000 1,000,000) . . . . . 85 2 |Woonsocket (R. I.) Electric Co..... 
Springfield, Mass. Aus l: | 
Springfield Street Ry. oe 2929 ecc cc 100 1,200,000 1,166,700 8 x A. 194 200 
Toronto Canada.—Avgl: = f 
ston Mass.—Aug1: 
Toronto Ry. G00 W 100 6,000,000 6.000.000 154 * 8. „9074 97 4 Bon an Electric Heating Oo 
Montreal Street Railway Co..... ence dn 4,000,000, 4,000,000 4 % 8. 26174| 265% Street Ry. & Dlu'g Properties... pid 
W ashington, D. C.—A ug I: " 8 United Electric Securities Co... pfd. 
Belt Ry. 00. POATA IS a9 ws» ‘ ` | 0h. AE "m PK.—Aug 1: 
Capital Traction Co 2 2 6 9969 2 2 „% „ „ 2 2 „„ „%%, 100 112,000,000 12,000,000 65c. per sh, Oct. 97. 78 5 75 c Electric Stora e Co 
Golumbia Ky. Co 50 400,000 200-000 6 X A. 76 78 Edison European g Dt 
Eckington & Soldiers’ Home Ry. . 50 momo 2001000) . 8 | cto safety Car Heating & Lighting Oo.- 
Georgetown enallytown Ry..... ; Die! LIISA eene eoo eee see .. 1 > 
Metropolitan RR. Coo ..| 50| 1,000,000| 488.900 255 % Q. Bt 1m on aoa uno Oo e 
Worcester, Mass.—Aug l: — Aug 1: 
Worcester Traction Co.. . . . cm. 100 8,000,000; 8,000,000) . .. . .. . . i 15 17 Ppiadeipria, 5 "hus d 
*Worcester Traction Co...... 6 % pfd. 100 2,000,000; 2,000,000'3 % S., Feb., 98. | 9114) 96 ||Acety sepu „5 recu de 


Electro Pneumatic Trans. Co....... 
United Gas Improvement Co..scrip. 
Welsbach Commercial Co.....com. 
Welsbach Commercial Oo......pfd. 
Welsbach Light Co........... — 
Welsbach Light Oo., Oanada. ...... 


*Barney & Smith Car Oo....... com 


„Barney & Smith Car Oo........ptd. 
Billings & Spencer Co. „52 206 %%% 6 „ „%% „ 60 


Oonsol. Oar Heating Oo............. 


Johns-Pratt DO ix ARE Ras ieee os VE 


. Oharles Car Qo 
* Unlisted. 


50 10,000,000 
100 4,500,000 


1. 250,000 1% „ Feb. '98. 


2 & Sept. 1, N. 


18 | 20 
1 | 8 
TEL 
80 
90 |92 
74%] -- 
18 | 20 
74 | 75 
$8 | 54 
1 VA 
110 112 
— |15 
e |65 
90 37 
30 | 85 
ae 97 
.. | 10 
45 52 
96 | 93 
17 |19 
eo 232 
85 | 90 | 


ELECTRICITY. 


BONDS. 
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PASSENGER RAILWAY. 


PASSENGER RAILWAY. 


Amount. Amount. 


qM Interest — Interest 
NAME. Authorized.| Issued. |Due| periods. | Bid. | Asked. NAME. deos Insued. ds periods. | Bid. | Asked, 
New Orleans La | 
7 . 
Albany, N. Y. Date oJ Quotation— A ug 1, 1898. 

Date o/ Quotation Aug 1, 1898 Canal & Claiborne RR... . . . lat mtg. 6&.| $150,000. | $150,000 1912 M. & N. | 101 8 
The Albany RY................ 188 mig. 5s. sere $29,000 |1905 sx T ... Crescent City RR... Sgen Ist mig. 6 50,000 1899. M. & N. 100% ...... 
The Albany Ry. Oo. .. Cons. mtg. 56. 9500. 000 427,500 1930 J. & J. 112 1125 Crescent City RR....... Cons. mtg. g. 58. 5,000,000 | 8,000,000 1913, J. & J. 76 79 

The Albany Ry. Co......Gen. mtg. 5s. 750,000 875,000 (1947) M. & N. 111 sen iNew Orleans City RR... . . . Ist mtg. 6s. 416,500 899,000 190 J. & D. 105 109 
Watervleit Turnpike & RR. lat mtg. 6s 850,000 850,000 1919 M. & N. 41183444 N. Orl's Citx & Lake RR. . Ist mtg. g. 58. 5,000,000 2,500,500 [1943 J. & J. 10014 10114 
Watervleit Turnpike & RR..2d mtg. 6s. 150,000 150,000 1919 M. & N. |*115 eus N. Orleans & Carrollton RR.2d mtg. g. 68. 850.000 ` 850,000 |1907, F. & A. | 110 — 
roy City Hall way Co. . Ist 58 ars axe «esset serias *105 105! ;, Orleans Rallroad CO. .. Cons. mtg. 6s. 800,000 800.000 1912 J. & J. J0114 EN 
= ISt. Charles St. RR. Co. Ist. mtg. 68. — 800,000 75,000 |1900; J. & D. | 1044 | .... 
Interest guar. by Albany Ry. Co. $123,500 1n escrow to retire New Or- 
Principal and interest guar. by leans Oity RR. Co.'s lst mtg. bonds. 
Albany By. Co. 1890, 000 outstanding. 
Baltimore Md. — ON Ore — 
ee uotation— Aug 1, 

Date of Quotation— Aug 1, 1898 Atlantic Ave. (Brooklyn)....Imp. g. 5s.| 1,500.000 | 1,500,000 11934! J. & J. 85 87 
Baltimore City Pass. Ry...16t mtg. g. 58. 2,000,000 2,000,000 1911 M. & N. | 13335 | 114 Atlantic Av. (Brooklyn). Ist gen. mtg.5s. 759,000 759,000 1900, M. & 8. 105 
Baltimore Traction OOo Ist mtg. 58. 1,500,000 1,500,000 |1929| M. & N. | 113%, | 114 tAtlantic Av. (Brooklyn). Cons. mtg. 5s.| 8,000,000 1.965.000 1331 A. & O 106 109 
Baltimore Trac. Oo..Exten. & Imp. g.6s,| 1,250,000 1,250,000 [1901] M. & S. ee 104 IBro'dway & 7th Ave. Ist cons. mtg. K. 58. 12,500,000 | 7,650,000 19413 J. & D 119 120 
Bal. Trac. Co.. No. Balto div.lat mtg. g. 5s| 1,750,000 1,750,000 192 J. & D. 115% | 116% Broadway & 7th Ave let mtg. 58. 1,500,000 1,500,000 191 J. & D. | 105 106 
t Bal. Trac. Co. Coll. Trust Ist mtg. g. 58. 73,000 | | saceceeee 100) J. & J. | 162% 102% | Broadway & 7th Ave..........2d mtg.5a.| |, 500,000 500,000 |1914, J. & J. 110 112 

Baltimore Traction Co. Convertible 5s. 800,000 | 9 1966| N. & M. | 10333 | ...... Broad way Surface. . . lat mtg. 58. 1,125,000 1,125,000 IA ess... 114 116 
ntral Pass. Ry. Oo..........18t mtg. 6a. 96.000 117.000 1912] J. k J ... | Broadway Surface... . 2d mtg. 54. 1,000,000 1,000,000 1950) 105 106% 
Central Pass. Ry. CO.. Cons. mtg. g. 38. 601,000 580,000 (1932) M. & N. | 116 117 Brooklyn City RR. Co..1at cons. mtg. 58. 6.000.000 6,000,000 1941 J. & J. 114 117 
ty & Suburban Ry. . . . Ist mtg. g 5 8.000.000 8,000,000 1922 J. & D. |, U4 | ...... 1 City & Newtown..Ist mtg. 58. 2,000,000 2,000,000 114039: J. & J. 114 1153 
Lake Roland Elev., ............]&t mtg. 58.| 1,000,000 1,000,000 1942; M. & S. | 111 ... Brooklyn, Bath & W.E. RR. Gen. intg. 58. 1,000,000 44% 000 1933 J. & J. 83 87 
Metropolitan Ry. (Wash.). lst mtg. g. 58. 1,850,000 | 1,850,000 1925 F. & A |118 119% | Brooklyn Heights RR...... lat. mig. 56. 250.000 250.000 1941) A. & O. 103 he 
uad Brooklyn, Q's Co. & Sub'n.. Iat mtg 5«.|. 8.500,000 8,500,000 1941' J. & J. 105% 108 
+The bonds of the Baltimore Traction Brooklyn, Q's Co. & Sub'n. . Ist cons. 58. 4.500.000 2.750.000 141 M. & N. | ..... 80 
Co., the City & Suburban Ry. and the Brooklyn Rapid Transit......... gold 58.] 7,000000 | 85.141.000 1945! ......... 103% 
Lake Roland Elev. were all assumed by Bleecker St. & Fult'n Fer’y RR. Ist mtg.7s 700,000 700 000 1900! — 101 104 
the Baltimore Consolidated Ry. Co. Cent P'k, N. & E. R. RR. ist cons. mtg. 75. 1. 200. 000 1,200,000 1902, J. & D. 109 11154 
1$151,0001n escrow to retirelst.mtg.bda. % dl RR........ 1st mtg. 6s. 9055 ae 1 2 & N. II . 
Coney Islan rooklyn RR. Ist mtg.5s{ 300.000 0,000 1903) J. & J. 103 105 
Boston, Mass. 2D. Dock, E. Bd'y & Baty Rewer mtg k 5s 1,000.000 930,000 1932 J. & D. | 115 117 

Date of Quotation — Aug 1, 1898, Dry Dock, E. Bd'y & Bat y RR..serip5 %. 1,100,000 1,100,000 1914 F. & A, | 100 *108 
Lynn & Roston RR.......let mtg. E. be. 5,879,000 | 8.702000 |1924 J. & D. | 1614 | 105 | Righth Av. RR. Co.....Cert.indebt, 6 %.| 1000000 | 1,000,000 1914) F. & A. | 108. |.. 
Won End reel Ryo . Deben. g. 58. 8,000,000 | 8:000,000 1902 PI. & N. | 104 | 105 14 St., Man. & St. Nich, Av.. lat mtg. 68. 1,200,000 J. 200 000 1910 M. & S, | 115 118 
West End Street Ry....... Deben. g. 148. 2,000,000 | 2,000,000 1914| M. & S. 107 es. 42d St., Man. & St. N. Av..2d mtg. inc. 68.] 1,500,000 | 1,500,000 1915 J. & J. 90 95 

181,671,000 in escrow to retire outstand- Lex. Ave. & Pav. Ferry RR. Ist mtg. g.5s.| 8,000,000 5,000,000 1999 M. & 8. | 1?1 122 
ing bonds of absorbed companies. Metropolitan St Ry Co. . g. m. cl. tr. g. 54] 12,500,000 | 17,500,000 %% F. & A, | 115 ids 
Second Avenue Ry. Gen. cons. mtg. 5s.| 1,600,000 1,600 000 |1909 M. & N. | 108% 109 
Charleston S. C. cond A DUC Ry 5 Deb. 5a. i 800.000 j Bol 1909 T & J. 106 108 
Steinway Ry. (L. I.).......18$ mtg. g. 68. 1.500. 000 00,000 |1922! J. & J. 115 
Date oj Quotation - Aug 1, 1898. South Ferry RR. Con. vcs Mat IR. sa] 850.000 | ‘850.000 haral liy. 10 | ne 
Enterprise Street RR. . . . . Iat mtg. 5a.| 500,000 47,000 1906 J. & J. Third Avenue RR.......... Ist mtg. g. 58. 5,000,000 | 5,000,000 1437 J. & J. | 121 122% 
8 City Rʒh é let mtg. 68. 850, 000 ee jeej LAJ. i es || Twenty-third Street Ry. . . . Ist mtg. 6. e |o uvm 1909 J. & J. ...... oe 
1Oontrolled by Charleston St. Ry. Co. Twenty-third Street RN... . .. Deb. Baj „ 150,000 150,000 1905 J. & J. | 108 108 ` 
UIS gene Ry..... Ist mtg. 5a. Eoo pee. 955 1212 es A 111 118 
extchester Electric RR... Ist mtg. 5a. 000 ,000 1948 J. & J. 111 112 
Chicago III. 181,085,000 in escrow to retire gen. Tate, . ^ 
Date of Quotation— Aug 1, 1898, pU — 
Chicago City Ry...... . . . lat mtg. 4348.| 6,000,000 | 4,619.500 1901 J. & J 10154 | 1021; 850, n escrow to retire maturing 
Chicago Passenger Ry. . Ist mig. 68. , 400,000 400,000 1% F. & A. | - 102  |obligntions. 
Chicago Passenger Ry. . . Cons. mtg. 68. 1,000,000 600,000 1929 J. & D 882880 inure {$552,000 in escrow to retire Ist and 2d 
Chicago & 80. Side R. T.. . Ist mtg. g.5s.| 7,500,000 | 7,500,000 |1929] A. & O. |. Mr anos 
Ohicago & So. Side R. 7. . 4%. 1,500,000 750,000 |1907 J. & J "CE pem í n treasury, $80,000. 
Ohlcago West Div. Ry..... lst mtg 44s, 1574990 Hieron 1932 J. & J 10834 | E 1 Guar. by Union By. Oo, 
ke Street Elevated RR..lst mtg. g. 58. (t. „781, 192 * J. & J. e Toron 
Metrop. W. Side Elev. Ry. . Int mtg. g. 58. 15,000,000 15,000,000 1912 F. & A. | 54 5134 Date oj es Ugo. 
North Chicago St. RR........ Ist mtg. 58. 8,171,000 | 8,171.000 |1906; J. & J. | 104 105 ion— Aug 1, 1898. 
North Chicago St. RR....Cert. indeb. 63. — 500,000 500,000 911 J. & J. | 108. || Montreal St. Ry. ..... ...... Ist mtg. 58.| 2,500,000 800,000 |1908 M. & S. | .... | oseo 
North Chicago City Ry......18$ mtg. 68. | 900,000 500,000 1900 J. & J." | es. .... [Toronto Bt. Ry. ...... . IS. mtg. R. 47. 4,550,000 | 2,200,000 192] M. & | .... T" 
North Ohlcago Olty Ry..... consol.4L4s,| 2,500,000 | 2,500,000 1927 M. & N. | 101 104!4 || 1$35,000 per m. single track authorized. 
West Chicago St. RR... . . . Ist mtg. 68. 4,100,000 | 8,969,000 1928 M. & N. | 10414 | .... 6600, 000 in escrow to retire 68 due in 1901 
West Chicago St. RR........ Deben. 68...| 2,700,000 700,000 19110 J. & D. | 9314 | 997% : 
West Chicago St. RR... . Con. mtg. g. 58. 12,500,000 | 6,000.000 19880). 91 Philadelphia. 
QW. Obicago St. RR. Tunnel..18t mtg. 5a. 1,500,000 1,500,000 1909 F. & A. $ sase Date of Quotation - Aug 1.1 
Redeemable at option on 60 da. notice. n- Aug 1, 1898 
anded debt assumed by Chicago W. Continental Pass. Ry. lst. mtg. 6a 850,000 810,000 1909! J. & J. LEE "P 
Div. Ry. Co., controlling interest of Empire Paas. Ry...................]8t Mt. 74 800,000 200.000 xd J, & J. — * T» 
which is owned by W. Chicago St. RR. Greene & Ooates St. Ry. Ist mtg. 64 100,000 100,000 ISK) J, & J. ones YN 
Oo., lease. Lombard & So. St. Pass. By...la$ mtg. 66 150.000 ... Idi ee. pem | woes 
{Subject to call after Oct. 1, 1899, at People’s Pass. Ry. Ist mtg. 7a 250.000 250.000 nm J. & J. ee cane 
$110 and interest. People’s Pass. E y....................2d MEg. 58 500,000 454,000 1911, J. & J. seso sd 
Assumed by W. Chi. RR. Oo., lessee. People’s Pass. NN Oons. mtg. 5s‘| 1, 125.000 867,000 112 M. & S. ;;-- bei 
Int. guar. by W. Ohicago St. RR. Oo. People's Paan. Ry. . . tk. tra. cert. g. 4e.| 5, . 210 191 102 108 
Phila. med Passenger By......lat mtg. 5a- 200,000 200,000 1910 J&J [ee ww 
Cincinnati, O. 1 1 Ce: MY Coll. tr. g. 4«.| 1,800,000 | 1,014,000 does F. & A | 104 105 
nrteen DSU. R ... Ist mtg. 8 100. {ty A. ence see 
Date o/ Quotation— Aug 1, 1898 Union Passenger Ry... ae bas A Ae 999 000 9 19110 A, t o. XL bees 
Oin. New. & Cov. Bt. Ry. Ist Con. mig. R. 58 8,000.000 2,500,000 1922 J. & J. 102 102 £U nion Traction Co. . . . . . Col tr. 48.] 29,735,000 29, 724,876 1545 A. 40. — 
Mt. Adams & Eden P'k In. . Ist mtg. 65. 46,000 46,000 1900 A. & O. 107% | 105 — | West End Passenger Ry... . .. Int mig. 7a.) — |] ess 1905) Oe, „ 
Mt. Adams & Eden P’k In. . let mtg. 6.“ 100.000 100,000 1905 A. & O. 111 .... || West Phila. Pass. Ry... Ist mtg. g. 6a.| 250,000 216,000 |1906, A. & 0. | 11554 | .... 
Mt. Adams & Eden P'k Inc. Cons. mtg. 5s 581, C0 531,000 106 M. & S. 197% | 108% | West. Phila. Pass. Ry............2d mtg. 58. 750,000 750,000 1928 M. & N. | 116 11654 
£o. Oov. & Cin. St. Et ....lsf mtg. 68.| 250,000 250,000 1912 M. & 8. CAR NUS 2 The trust certificates were issued to 
o. Oov. & Oln. 81. R N. 2d mtg. 68. 100, 000 400,000 1982 J. & J. 8) 132 pay for the shares of the Electric and 
t Assumed by the Oincin. St. Ry. Co. People's Traction lines purchased. 
15250, 000 reserved to retire lst mtg. bds. 
55 Pittsburg, Pa. 
event: v. Date of Quotation— A ug 1, 1898 
Date of Quotation Aug 1, 1898. Birmingham, Knox & Allentown...... 6a. 500.000 500,060 |1931'M. & 9. ILE NOTE 
aBrooklyn Street RR. CO. . . . 181 mtg. 6a. 600,000 600.000 1903 M. & S. 106 10? [Central Traction Oo......... e 186 mfg. 5s. 875,000 875.000 1930. J. &. J Kit ANN 
Cin. New't & Cov. St. Ry. . Cone. mtg. 53. 8,000,000 2,600,000 1922 J. & J. 102 102 ½ Citizens Traction Co.. . . . lgt mtg. 58. 1.250.000 1,250,000 1% 7 A. & OL | | cess 
Oleveland City Cable Ry. . . lst. nyg. 58. 2,000,000 2,000,000 1900 J. & J. 102 103ͤ q Duquesne Traction Co... Ist mtg. 58. 1,500,000 1,500,000 1930 J. & J. 1981, | ...... 
Cleveland Electric Ry. Co. lat mts. g. 58. 8,500,000 1,249,000 1918 M. & S. 103% 105 Fed'l St. & Pleas. Val. Jack's Run.....5a. 50.000 50,000 1913 J. & J. eee PRA 
Columbus (O.) Cent. Ry. . . Ist mtg. g. 58. 1,500,000 1,500,000 1918 M. & N. lez |o Fed'l 81. & Pleasant Valley. Cons. 54. 1.250.000 1,250,000 19 J. & J. 15% | ,.... 
a East Cleveland RRR... Ist mtg. 58. 1,000,000 1,000,000 1910 M. & 8. 1 02 105 Millvale, Etna & Sharpsburg..............59. 756,000 750000 19728 M. & N. 105 3 
Ft. Wayne (Ind.) Elec. Ry. Ist mtg. g. 6s. 600,000 | / 1922 M. & N. 4 .... d Pittsburg, Crafton & Manafleld........... 53. 250,000 250,000 1921 J. & J. ZEE NU 
Lorain (O.) Street Ry........ lat mtg. 6a. 200,000 200,000 1915 J. & J. — Se, =| {Pittsburg Traction CO. . lat mtg. 5a. 750.000 750.000 1927 A. & OL | eee e... 
St. Ry. Oo.. Grand Rapida.. .lst mig. 5a.| — 600,000 600,000 1912 J. & D, | =- Ses. bitt-burs & Birmingham......lat mtg. 58. 1,500,000 | 1,500,000 1929 M. & N. 105 
1$1.900,000 1n escrow to retire bonds of Pittsburg & West End. . .. lst mtg. 56. 50,000 500,000 1922 J. & J. 8 
absorbed companies, marked a. Pg h.; Allegh. & Manch... Gen. mtg. 58. 1,500,000 1 400,000 1930 A. O. | eee [| 
[Interest guar. by Oona. St. Ky. Oo. Second Ave. Traction OO. 58. 2,500 000 2,000,000 14 J. & p. besa 
Detroit, Mich. Sub. Rapid Transit Railway Co..........68.| 500. 000 500,000 1918 M. & 8, | eee | .... 
VVV 5 
roli Citizens’ 8t. Ry.....lat mtg. 5s.| 7.000, . | ; 
M Wayne = boule Isle Ry.. et mig. 68. M00 000 2 877 SS eed A x B MA 99 Date of Quotation— Aug 1,1898. 
The Detroit Hy.......... (o. lat mig. 59.) 1,800, ; 925 a 105 || Newport Street Ry. s 
51, 130.000 in escrow to tolite fr spese p donc e rac a O n oe O 000 50000 1910 J, 4 . . .. a. 
Det. City Ky. and Grand River St. Ry. nds E. K. ETE 8,247,000 1988 M. & S. | 105 107 
New Haven Conn. St. Louls. 
Date of Quotation— A ug 1, 1898, Date of Quotation—A ug 1, 1898, 
New Haven St. Ry.........18$ mtg. g. 58. 600,000 600,000 |1918| M. & 8. | 105 es ||tBaden & St. Louis RR..........18$ mtg. 
New Haven (Edgewood Div.)1stmtg.5a.| 250,000 250,000 |1914| J. & D. | 104 ess. Cass Ave. & Fair Gds. Ry. . . Ist nig. on 000 000 1.901.000 1912 y. y ion 10285 
Win Avenue RB. Im mtg. g. 5«. | — 500,000 500,000 19 12 M. & N. 106 | .... |/Oltisens’ Railway O0. .. . Ie mtg. 46. 2,000,000 | 1,500,000 1907 J. & J. | 107 1060 
Avenue KK....Deben. g, 81, 100,000 94,000 190% M. & l. 103 e. lfOomp. Hts., Un. De. & Mer. Ter- 18m 66 1,000,008 1,000,000 1918’ J. 4 J. 11 12% 
With interest. “Unlisted, 


With interest, 
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PASSENGER RAILWAY. 


— — Ho Interest 
3 Issued. Due] periods. 


St. Louis. 
Date o/ Quotation— Aug 1.1898 


Fourth St. & Arsenal St. Ry..18$ mtg. 6a. $50,000 $50,000 1903 J. & J. 80 85 
Jefferson Avenue Ry. 18$ mtg. 58. 400,000 400,000 1905 M. & N. | 100 102 
Lindell Ry. Co.. .. ..... . IS mig. 56 1,500,000 | 1,500.000 1911 F. & A. 105% | 107% 
Missouri RR. ooo... 1,000,000 700, 000 1916 M. & S. 106 10? 
Mound City RR. Oo...... N Ist mtg. 68. 400,000 800,000 |1910; A. & O. | 101 108 
eople'e RR. Co..................... lst mtg. 6s. 125,000 125,000 1902 J. & D. 93 101 
| People's RR. Oo.................... .2d mtg. 786. ^ 75,000 75,000 1902 M. & N. | 97% | 100 
People’s RR. Co................ Cons. mtg. 68.| 1,000,000 800,000 |1904) J. & J. TE . 
St. Louis & E. St. L. Electric..lat mtg. 6. 75,000 75,000 |1905; J. & J. 100 101 
St. Louis RR. Co....................- Ist mtg. 5s.| 2,000,000 2,000,000 |1900| M. & N. | 100% 101 
gst. Louis & Sub. Ry. lst mtg. g. 58. 2,000,000 1,400,000 |1921| F. & A. | 101% 102 
St. Louis & Sub. Ry................ Income 5s. 800,000 800,000 |......] 2 60 
ttSouthern Electric Ry... Cons. mtg. 6s. 500,000 500,000 1909 AN. | 118 115 


nion Depot RR. Co....18$ cons. mtg. 68. 1 000 
Union Depot RR. Oo......... Cons. mtg. 68. 8.500,000 1,787,000 1918 

tOontrolled by St. Louis RR. Oo. 

5 by Union Depot RRB. Oo. 

Controlled by Lindell RR. Co. 

($200,000 in escrow to retire lst & 2d 
mtg. 
68600, 000 In escrow. 

$200,000 in escrow to retire Ist mtg. 


bds. 
San Franoigseo Cal. 
Date of Quotation— July, 1898. 


M. 
Taylor Avenue St. By...... lst mtg. g. 68. 500,000 500,000 1918 " 
* 7 ° 


California St. Cable RR. . Ist mtg. g. 5s.| 1,000,000 900,000 1915 J. & J. 11644 
Ferries & Cliff House Ry. . . . Ist mtg. 68. 650, 000 650,000 1914 M. & 8. 130% e... 
Geary St., Park & Ocean RR. Ist. mtg. 58. 1,000,000 671,000 1921] A. & O. 9234, 97% 
Market St. Cable Ry. CO. . Ist mtg. g. 68. 8,000,000 | 8,000,000 |1918| J. & J. 126 | .... 
thie can Ry. 00... ens Ist mtg. | 200,000 |  ....... |... "MEER TON ue 

Omnibus Cable OO. . Ist mtg. 68. 2,000,000 | 2,000,000 1918 A. & O. 124!4| ...... 
park & Cliff House RR... lat mtg. 663. 350,000 850,000 1912 J. & J. 111 

Park & Ocean RR. Ist mtg. 68. 250,000 250 000 |1914! J. & J. 88; 110 
Ie St. Ry ente enans lst mtg. 68. 700, 000 700,000 1912 M. & 8. 118%) 120 
Sutter St. Ry. Oo............... Ist mtg. g. 58. 1,000,000 900,000 1918 M. & N. | 10954| 110 

1Oontrolied by Market St. Ry. Co. à 

Washington D. C. 
Date of Quotation— Aug 1, 1898. 

Belt Ry. Co. . EEEE O vus mtg 5s.) 500,000 450,000 1920 J. & J. 7 
Columbia Ry te mtg. 68. 500, 000 $00,000 1914 A. & O. 118 122 
Eckington & Soldiers’ Homa. mtg. 63. 200,000 200,000 1911 J. & D. 100 
Metropolitan RR. Co.....Coll tr. cons. 6s.| 500, 000 500,000 |1901| J. & J. 118 | 119% 

1950, 000 in escrow to retire 1st mtg.bds. 

Miscellaneous. 
Date of Quotation— A ug 1. 1898, 

Bridgeport Traction Oo........ lst mtg. 58. 2,000,000 | 1.683,000 1923| J. & J. 104 105 
Buffalo (N. Y.) Ry. Co...... Cons. mtg. 58.] 5,000,000 | 3,513, 000 19310 F & A. 111124 112 
tCitizens’ St. R. (Ind! polis). Ist cons. m. 58 4,000,000 | 8,000,000/1933! M. & N 79 80 

Crosstown St. Ry. (Buffalo). Ist. mig. 58. 8,000,000 | 2,366,000/1932) M. & N. 1081 10954 
TE (O.) St. Ry...... Ist cons. g. 53. 8,000,000 | 2,261. 000 12 J. & J. | 100 104 
Consolidated Traction (N. J.). Ist mig. 56 15,000,000 | 18,965,000 1933! J. & D 1054] 105% 
[Crosst'n St. Ry. (Colu's, O.)..18t ntg. g. 58 2,000,000 572,000 1933 J. & D. 100 4 108 
Denver City Cable Ry........ ist mtg. g. 6s.| 4,000,000 3, 800, 001920 J. & J 18 22 
Denver Con. Tram’y Co. Con. m. g.58.| 4,000,000 922,000 1938! A. & G. 79 
Louisville (K y.) Ry... Ist cons. mtg. g.58.| 6,000,000 | 4,931,000|1930! J. & J. 114 114% 

Minneapolis St. Ry. Iat cons. mtg. g. 58] 5,000,000 | 4,050,000|1919| J. & J. 90 983 
No Hudson Co. Ry.(N.J.).Cons.mtg. 586 8,000,000 | 2,378,000] 1928 J. & J 102 104 
No. Hudson Co. Ry. (N.J.)..2d mtg. 5s. 550,000 550,000 1928 M. & N. 2 
No. Hudson Co. Ry. (N. J.) Deb. 68. 500,000 439,000|1902, F. & A. dec 
Paterson (N. J.) Ry.......Oons. mtg. g. 68. 1,250,000 | 1,000,000|1931 J. & D 107 108% 
Rcchester (N. Y.) Ry............ Ist mtg. 58. 8,000,000 | 2,000,000/1930| 4 & 0. 96 PIS 
St. Paul City Ry. Cons. g. 58.| 5,500,000 | 4, 298, 0001887 co 92 


191,000,000 in escrow to retire lst and 
d mtg. bds. 

11800, 000 in treasury. Bonds guar. by 
Buffalo Ry. Co. 

18760, 000 1n escrow to retire bonds of 
O. C. St. RR. Co. 

fat treasury. 


St. Paul Oity Ry. ..... ...... Deb. g. 68. 1,000,000 1,000,000/1900| ...... 90 92% 


2960,000 res'ved to redeem prior liens. 
[$620,000 in escrow. 
*With int’rest 


ELECTRIC LIGHT AND ELECTRICAL MFG. OOS. 


Boston, Mass. 
Date of Quotation—Aug 1, 1898, 
Edison Elec. Illuminating Oo., Boston...| 2 000 Quar. wise 
General Electric Oo.. gold coup, deb. 58..| 10,000,000 Nai susci e.. 
Pittsburg, Pa. 
Date of Quotation— Aug 1, 1898 


Allegheny County Light Co...............6m. 500,000 
Allegheny City Electric Light............48. 260,000 
Westinghouse Elec. & Mfg. Co..Scrip 6s. 195,570 


Miscellaneous.—(Aug 1,1898.) 
Edison El. Ilig. Oo. (N. York) 1st m. 58. 4,812,000 


Edison El. Illg. Co. (N. Y.) con. m. g. 58. 15,000,000 | 2,188,000 |1998] ...... | 1171 
Edison Elec. Ilig. Oo. (Brooklyn) 2,500,000 112 
Edison Electric Light (Philadelphia). 2,000,000 — 
Edison Illg. Co. (St. Louis)) 4,000,000 T — 
Mo. Elec. Lt. Co. (Ge IUS M mtg. 68. 500,000 rer 
Mo. Elec. Lt. Co. (3t. Louls)...2d mtg. 68. 600, 0000 . . |1921 G- r. 4 
United Elec. Light & Power Oo(N. Y.)..| 5. 000.000 — 
TELEPHONE AND TELEGRAPH. 
Miscellaneous. 
Date of Quotation— Aug 1. 1898. 
American Bell Telephone... . e 1898 F. & A. 100 
Northwestern Telegraph Co. . .. 788. — dessas; quei sises 2 8 — 
N. v. X N. J. Telep & Telg Oo. gen.mtg.5s x teen o 106 | .... š 
Chesapeake & Potomac Teleph. Co. . . 56. em . . . J1911} J. & D.] 108 . 


ALLIED INDUSTRIES. 


Miscellaneous. 
Date o/ Quotation—Aug 1, 1898, 
merican Electric Heating.... veo 58. 500,000 600,000 IP 006066009 15 he 


m!ngton & Sims Eng. 6 8 0 % — |»... 99595 2 „64 6 
AT UO. & Smith Car Co.. .. . . 188 8 2 1942] J. & J. 97 100 
Oat borund um Mfg. Go . mI 696909669 1904 M. & 8. ecce [ITA 
W orthington Pamp OO ccevcssve sess. s0020 — 75,000 — 1. 9472-9 e cooo 


sU alisted Nominal. 


NOTES FOR INVESTORS. 


—— 
+ 


Late quotations for copper are: Electrolytic, l1@l1lic.; Lake, 1liłc.; 
casting, 11(gllàic. l 

The earnings of the Halifax (N. S.) Electric Tramway amount to about $14,000 
a month. The capital stock of the company is 5800, 000. 


The Chicago Edison Company has sold $350,000 new 5 per cent. gold bonds on a 
4} per cent. basis, making $3,325,000 of this issue now floating. 


The Erie Telephone & Telegraph Company has declared its regular dividend of 
1 per cent., payable August 15. Books close August Gand reopen August 15. 


The trustees of the Street Railway & Illuminating Properties declared a divi- 
dend of $4 ashare on the common stock, payable July 30. 


The New England Telephone & Telegraph Company has declared a regular 
quarterly dividend of $1.50, payable August 15. Books close August 1 to August 13 
inclusive. 


On August 11 stockholders of the Commercial Cable Company wil] hold a 
9 5 meeting for the purpose of voting on an increase in the capital stock of 
00,000. 
The Albany (N. Y.) Construction Company, the corporation which is to build 
the Albany, Helderberg & Schobarie Railroad, has filed in the county clerk's oflice 
at Albany a certificate of the payment of its capital stock, amounting to $5,000. 


The Western Union Telegraph Company's central cable office, New York, re- 
ports that hereafter (change began August 1) the rate to Bermuda will be 42 cents 
per word, instead of 81 cents, the former rate. 


On the 26th ult. the committee on railroads of the St. Louis city council reported 
with numerous amendments the bill for a consolidation of the Lindell Railway lines. 
The bill as amended gives the Lindell Company the right to build eleven miles of 
new track. 

The Detroit, Plymouth & Northville Electric Railway Company filed a mortgage 
at Detroit, Mich., on the 26th ult. for $150,000, running to the Union Trust Com- 
pany. The mortgage is on the franchises and real estate of the company, and is to 
secure an issue of $125,000 worth of bonds. 


It is reported on what is stated to be good authority that leading interests in 
the Pennsylvania Railroad Company have become large stock holders in trolley com- 
panies in cities and towns through which the Pennsylvania runs. This is thought 
to ee preliminary to a possible control of the trolley lines fur the sake of the steam 
roads, 


The United Traction Company of Pittsburg, Pa., makes the following statement 
for the year ending June 30: Gross earnings, $1,175,764; expenses, $655,519; net 
earnings, $789,914; fixed charges, $590,445; balance, $199,499. The preterred divi- 
dend calls for $150,000, so that $49,000 is left for the common stock, of which there is 
$17,000,000. 


A certificate of an increase of the capital stock of the Nassau Railroad Company 
of Brooklyn from $6,000,000 to $15,000,000 was filed at Albany on the 28th ult. with 
the Secretary of State, the increase having previously been approved by the State 
Railroad Commission. The increase isto be expended in pay for road extensions 
and improvements already made and to be made. 


The Anglo-American Telegraph Company announces an interim dividend for 
the quarter ended June 30 of 153. per cent. on the ordinary stock and £1 10s. on the 
preferred stock, after placing £6,000 to renewal fund. A year ago, after the same 
sum had been transferred to renewal fund, the dividends were respectively 14s. and 
£L 88.; £17,580 is carried forward, compared with 48, 500. 


The Philadelphia Times" of July 28 says: Some of the interests in the 
American Railway Light Company are understood to consider it the best course for 
the company to go into the hands ofa receiver and reorganize. 'The opinion is ex- 
pressed that as there is no money in the treasury and $2,500,000 stock outstanding, 
all of the treasury stock having been sold, the company should be rehabilitated, as 
it is claimed the patents and system are valuable." 


The Boston Commercial Bulletin“ of Saturday last says: ‘‘ Directors of the 
Boston Elevated Railroad Company declared a dividend of 2] per cent. on Thursday, 
payable August 15 to stock of record August 1. This is on the $50 per share paid in. 
Insiders prefer to have it understood that the foregoing is not a dividend, but inter- 
est on theamount paid in for six and one-half to seven months, ending August 1. 
The money represents income from various sources.” 


W hen questioned on the subject of the consolidation of the Chicago street rail- 
ways, which it was reported Mr. Leiter had brought about, President Charles T. 
Yerkes of the North and West Chicago street railroad companies, said. The arti- 
cle in à morning paper stating that I have a scheme to consolidate all the street 
railroads of Chicago, and that I went to New York to meet Mr. Leiter and talk the 
matter over with him, was absolutely without foundation. I have had no meeting 
or conversation with Mr. Leiter while in New York, or ever, on the subject of con- 
solidating (he street railways.“ 


The Porto Rico Commercial Company filed articles of incorporation at Trenton 

N. J., on the 28th ult. The company is authorized to do a general shipping and 
commission business, build docks, piers, wharves, own and use steamers and sailing 
vessels for carrying freight or mail, build and operate telephone or telegraph lines“ 
owu and operate electric railways, and construct and operate grain and othei 
elevators, flour mills and sugar refineries. The capital stock is $500,000, divided 
into 5,000 shares, of which William D. Martin, of New York, holds 1; Felix B. 
Ruthenburg, of New York, 4; Isaac W. Taussig, of New York, 4, and Allen W. Mo- 
Dermott, of Jersey City, 1. 


According to the so-called Ackerman report on Chicago street railways, street 
railway traflic in that city has increased 105 per cent. in ten years. This increase 
was greatest on the south side, where it reached 118 per cent. The west side increase 
was 100 per cent. and the north side 87 per cent. A good reduction in operating ex- 
penses is shown in the ten years. In 1888 the Chicago City Ruilway’s operating ex- 
penses were 73 per cent. of gross earnings, last year 60.40 per cent. West Chicago's 
in 1888 were 65 per cent., last year 49.50 per cent. North Chicago's in 1888 60 per 
cent., last year 46.83 per cent. In 1888 à fair proportion of the city's mileage was 
covered with horse power which now is operated by cable and electricity. 


‘‘Bradstreet’s’’ says: Perhaps the most convincing proof of the truth of the 
saying that trade follows the flag’ is found in the quick recognition given by 
American business men to the possibilities lying practically dormant in the territo- 
ries recently opened to American enterprise by American sailors and soldiers. How- 
ever disinterested our motives for interference in Spain's depeudencies may have 
been, there is no escaping from the fact that with the triumph of American arms has 
come & healthy iuclination on the part of American business interests to explore and 
exploit the resources of the sections of country now under American rule.“ 


The Boston News Bureau" says: A. B. Ryan, president, W. R. Usher, 
treasurer, and A. P. Sawyer, director, of the Electrolytic Marine Salta Company, 
issue a statement to stockholders, in which they say that the story in the New York 
‘Sunday Herald’ is conclusive evidence of a conspiracy on the part of Measrs. 
Jernegan and Fisher, that they have undoubtedly left the country and disabled the 
electrical apparatus at North Lubec, Active measures have been taken toapprehend 
the criminals and protect the stockholders, and a call for a stockholders’ meeting 
will soon be issued," 
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EDITORIAL NOTES. 


The United States 
during the last few 
years has made 
marked progress in the 
matter of finding new 
foreign markets for its products, as may readily be 
gathered from the fact that in 1897 our exports 
amounted to $1,050,993,556, as against $1,231,329,- 
950 for;she fiscal year ending in 1898; an inorease of 
$180, 336, 394 in spite of the more or less unsettled 
condition of the country, The manufacturers of this 
country, and especially those in the electrical and 
kindred lines, are apt to forget however tbat the 
desirable; fields for American products and manufac- 
tures, such as for instanoe Japan, China and South 
Amerioa,'present equally attractive markets for those 
of other countries. This contest promises to be one 
of long duration, governed solely by the survival of 
the fittest. Just to whom the honor of supplying 
the numerous markets that are slowly being 
created will belong is diffioult to predict, but it is 
inevitable that it will be that country whose men 
are best fitted to cope with existing conditions in 
other countries, who speak the language of those 
countries, and who are in every way up to date. 


Education 
as a Promoter of 
Commercial Interests, 


That these oonditions are recognized in other 


countries is a well-established fact, and as an evi- 
dence of this we find Germany, our most formidable 
rival in the manufaoture of eleotrical apparatus, 
starting commercial schools for the purpose of equip- 
ping her young men thoroughly for these ends. 

Austria-Hungary will on the first of next Ootober 
open an institution in Vienna to be known asap 
Export Academy." This is the outcome of a sug- 
gestion offered last year by Emperor Francis Josepb, 
to the effect that every effort should be made to en- 
courage the export of home industries, and that to 
attain that end it would be necessary to give the 
coming members of the industrial communities a 
special education in commercial matters in order 
that they should be fitted in every respect to beoome 
the developers of home trade with foreign countries, 
and that they might be able to fill the position of 
Consul in those countries with a reasonable degree 
of intelligence and consequent suocens. 

The institution in Austria has received the sano- 
tion and financial support of the home Government. 
This move is & practical one. Our own exports 
show an inorease for the past fiscal year that has 
been phenomenal, but the men who are to-day at 
the head of our large manufaoturing concerns, and 
who have grown up with the inorease of trade and 
are thus in a measure fitted to cope with the situa- 
tion without a special training, cannot last forever, 


aud then will come the need of young men ao- 
quainted with foreign languages, oustoms laws and 
transportation facilities—in short, men of sufficient 
education to leave them masters of the situation in 
every instance that may arise. Then again, our 
consular service almost invariably undergoes 
changes with every passing Administration, and in 
many instances men are obosen for their political 
rather than their oommeroial ability ; the result is 
that oftentimes men are assigned to positions the 
requirements of which they are wholly unacquainted 
with and to whom in many cases the language of the 
country is unknown. Is it reasonable to suppose 
that such a man could exert as much influence as 
could a man thoroughly equipped beforehand for 
the work? No matter how willing or how patriotio 
he may be, he is handicapped, and this too at a time 
when other countries are bending every effort to the 
advancement of their interests in all the foreign 
markets of the world. To keep pace with other ex- 
porting nations it behooves us to push steadily on 

organize, equip and provide export educational TN 
stitutions, and in this way, together with a careful 
study of the tastes of all prospective customers and 
a ready compliance with their wishes, our foreign 
trade must necessarily expand far in advance of our 
present expectations or the conceptions of even the 
most sang uine. 


X & * 


Elsewbere in this issue will 
Device be found an illustrated 
for Preventing artiole which desoribes in 
Collisions at Sea. detail an ingenious device 
invented by Mr. H 
Herberts for the purpose of aie a 5 
during a fog of the approach of another vessel, or of 
tbe vioinity of an iceberg, and thus reduce to a min- 
imum the chance of another such accident occurring 
as was recently met with by the ill-fated La Bour- 
gogne. Various types of auricular signals bave been 
in use for some time in conjunction with tbe eopbone 
topophone and other similar receiving devices with 
varying success. Mr. Herbert’s device however is 
based on the prinoiple that an object emits heat 
radiations when its temperature is either higher or 
lower than the surrounding atmosphere. By a novel 
arrangement of a thermopile to receive such radia- 
tions in conjunotion with a galvanometer the inventor 
feels confident he has devised an arrangement that 
will give warning in time of fog of tbe &pproach of 
a vessel or the proximity of an iceberg or other 
dangerous object. Two separate sets of apparatus 
would be required ona veasel, one on each side, and 
would bave to be carefully shielded from outside in- 
fluences by means of alum or other heat-absorbing 
solution. The device is very delicate and would 
not only give warning of the approach of a vessel or 
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iceberg, but would also indicate its approximate 
direction. It is unquestionably true that were an 
apparatus such as the above to achieve what is 
claimed for it when given a practical trial, i$ would 
materially lessen the danger of ocean travel in time 
of fog and would act as a boon to humanity by pre- 
venting such frightful catastrophes as that of 
La Bourgogne. 
& N X* 


In reference to the 
The Electrical World’’ Electrolytic Marine 
and Salts Company’s 
Electrical Fakes. bubble, which has 
just broken so dis- 
astrously for many New Englanders of moderate 
means, we are pleased to see that some of our elec- 
trioal contemporaries have taken the matter up and 
aptly point to the evil effect such swindles have upon 
the electrical industry in general. For instance, the 
Electrical World in an editorial of August 6 on the 
above subject eays: ‘‘ The majority of these fraudu- 
lent sohemes are self-evident, such as, for example, 
the power-multiplying device recently exploited 
and actually exhibited. Against such it reems that 
not only the technical preas, but those engaged in 
any branch of the industry, should wage unceasing 
war. They should be exposed before the harm is done, 
not afterward. There is no publio service that can 
be rendered by the members of the electrical frater- 
nity greater than the stamping out of the charlatans 
who bring it into disrepute and the swindlers who 
use the legitimate triumphs of science to mislead 
and rob the publio. The public cannot protect it- 
self from these thieves, because it does not know 
bow); those of us who do know how can protect not 
only tbe public, but ourselves as well, by combin- 
ing for the exposure and prosecution of all sorts of 
electrical fakirs."' 
The italios are ours. | 
We heartily endorse the sentiments expressed by 
our oontemporary, the Electrical World, and have 
all along felt it our duty to expose eleotrical frauds 
before the harm is done, not aflerwards. But why does 
the Electrical World not live up to its sentiments 
expressed so grandly? Why wait, as in this case, 
until the horse is missing and then hurry to slam 
the barn door with a bang? When the Electrolytio 
Marine Salts Company was first talked of, ELEC- 
TRICITY pointed out, vide its issue of Decem- 
ber 1, 1897, that the scheme was a fake, as what 
gold there was in solution in the sea could not be 
prooured by any such easy process as was suggested. 
In our issue of June 8 we further made the statement 
that the sea water gold scheme should be olassed in 
the same category with the Eleotropoise, eleotrio 
combs and electric shoes. Were other electrio 
papers, including the Electrical World, as bold and 
prompt in coming forward at the outeet, before 
much harm is done, and declaring electrical swin- 
dling schemes swindles as is ELECTRICITY, fakirs 
who contemplate using the word ''eleotrio " as a 
bait would think twice before embarking in their 
projects. This is but one of the many occasions in 
which ELEC1RICITY bas proven that it alone has the 
right to the title of only independent paper in the 
trade, 
& & x 


It may interest our readers in 
Determining these war days to know that in 
Electrically determining the speed of a modern 
the Speed of projectile electricity plays an im- 
Projectiles. portant part. The method con- 
sists in an ingenious application 
of the chronograph, which, as is well known, has 
been used extensively in astronomical work where 
extreme accuracy is needed and where very small 
fractions of a second have to be recorded. 
The forward velocity of either a bullet or shell 
after being discharged from a gun is now determined 
by means of two soreens on which a length of copper 


wire is vertically strung in such a manner as to form 
a continuous conductor. These two screens are 
placed in line some fifty yards apart. The wire on 
the first soreen is connected with what is known asa 
chronometer battery, in circuit with an eleotro-mag- 
net which holds up one of the chronometer rods, and 
with a disjunctor, which is an instrument used to 
break both screen circuits at the same instant. The 
second screen is then placed in a battery cirouit with 
the disjunotor and the electro-magnet controlling 
the second chronograph rod. 

So long as these two circuits remain intact and an 
eleotrio current passes through them, the chronograph 
rods will be held up and away from the chronograph 
sheet owing to tbe force exerted by the electro-mag- 
nets. 

As previously stated, the disjunotor is an insti u- 
ment which is used to break both circuits at the 
same time, which is done before an experiment 
begins with a view to obtaining a point of origin to 
measure from later. When the cirouits are again 
olosed and the chronograph rods consequently lifted, 
were a bullet to he fired throngh the screens it would 
first rupture a wire in the first soreen, which would 
open the circuit and cause the first chronograph rod 
to drop and register a small wedge-shaped mark on 
the chronograph sheet. In passing through the seo- 
ond screen the same thing would occur, the second 
chronograph rod lever being the one to fall this time 
and register a mark. It is now only necessary to 
determine the time at which both breaks in the cir- 
ouits occurred. This is accomplished by aoocurately 
measuring the distance between the first dent, the 
origin and the second dent. By determining by the 
law of gravity how long it would take a body to fall 
the distance measured will give the time it took the 
projectile to travel over the distance separating the 
two screens, Knowing the length of time it takes a 
projectile to travel over a given distance, the speed 
of that projectile per second may readily be computed. 
An instrument known as the synoronoscope, intended 
for the measurement of the velocity of projectiles and 
invented by Lieut. George O. Squier, is on exbibi- 
tion at the Trans-Mississippi and International 
Exposition at Omaba. 


Under the Searchlight. 


Notes and Comments on Various Topics 


THE temperature must be exceedingly high in 
Soheneotady to-day ! 


& NK & 

HIRAM S. MAXIM, tbe inventor and manufacturer 
of rapid-fire guns and many other devices of prac- 
tical utility, arrived from England on the Etruria 
on Saturday. Mr. Maxim, besides being an inventor, 
is something of a wag, and when a press representa- 
tive tackled him fora talk on bis arrival he re- 
speotfully declined, saying: I am the Maxim 
who works with his hands, but there is another 
Maxim who talks with his mouth." He however 
consented to say a few words, closing witb the re- 
mark: The last thing my English friends said to 
me when they knew I was coming to America was: 
‘Tell 'em not to give up the Philippines.“ Mr. 
Maxim will stay in New York and vioinity for a few 
days, and will then go on a visit to his mother who 
resides in Wayne, Me., and will afterwards spend 
some time with his wife’s relatives in Boston. 


x * & 


ONE of the New York dailies in describing the 
recent electrocution which took place at Sing Sing 
said: Every mau was immovable except the eleo- 
trician, who threw his lever over again, gave Thorn 
another shock, which a little later was again re- 
peated.’? Now we strenuonsly object to the word 
*! eleotrician " being applied to an executioner. If a 


descriptive word is necessary, let it be eleotrocu- 
tioner, but to call a man who should be classed in 
the same category with an ordinary hangman or 
with Monsieur de Paris an electrician is an insult to 
every worker in the electrical field. 

& & * 

OUR contemporary, the Electrical Engineer of Lon- 
don, with its usual conservatism and perspicuity, 
expresses its opinion of the Electrolytic Marine Salts 
Company's scheine as follows: 

A “ Yankee” writing to the Financial Times claims that 
the recovery of gold and silver from the sea can be effected 
commercially. He says that the Electrolytic Marine Salts 
Company, which has its plant on the coast of Maine, started 
operations on February 4 with five machines, which were 
increased to 114 on March 15, and on May 8 a further in- 
crease to 239 was made. Some five million tons of water 
were manipulated during the period named, and the prod- 
uct for the four months is said to be 940 os. of gold and 
1,814 oz. of silver (worth about £5,000), ata cost of less than 
£1,000. The second plant of 5,000 machines is now being 
constructed, and the Yankee” says the mine being on 
the mother lode, there is nó danger of losing the vein." A 
3 per cent. dividend has been declared by the company, 
and yet we prefer to wait another year before believing 
that the ‘‘ mother lode" has been commercially attacked. 


* & & 

THE men in the blockading fleet off Havana are 
beguiling the weary days by shark fishing on some- 
what novel lines. The men fasten a small dynamite 

cartridge to the end of a wire attached to an electric 
machine. A lump of pork is attached to the cart- 
ridge and thrown overboard, and as soon as the 
creature swallows the bait the current is turned on, 
the dynamite explodes, and tbe shark is blown to 
pieces. . 

& K * 

THE Philadelphia Times says: It is found that 
the X-ray shines through a fox terrier as if he were 
a Chinese paper lantern. The experiment has just 
been tried on an animal of this species which had 
swallowed a diamond ring, the trinket appearing 
twinkling in his midst—visible as a fly in amber or 
a gold fish in a glass globe. All the dog family 
will do wisely to lay the lesson to heart and look 
sharp what they swallow." 


K XR X 
A BosTON financial paper states that the General 
Electric Company has secured control of the Sohe- 
neotady Illuminating Company and the Sobenectad y 
Street Railway Company for $750,000. This sum 
would have paid one half the accumulated divi- 
dends on the preferred stock But it is not the pol- 
icy of this company to pay its stonkholders, but 
rather to oapitalize its debts. 
& & X 
THE Norristown Herald is responsible for the fol- 
lowing: Some one says that a man who is struck 
by lightning cannot swim. He does not want to 
ewim. What he needs in nine cas 8 out of ten after 
being struck by lightning is a oheap and unosten- 
tatious funeral.“ 


Death of Adolph Sutro. 


The death of Adolph Sutro at San Francisco on 
the Sth inst. removes from the busy world a man 
whose name i8 widely known not only in tbis ooun- 
try but abroad, owing to its connection with the 
great tunnel for drainage purposes whioh Mr. Sutro 
constructed at the Comstock lode in Nevada, He 
was aleo the inventor of an improved process for 
the reduction of silver ore. Through his conneotion 
with the mining industry he was enabled to aocn- 
mulate a large fortune, which allowed him to carry 
out several important enterprises in San Franoisoo, 
one of which was the well-known street railway 
bearing his name. He was one of the early settlers 
in San Francisco, landing there on November 21, 


1850. Although au exceedingly wealthy man he 
was a strong anti-monopolist and devoted to the in- 
terests of the masses. This trait was responsible for 
his being «lected Mayor of San Fravoisco. He died 
leaving an estate estimated to be worth between 
$20,000,000 and $30,000,000. For several years be- 
fore his death his mind was impaired. 
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IS THERE ANY EXCUSE FOR COLLISIONS 
AT SEA? 


Means for Detecting the Presence of a Vessel or an 
Icoberg—How Their Movements May be Followed. 


BY HERMANN HERBERTS, 
Newark, N. J. 

The recent Bourgogne disaster, connected with 
such heavy loss of life, such fearful dramatic scenes, 
where brutal selfishness was predominating to such 
an extent that fiendishly cruel means were resorted to 
in butchering and annihilating the weaker element, 
has caused a deep and everlasting impression upon 
its survivors, upon everybody endowed with a 
fellow-feeling. 

The average person lacks coolness of mind in such 
critical moments, and in losing all self-control shakes 
that of those so far unaffected. It seems to me that 
travelers should be made familiar with the safety 
appliances on board, and I venture to express the 
hope that the Bourgogne disaster will not only cause 
the different navigation companies to give to their 
patrons practical lessons in using and applying such 
expediente, but also such further information as 
may be of benefit to them in case of accidents. 

As to the matter of life boats, improvements seem 
higbly desirable and partioularly to quick and effi- 
cient means for launching them. Many lives were 
lost just on acoount of this deficiency. It should be 
made compulsory for each vessel to have a total car- 
rying capacity of their life boats exceeding by 10 or 
20 per cent. the maximum number of passengers 
carried. 

This Bourgogne disaster has stimulated within me 
the desire of finding some suitable means where by 
collisions a£ sea may be avoided, 

Before entering into a discussion of these it may 
be in order to mention a few methods of signaling 
now in use. Among the auricular signals we have, 
with an approximate hearing distance in miles, the 
following : 


Air sirene ......... nn ⁊ ... 10-19 miles. 
Steam sire nn 8-10 „ 
Trump e 6 „* 
Bell! ee , ] * 


This hearing distance is however not constant, 
and depends upon many conditions which are re- 
ferred to below. 

For receiving the sounds the eophone, topophone 
or similar instruments bave been employed with 
more or less success; the object of these instruments 
being to furnish a means whereby to determine the 
direction from which the sound proceeds. The 
eophone consists of two bell-shaped receivers sepa- 
rated by a central diaphragm, the further end taper- 
ing down and being connected with ear tubes. The 
whole is mounted in a suitable manner whereby it 
is possible to point the open ends in any direction 
desired. If the receivers point in the direotion of 
the sound, then each ear will perceive it with the 
same intensity. 

Under existing conditions it is necessary that both 
vessels be active, not only in giving signals, but 
also in attempting to intercept them. The safety 
of a vessel consequently not only rests with its own 
crew, but largely depends upon the watchfulness of 
the other vessels. A good deal of blind confidence 
is therefore placed in any stranger who may come 
along. It is not this alone which makes naviga- 
tion dangerous during a heavy fog, it is made 
much more so on account of ooinciding ciroum- 
stances which as yeb are not fully understood, At 
times it is impossible to perceive the phonorous sig- 
nals when the steamer is nearby, while the signal 
was plainly heard from some greater distance. As to 
the cause of this surprising interruption (seeming) 
in the propagation of sounds, investigations have 
been carried on by the United States, Germany and 

France. The investigations made by Major Liver- 


more, in complianoe with the United States Admi- 
ralty, have thrown some light upon this subject. It 
has been deduced that obstructions to sound, or an 
irregular formation of the coast, pot only materially 
affeot the strength, but also the propagation of the 
same. Obstructions behind the source of sound will 
reinforce them in a similar manner as a screen will 
reflect the light. Rain and snow will bave a great 
influence upon the direction of the sound. 

It has been observed that under certain conditions 
& sound could not be heard near the surface of the 
water while it was heard plainly some distance 
above it. In one experiment Major Livermore’s 
vessel bad been placed in such a position that the 
blowing of whistles, even the shooting of a cannon, 
was heard at one end of the vessel most distinotly 
while i$ was impossible to perceive any sound at the 
other end, although the steam or smoke could be 
seen toarise. It seems therefore that under certain 
conditions sound waves may be projected upward 
to descend again at some distance and finally take 
up their original direction. No doubt this remarka- 
ble interruption has caused many accidents. 

At the first thought it would seem that wireless 
telegrapby would meet all requirements. Reflect- 
ing upon tbis will soon convince us that each and 
every vessel afloat would have to be equipped witb a 
complete set of apparatus. Even if their use were 
made compulsory, the safety of a vessel would be 
largely dependent upon the other vessels in a simi- 
Jar manner as outlined above. 

Although the introduction of this kind of appa- 
ratus would make navigation eafer, thelcoation and 
movements of other vessels could nevertheless not 


FIG. 2. 


be determined. Besides the vessels there are ice- 
bergs and floating wrecks. 

Taking all in all i$ is desirable to find a means 
whioh will ind ioate the nearness or approach of any 
object. 

It is well known that any object, when ite temper- 
ature is higher or lower than that of the atmosphere 
surrounding the same, will either send forth heat 
radiations, or else, in the otber case, absorb heat 
from its surrounding medium. In tbe winter we 
olotbe ourselves to keep warm; in other words, we 
surround ourselves with a poor heat conductor so as 
to diminish the heat radiations froni our body to the 
atmosphere. 

If we can construct an apparatus which is acted 
upon by such heat radiation, and if the apparatus be 
of such eensitiveness that i$ will intercept and indi- 
cate them, even if they be exoeedingly weak, then 
we have a means which may be advantageously em- 
ployed in navigation. As soon as we can intercept 
the radiations sent forth from a vessel we need not 
depend upon our ear or eye to locate the same. 

A modification of the thermopile or the radio- 
phone may be employed in oonneotion with this 
problem. 

A few remarks pertaining to these may prove of in- 
terest. Seebeck, in 1822, discovered that an eleotrio 
current is set up in a olosed circuit made up of dif- 
ferent metals as long as the junotions would be 
maintained at different temperatures. The best 
effects have been subsequently obtained by the use 
of antimony and bismutb. 

Fig. I shows the assembly of suitable metal stripe, 


surrounded by an insulating casing, forming the 
thermopile. The free ends of the metal strips are 
connected to binding posts. 

Fig. 1I shows such a thermopile rigidly supported 
and provided with a oonical attachment, which is 
blackened on its inner surface, It serves the pur- 
pose of concentrating the radiations upon the ex- 
posed face of contacts, in that way augmenting the 
effecta. 

Fig. III sbows part of an apparatus as proposed 
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by me to the end of detecting the approach or 
nearness of a vessel, iceberg or obstruction. The two 
thermopiles T and T, are surrounded by an insula- 
ting casing C, and are attached to a shaft S, wbich 
may be revolved slowly. The insulated rings R,, 
R,, R, serve to establish a permanent connection of 
the thermopiles with the biushes B,, B,, B, from 
whioh wires may be led to the pilot house to the 
observation or indicating apparatus. The thermo- 
piles are enclosed in a suitable compartment such as 
to exolude all air ourrents aud to afford protection 
from the raliations of the ann and the vessel itself. 


A. 2 8. 
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FIG. 4. 
For this reason the whole is mounted on the outer 


side of the vessel. It may therefore be necessary to 
have one set of apparatus at each side of the vessel to 
afford a proper protection. A flat æ shaped, double- 
walled casing (not shown) surrounds the compart- 
ment Ci; the outer obamber of the former is filled 
with alum or other heat-absorbing solution for the 
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purpose of intercepting radiations due to the rays of 
the sun, either striking direotly or being reflected 
from the water, and also for intercepting those which 
-are emitted from the vessel itself. The inner cham- 
ber may be attached to a continuous water supply so 
as to remove all heat which the alum cell may have 
absorbed and also to maintain the chamber C, at a 
constant temperature—i, e., the temperature within 
the chamber should be constantly corresponding to 
that of the surrounding atmosphere, allowing for 
radiations just referred to. 

Fig. IV shows a diagram of connections. A juno- 
tion of two of the free ends of the thermopiles T and 
T, is led to the middle ring and thence over the 
brushes to the two galvanometers, G,, G,, here 
shown of thed'Arsonval type. The other terminals 
of the galvanometer coil, C,, C4, connect through 
adjustable resistances, XR,, XR,, and switches §,, 
S, to their respective outside rings R, and R,. For 
observations a galvanometer scale may be employed, 
or perhaps an automatic indicating apparatus as 
shown in Fig. IV. A light aluminum arm, A, fas- 
tened to tbe movable galvanometer coil, swings 
between two adjustable contacts, D,, D,, or D, and 
D.. A looal circuit, including batteries E and bells 
is completed should this arm be turned throvgh a 
small angle. For indicating the exact position of the 
thermopile a large number of contrivances may be 
constructed. In these it should be aimed at to 
have a position indicator, P, operated by the same 
ourrent which revolves the thermopiles. 

Suppose now that in foggy weather when we can- 
not see, when we are in fear of being deceived by 
the sound, we start this apparatus and make our- 
selves independent of the watchfulness of other 
vessels. A vessel approaches—we are not aware of 
it—the radiations given out by the same are too 
weak to affect the apparatus—we come nearer each 
other—a stronger current is set up in one of the 
thermopiles at the moment it points in the direotion 
whence the radiations proceed. Instantaneously 
the galvanometer coil is slightly turned, the alu- 
minum arm makes contact and causes one of the 
bells to give a short ring. This happens once at 
every half revolution, as then the second thermopile 
becomes active. As the distance between the ves- 
sels diminishes, the effect will naturally inorease 
and a contact is made covering a longer period of 
time. Watching the position of the slowly mov- 
ing position indicator P at the moment the bell 
rings, and simultaneously cutting oub one of the 
thermopiles by switch S, or S,, will immediately 
give us an approximate knowledge of the direction 
from which the vessel is approaching us. To obtain 
a more accurate knowledge the adjustable resistance 
may now be manipulated. It being in oircuit with 
the galvanometer, the ourrent from the thermo- 
pile will of course be cut down. Under normal 
conditions, i. e., with the resistance cut out, the bell 
will operate fora certain length of time, depend- 
ing upon the amount of radiations sent forth from 
the nearing vessel as well as the time of exposure to 
their influence; this again depends upon the speed 
of the revolving thermopiles. The purpose of the 
resistance then is to cut down the action of the 
thermopile to such extent that the aluminum arm 
makes contact only at the instant the maximum 
current is being produced. As this can oocur only 
when the thermopile points directly towards the 
strange vessel, its position is immediately ascer- 
tained by simply moving the contact lever until the 
bell gives the sbortest obtainable ring. 

For all ordinary purposes the observation of the 
slowly moving position indicator arm P will there- 
fore be sufficient. A small adjustable pointer, P,, 
whiob may be swung around the outside casing of the 
position indicator, may serve to fix this position. 

By the increased or diminished action of the ther- 
mopiles we know whether a vessel approaches or 
whether it  recedes—by watching the position 

indicator we know whether the vessel is moving 
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toward the right or toward the left. These means 
therefore enable us not only to ascertain the pres- 
ence of a vessel, but also to follow its movements, 
and all this is accomplished by simply adjusting the 
rheostat, listening to the bell and watching the posi- 
tion indicator. 

Safely passing the vessel, we now come near an ice- 
berg. The effect is similar to that desoribed, the 
current produoed is however now flowing in the op- 
posite direction, causing the coil to turn the opposite 
way and also a different bell to give its warning 
signal. It is possible therefore to tell the nature of 
the obstruction, whether it be a vessel or an iceberg. 
In the case of a floating wreck more difficulty is to 
be expected, as its temperature will nut differ very 
much from that of the surrounding atmosphere. It 
may however be that if its entire exposed surface 
is in moist condition a sufficient fall of temperature 
is produced to affect the apparatus, and to do like- 
wise on account of radiations given out due to ex- 
posure to the rays of the sun. For the same 
reasons it may also be possible to tell when near- 
ing a coast. 

The double thermopile is proposed for the purpose 
of increasing the action of the apparatus, as then it 
is possible to revolve the same at a slower speed, in 
that way giving a longer exposure to the radiations. 
At the same time the vessel is better protected. A 
combination of four of these would undoubtedly 
improve the effects considerably, as the speed may 
then be cut down still lower. A plurality of ther- 
mopiles suitably arranged would not require to be 
revolved. 

The indicating apparatus, i.e., the galvanometer, 
should preferably be mounted so as to be free from 
vibration and in a similar manner to that employed 
with the compass, to make it independent of the 
ship’s motions. 

Now a few remarks touching upon the radio- 
phone. 

Berzelius in 1817 disoovered selenium; Knox in 
1837 found that it was an electrical conductor; 
May discovered that its conductivity is much influ- 
enoed by light. In their experiments most physi- 
cists used the galvanometer, while Bell used the 
telephone. Bell and Taintor subsequently con- 
stracted the photophone, its receiver consisting of 
metal disks insulated from each other and oovered 
with selenium. A ray of light—refleoted from a 
mirror diaphragm against which is spoken—after 
passing through suitable concentrating lenses is re- 
flected to a distant parabolic concave mirror and 
thence upon a selenium cell, whioh is in circuit with 
a telephone receiver and battery. Sound was in 
this manner transmitted over a beam of light. 
Later experiments showed that sound can be trans- 
mitted more efficiently by non-luminous beat rays. 
Meroadier then constructed the radiophone. In this 
instrument soot or lampblack is made use of, form- 
ing a bridge between the two electrodes which are 
in cirouié with battery and telephone. For some 
experiments Graham Bell used a bottle or test tube, 
covered or filled with soot. Throwing the focused 
light on these would produce a sound if the rays be 
of an intermittent nature. 

It is a faot, then, that heat rays will affeot the 
conductivity of such radiophonic apparatus, 
Whether their application to the above end could be 
accomplished seems at this moment difficult to an- 
swer. If their sensitiveness can be brought up to 
that of the thermopile, and if no serious mechanical 
difficulties be met with in maintaining the soot in 
the proper place, then it would become a simple 
matter to apply such radiophonio apparatus for the 
purpose stated. 

My first conception of applying these means dates 
back to July 7, 1898. I will not commit myself in 
stating that such methods as outlined above are abso- 
lutely feasible under all conditions, nevertheless 
they appear worthy of a careful perusal, study and 
experiment. Certainly a large number of factors 
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must be dealt with in auy attempt to solve this 
problem, so fascinating, interesting, and, what is 
more, of such vital importance. 

The effects of winds, whether warm or oold, moist 
or dry, blowing toward or away fiom us and af 
different intensities; the effects of the Gulf Stream, 
the absorption of radiations due to the above, rain, 
snow or fog—all these may require investigation. 

On account of the extreme sensitiveness of the 
thermopile and the galvanometer, I am led to be- 
lieve that the attainment of the end in view is a pos- 
sibility. 

The need certainly does exist, nor will anyone dis- 
prove this statement. 

Having means at hand by the employment of 
which collisions may be avoided, life and property 
b> eaved— perhaps your own, dear reader—why 
then, I ask, ''is there any excuse for collisions at 
sea?“ 

Seeing all the possibilities, I most heartily advance 
these rather incomplete ideas and hope that the press 
here as well as abroad will contribute its share in 
discussing this subject. I aleo express the hope that 
all tbose interested will not withhold their opinion, 
and further, that influential parties will lend their 
aid to bring about a solution of this problem. 


POWER DISTRIBUTION IN FACTORIES * 


Although considerable progress has already been 
made in the introduction of electrical distribution 
of power in factories, the field is such a large one 
that what has already been done is really but a drop 
in the ocean to what still remains. One of the great- 
est difficulties in the way of the general int rod uot‘ on 
of electrical power distribution is the want of actual 
figures, showing the saving effected in factories in 
which electrical methods have been adopted, as 
naturally the power user wants to see well authen- 
ticated figures and not merely probable estimates of 
the return he will get for the capital to be expended 
on an electrical plant. This difficulty is in great 
measure due to the impossibility of obtaining from 
tlie user of power an acourate statement of the aver- 
age brake horse-power actually supplied to the 
driving shafts of the machines, or of the pounds of 
fuel used per brake horse-power-hour. One can 
learn that there are a certain number of engines in 
use, each rated at 80 many horse-power, but in many 
cases no information can be obtained as to the num- 
ber of borse-power hours indicated per month or 
year, nor as to the percentages of the power which 
are actually applied to the shafta of the machinee, or 
are wasted in engine friction or transmission. On 
the other hand, although the total bill for fuel and 
wages of stokers and engine tenders may be given, a 
considerable portion of this is chargeable in many 
factories to heating or purposes other than the pro- 
duotion of power. 

In a paper read before the Institution of Engineers 
and Sbipbuilders in Sootland, Mr. H. A Mavor has 
given in tabulated form the replies received from a 
number of manufacturers to inquiries addressed to 
them by him; and these tables, though interesting 
as showing the cost per indicated borse-power per 
hour for fuel, stores and wages, illustrate very well 
the difficulties named above; as in the majority of 
cases the information is incomplete owing to no 
fivures being given for the percentage loss in trans- 
mission, or to the fact that the proportion of the cost 
of steam raising which is chargeable to power cannot 
be determined. The replies received bave been 
divided by Mr. Mavor into two groups, one for 
weaving, spinning, thread, tweed, corn and flour 
mills and engineering works, in which power is de- 
rived from one or two main engines, and the other 
for paper mills, ohemical, sugar refining and engi- 

neering works, in which power is derived from a 
number of small engines erected in various parta of 


*From the Electrical Reriew, London. 
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the works. From a third table, summarizing the re- 
sulta of the inquiry, we find that for the first group 
the average coal consumption per indicated horse- 
power-hour is 2.1 lbs., the average price paid 
for coal is 5s. 5d. per ton, and the average cost per 
indicated horse-power-hour for fuel is .091d., for 
oil and petty stores. OI id., and for labor .028d., 
making atotal of .13d. The corresponding figures 
for the second group are as follows: The average 
coal consumption is 5,3 lbs., the average price paid 
for coal is 6s. 4d. per ton, and the average cost per 
indicated horee-power-hour for fuel is 18d., for oil 
and petty stores, .0ld., and for labor .034d., making 
& total of .224d. Judging from these average fig- 
ures the difference between the two groups is not so 
marked as we should have expected; but this smal] 
difference is due in part to the fact that the aver- 
ages bave been caloulated from the total horse- 
power-hours and the total costs of all the factories 
added together, and as the larger users of power have 
obtained better results than the smaller users the 
average figures are proportionately better. If, in- 
stead of using thie method, we take the coal con- 
sumption of each factory, add them together, and 

then get the average by dividing by the number of 
factories, we arrive at 10.5 lbs. instead of 5.3 lbs., 

and we may also note that the heaviest coal oon- 

sumptions are in engineering works, the actual rec- 

ord figure quoted being for an engineering establish- 
ment where the coal consumption amounts to 27.85 
lbs. per indicated horse-power-hour, and the cost for 
fuel, oil and labor to just over five-eighths of a penny. 

As a further example of the wastefulness of small 
engines, and of the way in which power users some- 
times allow engines to consume steam long after 
they ought to have been put on the sorap heap, a 
series of indicator diagrams are repriuted, and the 
steam consumptions as caloulated from them are 
given as ranging from 53 to 180 lhe. per indicated 
horse-power-bour, with the additional information 

that these small engines, whioh have been in use for 
about twenty years, are ina factory where the main 
engines are working with a steam consumption of 14 
lbs. 

To supplement the information given in the tables 
referred to above, Mr. Mavor gives partioulars of the 
economical results obtai ned at a foundry in Glasgow, 
where 19 small engines were replaced by a gas engine 
of 120 horse-power, driving a set of hydraulic 
pumps anda dynamo. The hydraulio gear works 
lifte, oranes and testing apparatus, whilst the dyna- 
mo supplies current to seven motors of various pow- 
ers for driving cranes and machine touls, and also for 
lighting & portion of the works formerly lighted by 
gas and oil lamps. A comparison was made between 
months, one before and one after the change, in. 
which the output of manufactured product and the 
work done were the same, aud the books show that 
in the earlier period 566 tons of dross, costing £127, 
were consumed, whilst in the second period 227 tons 
ol dross and 26 tons of anthracite, costing together 


£67, were consumed. The net result of the ohange 
was therefore acash saving of £60 per month in 
cost of fuel, whilst the total saving in working ex- 
penses was estimated at from £80 to £100 per month. 

Mr. Mavor concludes his paper by some advioe as 
to the best way to effect a change from the old style 
to the new, eo as to show a good return for the onpi- 
tal expenditure from the start. He considers that 
it is a bad plan to use an old engine to drive a dyna- 
mo, or to put down a new engine to take steam from 
au old low-pressure boiler, and advises that a separ- 
ate installation of boilers, eogines, and dynamos of 
efficient type should be erected sufficient in the first 
instance to allow of all the notoriously wasteful 
isolated engines being replaced by electric motors, 
whilst leaving untouched any old engines which are 
working with fair economy, and especially those 
which are driving groups of machines through shaft- 
ing. When all the isolated engines have been re- 
placed, and the economy effected by the change is 
known, the question of how far it will pay to do 
away with main engines and shaft transmissions 
aud replace them by electrical transmission, can 
then be safely answered and the change gradually 
made. | 


WHATIS THE HEATING SURFACE OF A 
STEAM BOILER ?* 


BY CHARLES WHITING BAKER, 
New York City. 

It is a fact which is now generally understood by 
engineers and all who have to do with steam power 
plants that the power of any boiler, or more acou- 
rately the amount of steam which it oan furnish in 
agiven time, depends first of all upon its area of 
heating surface. Of course the amount of steam 
which a square foot of heating surface will produce 
varies between very wide limite, and is affected by 
a multitude of conditions. It is also true that heat- 
ing surface is no more essential than the means for 
supplying heat—that is to say, a furnace of sufficient 
size and grate surface to burn the fuel, aud draft 
sufficient to supply the furnace with the necessary 
air. The furnace and the chimney, however, are 
not necessarily parte of the boiler at all; their funo- 
tion is merely to supply the heat, and the function 
of the boiler proper is to transfer as much as possible 
of thi1 heat to the water whioh it contains. Both 
the amount of heat which it can transfer in a given 
time and the proportion of the total heat generated 
which can be transferred vary with the area of the 
heating surface exposed. In other words, both the 
capacity and the economy of a steam boiler depend 
directly upon its area of heating surface. 

Evidently, then, the area of the heating surface of 
a boiler ought to be determined with a fair degree 
of accuracy. The designer of the boiler must know 
it, if, with any degree of precision, he is to adapt the 
boiler to the work which it has to do. The seller of 
b»oilers must know it, if he is to be sure of fulfilling 
his guarantees of capacity or economy; and the pur- 
chaser of boilers should know it in order to deter- 
mine what he is getting for his money. Asa matter 
of fact, a very large proportion of the boilers bought 
and sold are actually bought and sold by their heat- 
ing surface. The prices asked for and quoted may 
be tbe price per horse-power, but the horse-power is 
determined directly from the heating surface, the 
number of square feet allowed to a horse-power vary- 
ing from 5 to 14, according to the type of the boiler. 
Again, in comparing the work done by different 
boilers, the relative heating surface is always taken 
into consideration. 

We need go no farther for proof that acourate de- 
termination of boiler heating surface is a desirable 
thing. But we have now to notice the remarkable 
fact that in computing boiler heating surface, an 
error of from 7 to 17 per cent. is made by a large 
proportion of steam engineers and boiler manufao- 
turers. The error to which we refer consists in tak- 
ing the surface in contact with the water, instead of 
tbat exposed to the fire or hot gases, as the heating 
surface. If the heating surfaoe is flat, of course the 
areas are the same; but boiler heating surface is in 
most cases made up of tubes, and the difference be- 
tween the interior and exterior surface of a boiler 
tube is as much as 17 per cent. of the interior surface 
in the case of a 1-inch tube and is about 7 per cent. 
in a 4-inch tube. 

The error arises in the first place from a failure to 
appreciate the fact that the heating surface exposed 
to the fire is the actual heating surface of the boiler, 
ov whioh its capacity depends. A olear understand- 
ing of this fact is so important, and it has been and 
is so generally mistaken by engineers and writers of 
engineering works, that the writer ventures to sub- 
mit a discussion of the elementary prinoiples on 
which this assertion is based. 

Suppose we have an iron plate 1 inch thick, on 
one side of which is flowing a ourrent of hot gas at a 
temperature of, let us say, 1,000 degrees, and on the 
other side is a body of water in a steam boiler at a 
temperature of 300 degrees (corresponding to a gauge 
pressure of steam of about 52 pounda). 


* Paper presented atthe Niagara Falls meeting (June, 
1898,) of the American Society of Mechanical Engineers. 


Now the heat in passing from the hot gas on the 
side of the plate tothe water on the other meets 
with three different resistances as follows : 

(1) Resistance in passing from the gas to the sur- 
face of the plate. 

i (2) Resistance due to the passage through the 
ate. 
j (3) Resistance due to the passage from the other 
surface of the plate to the water. 

That one of these resistances which is accurately 
known is (2), the resistance in the passage through 
the plate. The heat conduotivity of metals has been 
oarefully determined by experiment in physical 
laboratories, so that if we know the actual tempera- 
tures of the two surfaces of a plate and its thickness, 
we can at once determine how much heat is passing 
through a unit area in a given time. On the other 
hand, if we know how much heat is passing through 
the plate, we oan determine what is the difference 
of temperature of its two surfaces. Let us solve an 
example of the latter sort: Suppose the plate is 
transmitting heat enough to evaporate 3 pounds of 
water per hour from and at 212 degrees per square 
foot of its area, or about the average rate that the 
beating surface transmits heat in an ordinary sta- 
tionary boiler. Since 965.7 heat units are required 
30 transform a pound of water at 212 degrees into 
steam at the same temperature, the plate will trans- 
mit 3 X 965.7 = 2897.1 heat units per square foot 
per hour, or for convenience let us say 2, 900 heat 
units. i 

Now experiments on the conductivity of metals 
have shown that an iron plate 1 foot square and 1 
inch thick whose opposite surfaces are kept at a uni- 
form difference in temperature of 1 deyree Fahr. 
will transmit in an hour 473 British thermal units.“ 

Henoe to transmit 2,900 British thermal units per 
hour, the difference in temperature of the two sides 
of the plate will be 2,900 — 473 = 6.13 degrees. 

I doubt not it will surprise many to learn that so 
small a difference of temperature between the two 
surfaces of an iron plate is sufficient to cause so large 
an amount of heat to flow through it; but the co- 
efficient for the heat conduotivity of iron on which 
it is based is the result of many experiments by the 
most eminent physicists, and is accepted as correct 
by the best soientiflo authorities, and there is no 
reason to doubt its acouracy.t 

In studying our present problem, however, the 
exact accuracy of the ooefficient is a matter of no 
particular importance. We just found that boiler 
heating surface J inch thick, when transmitting 
2,900 heat units per hour, will bave a difference of 
temperature on its two sides of 6.13 degrees Fahr. 
But we never have heating surface of such thickness 
in steam boilers. The shell heating surface in in- 
ternally fired boilers is seldom over #-inoh thick. 
Furnaces and fire boxes are made of {-inch to }-inch 
plates, while tube heating surface is from ,', to 
Winch thick. We see then that the actual difference 
of temperature between the two surfaces of a boiler 
tube transmitting heat at the rate already named 
will be from 4 to 1 of 6.13 degrees, or in round 
numbers from ł degree to less than 1 degree Fahr. As 
the eminent physicist Lord Kelvin has said, for all 
practical purposes we may consider that the heating 
surfaces of steam boilers cond uct heat as if they were 
no thicker than paper, or as if the metal were of 
infinite conductivity. It will be seen also that an 
error of 50 per cent., or even of several hundred per 
cent., in determining the coefficient of conductivity 
of iron, even if such an error were probable, would 
make no practical difference in this conclusion. 

There are many facts of practical importance to 
be drawn from this. For example, in its light we 
oan readily see how little reason there is to expect 
any greater economy in locomotive boilers with brass 


* See Ganot’s " Physics,” 13th ed., page 378. 

t Many engineering text-books and pocket.books still 
quote Rankine’s formula and Peclet's coefficients for heat 
conductivity; but the latter have been found by the 
more careful research of modern physicists to have been 
largely in error. 
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or copper tubes and fire-boxes than in those of steel. 
Yet we still hear the superior conduotivity of copper 
urged as a reason why English rail ways stick to the 
use of copper fire-boxes. 


We know now that the two surfaces of the plate, 
previously referred to (if we conceive its thickness 
reduced to that of an ordinary boiler tube), will 
have only a trifling difference of temperature. Next 
let us discuss the relative heat-absorbing powers of 
the water on the one side of the plate and the hot 
gases on the other. It is to be kept olearly in mind 
that the temperatures of the two sides of the plate 
which we have just considered are the temperatures 
of the skin of the plate itself, which is quite a differ- 
ent matter from the temperature of the air or the 
water in contaot with the plate. 

If this is clearly understood, it will be easy to 
understand that the actual temperature of the plate 
itself depends on the relative heat-transmitting 
power of the fluids on its two sides. If these fluids 
were the same onthe two sides, and were at the 
same temperature and under the same conditions as 
respecta mobility, then the plate temperature would 
be a mean of the temperatures of the fluids on its 
two sides. But since water is many times as efficient 
as air or furnace gases in absorbing heat, the plate 
temperature will be nearly the same as that of the 
water and far below the temperature of the hot 
gases. 

This is a fact which is a matter of common knowl- 
elge, and yet it has been overlooked by many en- 
gineers and by engineering writers; and because it 
has been overlooked is one main reason why engi- 
neers have not always insisted on the fire side of 
tubes being considered the beating surface of steam 
boilers. 

Let us review some of the facts which show the 
relative heat-absorbing power of the water and gases. 
Take an iron rod and heat it to redness, then let it 
be held still with only the air in contact with it, 
and see how long a time elapses before it is cool 
enough to be touched. Heat the rod to redness again 
and then plunge it in water and again note the time 
before itcan be touched. We have then a very 
rough approximation of the relative heat-absorbing 
powers of air and water. 

Again, experiments have been conducted to de- 
termine the temperature to which a metal plate 
could be heated when one side was in contact with 
water. The temperature was determined by insert- 
ing in it plugs of various fusible alloys, and the fire 
side of the plate was then subjected to the most in- 
tense heat that a powerful blow-pipe could produce. 
So long as the water side of the plate was olean, it 
was impossible to melt the fusible plugs.* 

The most striking illustration, however, which 
the writer has ever seen of the large heat-absorbing 
power of water, as compared with air, was an ex- 
periment conducted by him for another purpose 
some years ago. A vessel having a single vertical 
tube of about 2 inches diameter was filled with cold 
water (45 degrees to 50 degrees Fahr.); the hot gases 
from a large oil lamp ora Punsen burner at a tem- 
perature of some 1,000 degrees or more were then 
passed up through the tube. The surface of the tube 
exposed to the hot gases was-kept so cold by water 
on the other side that drops of dew were condensed 
upon it from the hot gases, and the interior of the 
tube became actually coated with dew, which re- 
mained until the water was warmed to about 60 de- 
grees. J advise anyone who may not be convinced 
as to the enormous heat-absorbing power of water as 
oom pared with gases to try this simple experiment. 


* It may be well to point out that this method of deter. 
mining the maximum temperature r ached by the plate is 
subject to more or lesa error on account of the obstruction 
to the passage of heat from the plug tothe metal of the 
plate (the plug being merely embedded in the surface of 
the plate and not passing entirely through it). Any joint 
between two metal surfaces interferes with heat conduc. 
tivity just as it does with electrical conductivity. The 
amount of interference depends upon how intimate the 


contact is between the metals, the amount of oxides (if | 


any) between them, etc. 


It is very easy to understand why water should 
have so much greater heat-absorbing power tban air. 
The specific heats of water and air are as 1 to 0.23 
for equal weights; but since air at ordinary temper- 
atures weighs only ,}, as much as an equal volume 
of water, if we consider a thin film of air in coutact 
with a hot surface and a film of water of equal thick- 
ness and area in contact with a similar hot surface, 
the water would absorh 3,530 times as much hest as 
the air if the temperatures of each were raised an 
equal amount, Again, the relative heat conduotivi- 
ties of water and of air, according to Lord Kelvin, 
are as 40 to 1. On tbe other hand, in the tranemis- 
sion of heat from a surface to a fluid, the mobility 
among the particles of the fluid, whereby fresh por- 
tions of it are constantly brought in contact with 
the surface, is a matter of great importance, and in 
this respect air, of course, has a considerable advan- 
tage. 

The writer bas been unable to find any trustworthy 
figures for the relative heat-absorbing power of air 
and water; and the practical importance of their 
accurate determination would be trifling, for we 
know in a general way and from the examples al- 
ready cited that water absorbs heat very many times 
more rapidly than air, so many times that in the 
case of a thin plate, such as a boiler tube, transmit- 
ting heat from furnace gases on the oneside to water 
on the other, we can be quite certain that the tem- 
perature of the metal plate is at most only a few 
degrees warmer than the water in contact with it. 

In other words, in any steam boiler with -clean 
heating surfaces we can assume the temperature of 
tbe fire side of the beating surface to be practically 
the same as that of the water inthe boiler. Perhaps 
it may be 1 degree more; perhaps it may in some 
cases be 20 degrees, or possibly 30 degrees more. 
The difference is of no practical importance, since in 
the few cases where so large a difference as 20 degrees 
or 30 degrees may possibly exist, the temperature of 
the fire to which the surface is exposed is greater by 
probably 2,000 degrees or more than the temperature 
of the plate. 

If, now, it is clear that the fire side of the boiler 
tube or flue is at practically the same temperature 
as that of the water in the boiler, the reader will 
have little difficulty in comprehending that this sur- 
face, and not the surface on the water side, is the 
real heating surface of the boiler, which measures its 
capacity of making steam. 

The great resistance to the flow of heat in any 
steam boiler is in getting the heat from the hot gases 
into the surface exposed to them. Compared with 
this, the resistance to the passage through the plate 
and the resistance to the passage from the plate into 
the water are mere trifles. If we increase the surface 
exposed to the hot gases, we shall inorease the 
capacity of the boiler to absorb heat; but if we Jeave 
this surface the same and inorease the surface ex- 
posed to the water, the amount of heat transmitted 
in a given time will be practically the same. 

The case can be made still more clear perbaps by 
an analogy to the flow of water through pipes. If 
we have a length of 1-inoh pipe connected to two 
lengths of 12-inch pipe, and allow water to flow 
through them under a head, it is clear that the flow 
will be determined by the resistance of the 1-inch 
pipe. If we enlarge that, we shall enlarge the flow; 
but if we leave that alone and enlarge either or both 
the 12-inch pipes, the flow will be practically un- 
changed. 

The area of the fire side of the tube is what de- 
termines the heat absorbing power and the steam- 
making capacity of the boiler. If we can cause this 
to take up more heat in any way, we shall increase 
the power of the boiler. The Serve tube, with its 
ribs extending into the hot gases, inoreases the in- 
terior surface of the tube, and thus its capacity for 
absorbing heat. If, however, instead of putting ribs 
on the fire side of the tube, we put them on the 
water side, we increase the surface exposed to the 


water, but we make no increase of any practical 
importance in the amount of heat transmitted. In 
a similar way, the curved form of tbe tube, which 
causes the surface exposed to the water to be greater 
thau that exposed to the fire (in fire-tube boilers), 
effects no increase in the amount of heat transmitted. 
The real heating surface, which determines the 
amount of heat transmitted, is the surface exposed 
to the fire, 

In the preceding discussion it has been supposed 
that the heating surfaces were olean on both sides. 
As a matter of fact, heating surface is almost invari- 
ably more or less coated with soot or ash on the fire 
side and with scale on the water side. If the pre- 
ceding discussion bas been carefully followed, it will 
be clear tbat the transfer of heat will be much more 
interfered with by the deposits on the fire side than 
by deposits on the water side. To use again the 
analogy of the water pipes, a half-closed valve in the 
l-inch pipe would have far more effect than a half- 
closed valve in the 12-inch pipe. It is no part of 
the purpose of this paper to excuse lack of care in 
keeping boilers free from soale; but it is nevertheless 
quite certain that a thin scale on boiler tubes does 
not interfere in any noticeable degree with the 
capacity or economy of a boiler, while the coating of 
the fire side of the tubes with a flocculent deposit of 
soot does certainly interfere in a marked degree with 
a boiler’s steam-making capacity. Of course, a 
thick scale on the water side of tubes or other heat- 
ing surface, or any other material which acts as a 
non-conductor, may considerably obstruot the flow 
of heat, If it does this, the temperature of the heat- 
ing surface itself will at once be raised, and may 
reasb a point, as happens sometimes with the shells 
of externally fired boilers and with the furnaces of 
marine boilers, where the metal may be so heated 
as to bulge or buckle. 

It may be worth while in this connection to ad- 
minister à punoture to that hoary fraud which has 
been repeated in technical literature and trade cata- 
logues ‘‘ad nauseam.’ I refer to a table purport- 
ing to give the loss of economy in percents for each 
one-sixteenth-inch of scale upon the heating surface 
of a boiler. In view of the fact that there are many 
varieties of boiler scale, varying widely in porosity 
and heat conductivity, and remembering that the 
thickness of scale in different parts of a boiler is 
never uniform, it hardly needs the discussion above 
to show the utter absurdity of this ancient '' fake." 

Another deduction of practical importanoe from 
the fact just set down, is that so far as the trans- 
mission of heat after the boiler is making steam is 
concerned, the circulation of the water in boilers is 
of a good deal less consequence than has been some- 
times claimed. I do not mean by this that it is not 
worth while to make proper provision for circulation. 
There are possibly some parts of boilers worked with 
forced draft, such as the tube-plates of marine boilers, 
where it is so difficult for the steam bubbles to get 
away fast enough that we have a mass of foam in- 
stead of water in contact with the plate. Under 
such conditions, of course, the plate is bound to be 
heated; but I know of no evidence that tbis is any 
other than a rare occurrenoe, even in boilers which 
are pushed most severely. If anyone is inolined 
to stick to the old hobby that oiroulation is 
of great importance to economy, I advise him to 
consider the conditions in the narrow water space 
(about 3} inohes wide) around a locomotive fire box, 
where the steam rusbing up is directly opposed by 
the water going down. Let it be understood that I 
am referring to oiroulation only as affecting the 
transfer of heat and the consequent economy and 
capacity of the boiler. Good circulation is desirable 
to prevent unequal heating of the boiler, and conse- 

quent straining, and it may be of service in prevent- 
ing deposits of scale and mud in places where they 
are least desirable; but that it bas any appreciable 
effects on economy and capacity is not proved, and 
probably cannot be. 
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It has been demonstrated above that the surface 
exposed to the fire is the real heating surface of a 
steam boiler. Is there any good reason why this 
should. not be generally adopted by engineers as the 
correct, and the only oorrect, method of computing 
heating surface ? 

The following are some reasons, good or bad, 
which are likely to be urged against this : 

1. The makers of fire-tube boilers will olaim that 
this gives the water-tube boiler makers an advan- 
tage. With the same number of tubes in a boiler, 
of the same length, the water-tube boilers oan show 
7 to 11 per cent. greater heating surface. This is of 
course true; but is it not an advantage to which the 
water-tube boilers are fairly entitled? It must be 
remembered that nowhere in this discussion has it 
been claimed tbat there was any fixed heat trans- 
mitting value for heating surface. On the contrary, 
it is entirely certain that a square foot of heating 
surface in one type of boiler may have double the 
heat transmitting power of au equal area in another. 
Again, the relative facility with which heating sur- 
face can be oleaned of soot and ash counts for a vast 
deal, more than most steam users are acoustomed to 
think. It certainly seems that the makers of fire- 
tube boilers have enough valid arguments to offer 
for their product without demanding the privilege 
of overstating their heating surface by 7 to 11 per 
cent. 

2. Another argument offered for the use of tbe 
exterior surface as the heating surface is that this 
makes a given boiler show a larger heating surface 
than if the interior were taken. However much the 
argument may appeal to boiler manufacturers—and 
I hardly think they will take it very serionsly—it 
deserves no weight with engineers. A foot rule is 
no longer for oalting it 13 inches. 

3. It is urged that practice is and has in the past 
been fairly uniform in accepting exterior area as the 
heating surface, and it is best to stick to a uniform 
practice, even if it be in error, than to change. If 
the practice were actually uniform, there might be 
reason in this argument; but while the majority of 
engineers probably use the exterior surface of tubes 
in computing heating surface, there is a very re- 
spectable minority which insists on the correct 
method of computation, and this minority shows no 
signs of decreasing. 

4, Asthe outside diameter of the tube is even 
inches and the thiokness of tubes varies, it is easier 
to compute the exterior heating surface than the 
interior. Probably this is one of the principal 
reasons why the outside surface has so frequently 
been taken; but in these days of tables and pocket- 
books and aids to computations, so trifling a matter 
as computing the interior area of a tube ought not 
to be an exouse for perpetuating an error, As a 
matter of fact, it will generally be less labor to do 
this than it is to figure the cost of the tubes with the 
numerous series of discounts which are frequently 
found on bard ware bills in these days. 

It appears to the writer that none of the arguments 
whiob have been oited in favor of computing the 
exterior surface of tubes as their heating surface are 
sound enough to justify engineers in perpetuating 
&his error. If, however, for the sake of uniformity 
or ease of calculation, it should be thought best to 
use the exterior surface of tubes in computing heat- 
ing surface, the fact that this is not the real heating 
surface ought to be kept olearly in mind. Misoon- 
ception and wrong ideas on this point bave been 
responsible for not a few mistakes and absurdities 
in the design of steam boilers. 


The General Electric Company owed on July 
1, 1898, $1,488,200 acoumulated dividends on its pre- 
ferred stock. These dividends have not been paid 
sinoe July, 1893. The rate of interest is 7 per 
eent.per annum. Neither have any dividends been 
paid en its common stock since August, 1893. 


ALUMINUM MANUFACTURE, WITH DE- 
SCRIPTION OF THE ROLLING-MILLS 
AND FOUNDRY AT MILTON, STAF- 
FORDSHIRE.* 


BY E. RISTORI. 


On the occasion of the meeting of the Institution 
of Mechanical Engineers at Belfast in July, 1896, 
Mr. James Sutherland, the manager of the factory 
at Larne, read a paper which fully described the 
methud adopted for the preparation of pure alumina 
(oxide of aluminum) from bauxite. Members who 
then visited the factory will be interested to learn 
that the British Aluminium Company bave already 
been compelled to enlarge the works to nearly 
double the capacity, and that great improvements 
have since been introduced into the process of manu- 
facture. The finished product is a very finely di- 
vided powder, and in order to ship it safely to Foy- 
ere, it has been found advisable to pack the alumina 
in hermetically-sealed steel drums. On arrival in 
Scotland, the oxide is reduced by the Héroult pro- 
cess, and the metal is run out of the electrolytic 
baths into ingot molds. In this form the aluminum 
is quite pure enough for certain purposes, such as 
foundry work and steel making; and muoh of it is 
therefore sold witbout further treatment. But as 
small quantities of the cryolite—a double fluoride 
of aluminum and sodium containing 13 per cent. of 
aluminum— which is used as a solvent during the 
eleotrolysie, occasionally become mixed with the 
metal as it comes out of the furnace, the aluminum 
at this stage is scarcely suitable for the production 
of tubes, rods, eto. The original orade ingots are, 
therefore, sent to Milton, in Staffordshire, where 
they are remelted and refined until the metal attains 
a purity of 99.6 per cent. 

Milton Works.—The site of the Milton Works, 
which the members will have an opportunity of vis- 
iting, is well seleoted in the middle of au industrial 
district ; it is connected with the North Stafford- 
shire Railway by a siding, and has a frontage on the 
Trent and Mersey Canal. The works were the first 
erected in the United Kingdom for the production 
of aluminum by electrical agenoy. They were 
erected by the Cowles Syndicate for the purpose of 
turning out aluminum and aluminum bronze by the 
well-known ‘‘ Cowles’’ process; but before the 
British Alaminium Company took them over they had 
already stopped making aluminum, having been 
previously driven out of. the field by the com- 
petition of the electrolytio methods, which were 
greatly assisted by the employment of oheap water 
power. It was found useful, however, to convert 
this factory into a rolling-mill and foundry, with 
the idea not only of refining the Foyers ingots, but 
also of working them up into sheets, rods, and 
large or small castings, more convenient for the dif- 
ferent trades tbat use aluminum. A portion of 
these works which was not required for the above 
purpose was sublet to the Epstein Eleotrio Acoumu- 
lator Company, wbo have been making and charg- 
ing their acoumulators here for the last three years. 
This portion inoludes two tubular boilers and one 
engine of 650 IHP. « 

Casting-Shop.—The casting-shop, erected in 1895, 
ia situated olose to the rolling-mills, and contains a 
series of 11 furnaces for 500 lb. puts, connected by a 
large flue to the main chimney, 125 ft. high, whioh 
gives a good draught for melting large quantities of 
bronze in a short time, This shop can deal with 
about 40 tons of aluminum per day in the shape of 
ordinary commercial notobed bar, half-round stick 
for steelmakera, slabs for rolling, tube billets for 
drawing, wire billets, both round and shaped, for 
various purposes. When casting the metal it is 
sometimes necessary to add a little oryolite or some 
similar flux for assisting in the liberation of the im- 
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purities, which then rise to the surface as scum. 
These refining furnaces are fired with soft coke, be- 
cause aluminum does not require such a high tem- 
perature as is necessary for bronze. The ecum taken 
from the top of the pots is again remelted very 
s)owly, in order to recover all the aluminum ; it 
then form3 a whitish powder, containing practically 
nothing but the cryolite and some carbon, and be- 
ing quite suitable for use in the Héroult reducing 
cell is sent back to Foyers for further employment. 
An overhead traveling crane is used for lifting the 
ingot molds and pots. Experiments have been 
made in casting slabs and billeta with a side runner, 
which seems to offer certain advantages. 
Foundry.—The principal building, whioh was 
originally intended by the Cowles Syndicate to be 
an engine and dynamo house with outside boilers, 
is 200 ft. long by 65 ft. wide and 20 ft. high under 
the principals. A portion of this is now used as a 
foundry, and contains two large core ovens, each 16 
ft. by 23 ft., having a door 14 ft. by 10 ft. high, 


fired with coke fires under the floor ; a cupola ; two 


series of orucible furnaces to hold 500 Ib. pots ; and 
two trevel:ny oranes, sufficient to handle weights 
up to 15 tons, which so far bave been sufficient for 
all the foundry work up to bronze castings of five 
tons weight and aluminum castings of two tons. A 
considerable extension of the plant is contemplated. 
In making bronze castings the metal is not poured 
straight into the mold in the usual way of casting 
iron, but into a runner box, or for a large casting 
into a number of runner boxes, having holes in the 
bottom corresponding with the gates of the casting. 
Daring the time the metal is being poured into the 
runner box these holes are filled with iron plugs 
until all the metal is in the runner box; the plugs 
are then taken from the holes, so that the metal 
runs into the gates of the casting from the bottom of 
the runner box, aud leaves the scum behind in the 
box or in tbe top of the gates. In making castings 
of aluminum, itis not sufficient to use runners of 
the same size as those usually employed in making 
brass and iron castings, As the shrinkage of alumi- 
num is about three times the shrinkage of ordinary 
gun metal, a considerable amount of trouble is ex- 
perienced if the runners and risers are not large 
enough to allow the casting to continue to be fed 
during its shrinking by the runners or risers con- 
nected with it. - 

Rolling-Shop.—The rolling-shop measures 130 ft. 
by 60 ft., and is covered with a weaving-shed roof 
having a north light. At present it contains two 
pairs of rolls 18 in. diameter by 42 ipn. widtb, one 
pair 18 in. diameter by 48 in. width, one pair 18 in. 
diameter by 20 in. width, one pair 14 in, diameter 
by 20 in. width, one pair 14 ip. diameter by 
30 iu. width, and a new pair of friction rolls 22 in. 
diameter and 60in. wide is in process of erection. 
All are driven by gearing from a horizontal tandem 
compound-condensing engine, put up in 1896. 
This engine runs at 60 revolutions per minute, and 
has oylinders of 21 in. and 40 in, diameter and 40 
io. stroke, and ie capable of driving still more ma- 
ohinery. The steam is supplied by a Lancashire 
boiler 8} ft. diameter and 30 ft. long, placed at the 
side of the house. The driving gear consists of heli- 
cal-tooth wheels, 12 in. wide and from 6 ft. to9 ft. 
diameter, driving the rolls at about 10 revolutions 
per minute. The 14 in. rolls are both fitted with a 
friotion wind by Mesers. Jones, of Birmingham, 
with which stripe as fine as 0.0005 in. have been suo- 
oetsfully rolled to a length of from 69 ft. to 90 ft. 
The rest of the plant required in a rolling-mill is 
also contained in this building. I$ includes a guillo- 
tine shearing machine for } in. plates, 84 ft. wide, a 
orooodile machine for plates up to 1 in. thick, two 
ciroular outters, one for tha manufacture of disk 
blanks 9 in. to 24 in. diameter up to 14 S. W.G., or 
0.085 in. thick, tbe second up to 1 ft. diameter and 4 
tbiok, whiob are sold for stamping purposes, a steams 
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hammer, for closing the grain and for strengthening 

alloys before they are rolled into sheets, is in an ad- 
jacent building. A press is also being prepared for 
punching disks up to 12 in. diameter. Two anneal- 
ing furnaces or muffles are also provided, 5 ft. by 12 
ft. and 73 ft, by 14 ft, These are a most important 
item in the plant for either rolling or hammering 
metal. Slabs 24 in. wide by 1} in. thick are broken 
down hot, after being heated in the muffle. They 
are afterwards again heated when necessary between 
the successive passes to reduce them from 1] in. thick 
to in. Most of the rolling itself is done cold; and 
in some cases, especially when very pure aluminum 
is used, even the breaking down oan be done oold, 
Connected with the rolling-mill is a piokling-shop 
containing tanks 12 ft. by 3 ft. charged with caustio 
soda, water, nitric acid, sulphurio acid, eto.; the 
pickling process is an important step in the rolling 
of aluminum, and hasto be carried out whenever 
a good polish is required on tbe finished sheets, 
while it is also equally adapted when a matt surface 
is desired, 

ytting-Shop, Testing Machine and Laboratory.— 

The fitting-shop is sub-divided into several build- 
ings, and is provided with a quantity of ordinary 
lathes, circular and band saws, a nicking machine, 
shaping machine and a number of small presses for 
cutting blanks out of sheet metal. In another build- 
ing next to the rolling-mill there isa cold saw to 
out metal 20 in, thick, especially used for cutting 
heads off aluminum bronze castings which cannot be 
handled or out up in any other way. If the bronze 
is made hot, it can be forged into any shape. Most 
of it has a tensile breaking strength of-30 to 35 tons 
per square inch, and it is useless trying to handle 
the heads in any other way than by sawing. The 
Milton factory contains also a 30-ton Wioksteed test- 
ing machine, in which the different bronzes and 
light aluminum alloys are constantly being tested, 
There is also a chemioal laboratory in which the 
sample tappings from the furnaces at Foyers are 
analyzed and records preserved, so that the purity of 
any particular delivery can always be ascertained. 
The whole works are lighted electrically from two 
dynamos, and a motor is kept ready for occasional 
assistance in driving the machinery. 

Working of Aluminum.— With certain limitations, 
imposed by the chemical and physical peculiarities 
of the material, aluminum can be worked much like 
the other industrial metals handled at the present 
day. It is best melted in sand or in iron crucibles, 
without the addition of any flux, ata temperature 
not greatly exceeding its melting point, 655 deg. C. 
= 1,210 deg. F. On a larger scale the operation 
can be carried out at a dark-red heat on the bed of 
a reverberatory furnace lined with basic magnesia 
bricks of good quality. In oasting, special precau- 
tions mast be taken to allow for the great shrinkage 
during cooling. The molds should have large 
risers and plenty of venta. They are preferably 
cooled from the bottom upwards to enable the gases 
to escape. Slabs for rolling must be cast in closed 
ingot molds with a perfect machined internal sur- 
face which is coated all over with graphite and 
water; the molds must be very hot, and the cast- 
ings cooled quickly in very cold water to make 
them soft. Aluminum oan be forged hot or cold, 
preferably at a temperature which causes a bard 
wooden stick to smoke when pressed against the 
metal. In comparison with other metals it ranks 
third in order for malleability and sixth for ductility ; 
sheets have been hammered as thin as 1545, in., and 
wire can be drawn down to ;}, in. diameter. No 
lubricant should be used for rolling, and the alu- 
minum requires frequent annealing at a low red 
heat just visible in the dark. In turning, the edge 
of the tool soon becomes blunt unless only small 
outs are taken; the cutting speed should be high, 
and both tool and metal should be lubricated with 
turpentine or petroleum. Filing is best done with 
aingle · out files because oroes-out files rapidly he- 


ELECTRICITY. 


come choked. Spinning is easy on wooden or metal 
forms, the best lubricant being steario acid dissolved 
in turpentine. Aluminum can be stamped or 
pressed, hot or cold, either dry or with soap water, 
for heavy work, and with tallow for small goods. 
Frosting is effected by dipping the articles for a few 
seconds in a hot 10 per cent. solution of caustio soda, 
containing about 24 per cent, of common salt, till 
the surface turns black, then brusbing in cold water 
and dipping in strong nitrio acid till the metal be- 
comes white again, aud finally washing and drying 
in sawdust. This process is desirable before alumi- 
num surfaces can be efficiently painted or enamelled. 
For polishing, a mixture of olive oil and rum is 
used, or emery and tallow, followed by rouge and 
turpentine. Burnishing is done with bloodstone or 
steel dipped in rum and oil, or in a solution of borax 
containing a little ammonia, To engrave aluminum 
the plate must be coated with stearic acid and tur- 
peutine or with rum and oil as before; if this be not 
done the graver slips continually. 

Alloys of Aluminum,—Among binary alloys espe- 
cially it has been found that, as the proportion of 
the two ingredients becomes more and more equal, 
the products lose their valuable qualities, and that 
the industrial alloys may be broadly separated into 
two kinds—namely, light“ alloys containing 90 
to 99 per cent, of aluminum with 10 to 1 per cent., 
or even less, of some otber metal or metals, and 
‘‘ heavy ’’ alloys, containing 1 to 10 per oent. of 
aluminum with 99 to 90 per cent. of the other com- 
ponents. They can, therefore, be regarded either as 
pure aluminum strengthened by the addition of some 
other metal, or as one of the older metals improved 
physically and ohemically by the addition of alumi- 
num. A considerable amount of attention has con- 
sequently been devoted at Milton to the preparation 
of different sorts of alloys, some of which may be 
briefly referred to. 

Light Alloys of Aluminum.—In its purest form 
aluminum is very soft and not of great servioe in 
those arts in which much rigidity and strength are 
required. For this reason a metal containing only 
98.5 to 98.8 per cent. of aluminum, the impurities 
being silica and iron in almost equal proportions, is 
preferred to a metal of 99.6 per cent. purity. One 
casting alloy, having a specifio gravity of 2.9, is 
largely used just now, and is known as No. 6." 
Its composition is etill kept seoret. I¢ has been 
found to produce remarkably clean castings, which 
require very little machining to finish up; it takes a 


. high polish, and so far has given complete satisfac- 


tion. Another alloy is No. 4," which contains 
nothing but aluminum and a small proportion of 
copper; it is not one of the materials generally reo- 
ommended, though it has some good qualities. 
There is a strong suspicion that when aluminum is 
alloyed with copper galvanic action is set up be- 
tween the two, especially when the alloy is exposed 
to salt water; therefore this is not recommended in 
any quantity for outside positions. The two alloys 
partioularly recommended as among the best yet 
made are called Wolframiniam’’ and Roma- 
nium." These are both ternary alloys, and next to 
the aluminum, tungsten is the leading ingredient in 
each. In one of them oopper is present to a small 
extent, in the other nickel, and both have given as- 
tonishing results as regards strength and elongation. 
Samples of rolled sheet or rods made of these alloys 
have shown as much as 20 to 22 tons tensile strength 
per square inch, with 5 to 10 per cent. elongation in 
4 in., which is remarkable when the low speoifio 
gravity of the material is taken into consideration. 
The above are all so-called ‘‘light’’ alloys—that is, 


alloys containing a preponderating percentage of 
aluminum with only a small quantity of another 
metal or metals. 

(To be continued.) 
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CATHODE JETS.* 


BY. C. E. 8. PHILLIPS. 


A Crookes tube in which the pressure bas been so 
far reduced as to make it difficult for a discharge to 
pass, provided also that the negative electrode is 
suitably placed in a bulb of soda glass, often appears 
speckled with a number of vivid green flecks 
when strongly excited by the discharge from an in- 
duction ooil. Sometimes, too, such an appearance 
is noticeable in the case of a higbly- exhausted focus 
tube. 

Considerable uncertainty, howeve1, seems to exist 
as to the origin of these irregular green patches that 
form upon the inner surface of the glass, and while 
to day they are generally thought to be due to an 
emission from the cathode itself, the question does 
not appear to have been very definitely eettled ex- 
perimentally. In order, therefore, to demonstrate 
that the cathode is capable of emitting a radiation 
which can produce these effects, a glass bulb was 
blown and an aluminum disk sealed into it. 

The disk, loosely placed upon a spindle and free 
to rotate, was held in position by two biass nuts ; 
from its edge there projected a fine glass rod to the 
opposite end of which, by means of platinum wire, 
a small piece of thin sheet iron was securely attached. 
Such an arrangement afforded a means of rotating 
the cathode disk by the application of an external 
magnet. 

The anode was placed in the side tube through 
which the bulb was exhausted. With this appa- 
ratus the best conditions for producing the green 
flecks were found to be: (1) a low pressure within 
tie tube—sufficient to ensure an emission of X-rays, 
or, at any rate, a general fluorescence of the glass ; 
(2) sudden stimulation ; (3) partioular spark length, 
and (4) a dry atmosphere. 

It should be pointed out that, in the partioular 
tube used, the cathode disk was somewhat rough- 
ened at its edge. Under favorable oiroumstanoes 
upon stimulating this tube and ebtaining the well- 
known glow of golden-green upou the inner surface 
of the glass, a few vivid patohes soon made their 
appearance; the magnet was then applied, and both 
cathode and patohes moved one with the other. 

Care was taken in this, as in subsequent experi- 
ments, to determine the extent of the direct action 
of the magnet upon the green spots, and in all cases 
that was found to be comparatively negligible. But 
it was further noticed that the patohes would often 
remain luminous after the discharge had ceased to 
pass in the tube, and in some cases, curiously, even 
when the connecting wires were removed from the 
apparatus, and with both electrodes earthed, the 
patches still continued to glow for as long as 10 secs. 
When the magnet was applied as before it was inter- 
esting to observe that such patches moved as they did 
when the discharge was passing—a result indicating 
that even under these conditions, and when no free 
charge resided upon the electrodes, there was still a 
jet of electrified matter issuing from the cathode. 

In the course of this work the writer noticed that 
it was possible to deflect these cathode jeta both 
electrostatically and magnetically, and that the 
direction of such deflection in the latter case, for a 
given pole, corresponded with the deviation observed 
in the green-produoing rays of the cathode stream 
under similar ciroumstanoes. 

The flickering green patohes were also easily ob- 
tained by using an ordinary sewing needle as the 
negative electrode, and when making use of such an 
arrangement, it was seen that occasionally a large 
green patoh—say the size of a three-penny piece— 
could be scattered and broken up intoa number of 
smaller spots by suddenly inoreasing the potential 
differenve between the electrodes. Moreover, when 
an arcing or some such disturbance was caused to 
take place between a jet-emitting cathode and an- 
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other body placed very near to it and also within the 


tube, all patohes immediately disappeared from the 
glass. It was found as well that placing tinfoil upon 
the outside of the glass near to the cathode prevented 
the formation of the jets. May not these facts go 
some way to account for the curious variation in the 
nature of the X-rays referred to by Mr. Porter and 
others, when spark gaps were placed in series with 
the focus tube, or metal caps placed round the out- 
eide of the glass in the neighborhood of the cathode ? 
Such a device would, in view of the above results, 
be expected to influence the tendency which there 
appears to exist for the cathode to give off jets from 
its edge, and indirectly in this way to modify the 
nature of the focused stream from tbat electrode. 
It should be understood, however, that a spark gap 
arranged in series with the tube did not appear to 
materially affect the formation of tbe green spots, 
but sinoe a particular potential difference at the 
electrodes, togetber with suddenness of stimulation, 
are important factors in the matter, it appears rea- 
sonable to conolude that the tendency of the cathode 
to emit the jets would, under such circumstances, 
certainly be affected to some extent, 

At avy rate it is probably importaut to see that 
the concave cathodes of focus tubes bave a fine polisb, 
particularly at their edges, and especially if they 
are to be placed in Highly exhausted bulbs for the 
production of X-rays. 


Electrically Produced Phosphorus. 

The electric furnace has enabled of phosphorus 
being successfully produced in several different 
ways. One method consists in heating a mixture of 
phosphate of lime and coke, the two jagredi- 
ents first being finely powdered. On the mass be- 
coming pasty, the openings of the furnace are sealed, 
except one through which the vapor passes, which 
is then collected and distilled in the usual way. 


CANADIAN NOTES. 


Ten months’ earnings of the Montreal Electrio 
Street Railway amount to $1,179,284.63. For the 
same period Jast year the earnings of the railway 
were about $100,000 less. During the month just 
closed, the figures are unprecedented, over $144,000 
having been collected, giving an increase of about 
$15,000 over the corresponding month last year. 

It is reported that the Ottawa Electrio Railway 
Company is negotiating for the purchase of the Gati- 
neau Valley Railway and will convert that road from 
steam to an eleotrio railroad. The country through 
which this line passes is of the grandest in Canada, 
and it is in the Gatineau Valley that the famous 
fishing grounds are situated. 

Nelson Moore of Guelph, Ont., bas completed a 
model of his overhead electric railway. The hard- 
wood posts from which the cars are suspended, as 
well as the base and the arms, are inoased in steel 
and strongly riveted to prevent vibration. Theiron 
sockets are suspended from the arms of the post and 
into these steel rails are laid. The wheels of the car 
are built after the manner of bicyole wheels, with 
steel spokes and ball bearings, which gives strength 
and lightness and ease of motion. The framework 
of the car will be of strong iron or steel, and the car is 
suspended from the wheels to a distance of three feet 
from the ground. The interior is fitted with back- 
to-back seats w hioh run the entire length through 
the middle and are suepended from tbe top. The 
inventor claims many advantages for his overhead 


road. No grading or ground work has to be done in 
constructing the road; no bridges are reqaired to 
span streams or cross ditches and ravines—a mate: ial 
consideration. ‘Fhen in the wintertime there would 
be no clearing away of snow from the tracks, and 
for the same reason no washouta. Mr. Moore clains 
that less electric power would be required to operate 
the cars in comparison with the present systems, that 
greater speed would be obtained and more effective 
locomotion secured. 


ELECTRICITY. 


[From our London Correspondent. } 
Electricity for the ‘‘ Underground." 

The directors of the much.abused Metropolitan 
Railway Company have now made an official an- 
nouncement regarding their intentions in tbe mat: 
ter of electrical equipment. The want of ventila- 
tion of the underground tunnels has been a trouble 
to the company for many years past, aud negotia- 
tions bave repeatedly been opened with English and 
foreign electrical men and promoters with a view to 
workiovg the lines electrically and thus overcoming 
the ventilation dificalty. These negotiations bave 
failed to come to a satisfactory conclusion until 
within the past month or so. The latest and offivial 
intimation is that the Metropolitan and Metropolitan 
District railway companies (which in places traverse 
the same lines) have agreed for an experimental 
working by electricity of a portion of their line situ- 
ated between High street, Kensington and Earl's 
Court stations. The estimated cost of the experi- 
ments is about $100,000, which will be borne in 
equal proportions by the two railway companies. It 
has been stated that the trials will extend over about 
two yeare, by the end of which period it is expected 
that there will be additional experience of the 
Waterloo & City electrio line, which has just been 
opened, and probably others as well. 


Middlesbrough (Eng.) Electric Trams. 


What is considered by English engineera one of 
the most important, if not the most important piece 
of electric tramway work of the past year or two, has 
just been completed and opened. The line connects 
the tow:s of Middlesbrough, Thornaby and Stock- 
ton. For English work the lines have been very 
rapidly constracted, the entire permanent way of 
fifteen miles of track being completed in less than 
six months. For a distance of six and one-balf miles 
the track is double and for two miles single. The 
tracks are laid on a 3-foot 6-inoh gauge and paved 
with whinstone and granite sets and with scoria 
blooks. ‘The steel rails, in 30 to 36 feet lengths, are 
6-inch girders, 922 lbs. to the lineal yard. The 
rails are longitudinally bonded with double oopper 
bonds (Columbia 0000), and at intervals of 120 feet 
the tracks are also cross-conuected by copper. The 
gradients are not particularly difficult, though at one 
point they are 1 in 18. The overhead wire method 
is employed, center poles being used for certain 
roads within the town of Middlesbrough, while all 
the remainder of the route is fitted on the side pole 
and bracket system. The trolley wires are of 000 
hard drawn oopp?r .364 inch diameter and divided 
by sectional insulation. There are overhead points 
and crossings at the ends of the lines and at the 
branches leading into the main and sub-stations. 
Seotion pillars are placed at each half mile section 
on the road. They are about 4 feet high and are 
placed on tbe curb lines. They are fitted with 
switches, for cutting out a section of the trolley line 
or feeder as may be desired without interfering with 
other parts of the line. The motor oara are mounted 
on four-wheeled bogie trucks of the maximum trao- 
tion type, each truck carrying one G. E. 800 motor, 
a k2 series pzrallel controller being fixed at each 
end of the car. 

The main power station has been erected at Stock - 
ton on-Tees. In the boiler room there are three 
Baboook & Wiloox water tube boilers, each baving a 
heating surface of 3,580 square feet and beivg capa- 
ble of evaporating 12,000 lbs. of water per hour. 
E oh boiler furnace has a Vicars mechanical stoker 
worked by an electric motor. Thereis a 240 tube 
Green economizer used. The engines are three in 
number and are of the Reynolds-Corliss horizontal 
cross-compound condensing type of 400 HP. each. 
These were made by Messrs. Allis & Co. of Milwau- 
kee, They have oylinders 16’’ x 3.“ x 36” stroke. 
Each engine runs at 91 revolutions per minute and 
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is directly coupled toa 300 KW. tbree-phase gener- 
ator. The condensing and pumping plant is ar- 
ranged on the basement floor, and all steam, con- 
denser, suction and other pipes and connections 
being aleo carried below the floor line, a clear space 
is thus obtained round the engines and generators. 
The three alternators are 32 pole, 2,500 volts, giving 
a frequency of 25 cycles at 94 revolutions per min- 
ute. The fields are exoited from the 500 volt bus- 
bars. To supply light when the machinery is at a 
standstill and also to start the dynamos a battery of 
Tador cells bas been provided, consisting of 260 
cells with a discharge rate of 48 to 70 amperes, the 
capacity at the lower dicharge being 240 ampere- 
hours. A booster is connected in series with the 500 
volt bus-bars for discharging these cells. It consists 
of a rotary converter fed from step-down transform- 
ers of special design. Each transformer has the pri- 
mary and secondary separated to give the effeot of a 
considerable reactance, this arrangement giving a 
large range of voltage on the rotary converter to 
provide for the alteration in the charging volts re- 
quired by the cells, The rotary converters consist 
of direct-current generators, to the armature wind- 
ing of which connections are made at suitable points 
toaset of three collector rings on theend of the 
shaft opposite that occupied by the commutator. 
The eame winding serves both for alternating our- 
rent led into the machine and for direct current 
taken out. A 500-volt continuous ourrent direct 
from the rotary converters in the main station feeds 
the overhead conductor for two miles on either side 
of the station, while the Middlesbrough and Lin- 
thorpe sections are fed by a current transmitted at 
2,500 volts from the main station to the sub-station 
at Newport where it is transformed down te 500 volta 
for the line. The feeder cable consists of two con- 
centric cables having tbree conductors of .0775 square 
inches ares. With this small section it is possible to 
transmit 300 KW. with less than 5 per cent. loss. 
The two four-pole rotary converters of 200 Kw. ca- 
paoity running at 750 revolutions per minute, in the 
main power house, feed direot into the portion of 
the lines from that point and three similar machines 
are located at tbe sub station from which distribu- 
tion is made to the remainder of the system. At 
the statiou there is a combination of statio and ro- 
fary transformers for charging the batteries, the 
oharging curren$ being passed through the rotary 
and the voltage raised from 500 to 650 volts for 
charging. As there are no direot-ourrent primary 
generators in the power house, a rotary converter 
was designed to supply the difference between the 
line voltage and the variable voltage required for 
oharging. Combined with this was a statio trans- 
former having a ratio of transformation of 330 volts 
to 80 volts on a non-conductive load. The trans- 
former was derigned with a large amount of leakage 
between the primary and seoondary, tbe leakage be- 
ing adjusted so tbat by changing the phase of the 
armature current by variation of the field current of 
the booster the transformer ratio is varied and con- 
sequently the voltage on the collector rings. Ia 
this way it is possible to vary the voltage on the 
continuous side of the rotary from 40 volts to 150 
volts. The charging ourient is 60 amperes. The 
armature of the rotary is designed to carry 60 am- 
peres continuously. 


The Middlesbrough & Stockton line is owned and 
operated by the Imperial Tramways Company, 
whose managing director and eng'neer, Mr. J. Clif- 
ton Robinson, C. E., M. I. E. E., bas been so actively 
connected with the equipment of other English and 
Irish lines with electrio traction. The installation 
of the electrical plant bas been specially supervised 
by Mr. H. T. Parshall as consulting engineer for the 
contractora. 


Help to fight the Electrical Trust by subscribing 
for ELECTRICITY. 
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LEGAL NOTES. 


A dismissal on the trial of Thomas Taylor's suit 
against the Nassau Eleotrio Railroad Company, 
Brooklyn, N. Y., for damages for his ejectment from 
one of its care, has teen reversed by the Second 
Appellate Division. A car on which Taylor had 
taken passage had become disabled, and it was de- 
tained for repairs. Taylor, unwilling to wait, 
boarded another car, alter he was cautioned by an 
officer of the company that he would be required 10 
pay a new fare. Refusing to do so, he was forced to 
leave it. He had shown that the delay caused by 
the condition of the car he first took resulted ina 
loss of $4, through his failing to keepan engagement 
in New York. Justice Woodwaid, who gave the 
opinion, though bolding that plaintiff could not re- 
cover damages for ejection, said there must bea 
reversal because it was shown he was damaged in 
the sum of 54. The plaintiff," the court said, 
** entered into a contract with the defendant to carry 
bim between two points upon the line of railroad 
operated by the defendant with  1easonable 


speed and in eafety. The fact that one of the cars 
operated by the company met with an acoident did 
not give the plaintiff any new rights. Thedefendant 
had a right to transfer him toanothercar if it thought 
proper to do so, but because of the fact that the de- 
fendant did not elect to do this, the plaintiff gained 
no right to transfer himself. The defendant, hy 
refusing to makes the transfer, took upon itself the 
responsibility for its breach of contract. ‘The plain- 
tiff had notice that he could not retain bis seat in 
the second car of the defendaut upon the original 
payment of his fare, and the company by neglecting 
or refusing to carry him within a reasonable time 
simply became answerable for the damages which he 
sustained by reason of the failure of the defendant 
to carry od? its contract. 


At Saginaw, Mich., on the 25th ult., in the case 
of the city of Saginaw vs. the Union Street Railway 
Company, the Saginaw Consolidated Street Railway 
Company and the Boston Safe Deposit & Trust Com- 
pany, and the Boston Safe Deposit & Trust Com- 
pany vs. the Saginaw Consolidated Street Railway 
Company et al., testimony was taken and a decree 
of foreclosure granted. In the case of tbe Boston 


Safe Deposit & Trust Company, trustee, v8. the Sag- 
inaw Consolidated Street Railway Company aud 
Union Trust Company of Detroit, tbe decision dis- 
misses the injunction and provides that the property 
shall not change hands until all of the indebtedness 
of the companies to the city &ball be paid, aud permits 
the 1unning of cars on ali linea. 


The American Street Railway Association Conven- 


tion. 


The following card addressed to members of this 
Association has been sent to us for publication : 


CHICAGO, Aug. 1, 1898. 
Dear Sir: I desire to remind all our members 
that the next meeting of this Association will he 
held at Mechanics’ Association Hall, Huntington 
avenue, Boston, Mass., September 6, 7. 8 and 9, 
1898. We expect to have the largest Convention 
we have ever held. Papers will be read on live 
subjects. The exhibits will be a prominent feature 
of the meeting. Full particulars in regard to ho- 
tels, railroad rates, eto., were given you in oticular 
of May l. In order to secure reduced fare you must 
get a certificate from the agent when you purchase 
your railroad ticket. Headquarters at Hotel Bruns- 
wick. Hoping to have your company represented, 

I remain yours very truly, 
T. C. PENINGTON, Secretary and Treasurer. 


The American Association for the Advancement of 


Science. 


The annual meeting of the American Association 
for the Advancement of Science will be beld at Bos- 
ton from August 22 to 27. The meeting promises 
to be an important one as a number of well-known 
goientists are expected to be present. The electrical 
department especially will be ably represented, and 
a number of importaat j apers on electrical subjects 
are auLounced in the programme. The headquarteis 
of the council, which will meet on August 20, will 
be the Copley Square Hotel, 


THE NEWS. 


What is Going On in the Eiectrical World. 


LIGHTING PLANTS. 


Boston.— The roof of the new power house of the 
Boston Electric Light Company, in process of construc 
tion in South Boston, collapsed at 5:55 l. . on the 29th 
ult., burying six men under amass of iron, brick and 
timber. Two of them were taken out dead and the 
other four were badly ivjured. Three different theories 
regarding the cause of the accident have gained cre- 
dence. One is that the immense iron crane used for 
hoisting machinery and which is supported on the 
outer wall of the western section and the brick dividing 
wall wasso heavy that its weight weakened the sup- 
vort to the roof. Another theory is that tbe fire brick 
between the girdeis, which was only protected by a 
thin layer of tarred paper and laths, absorbed so much 
water during the rain the three preceding days that the 
weight could not be borne. Still another reason suge 
gested isthat the heat expanded the iron work toan 
nnusual degree, which caused it to give way. The 
Building Commissioner is investigating the matter. 


Cleveland, Tenn.—The Cleveland Water & Electric 
Light Company's plant has been purchased at receiver's 
sale by W. W. Cunnyngham for $36,500. 


Duluth, Minn.—Last week we gave an estimate, 
handed in by City Engineer MeGilvray, of the cost, 
etc., of a 500 are light plant under city operation, 
which amounted to $27,710. Mr. William Burgess, in a 
letter to tbe Herald shows that the city engineer's 
estimate is misleading and the figures altogether too 
low. To maintains municipal electric lighting plant 
of 500 are lamps, distributed to light the city to ad- 
vantage, Mr. Burgess says, '' will cost as follows: One 
superintendent, 81,809; one chief engineer, 1,200 : one 
assistant, 990: two firemen, 1,410: two oilers. 1,449; 
two dynamo tenders, 1,440 ; one repair mau, 900; two 
linemen, 1,800 ; one night foreman, 960; two inspectors, 
1,440 ; niue trimmers, 6,480; maintenance of horse and 
wagon, 300; incidentals. including oil and waste, 1.200; 
coal, 8,400 ; carbons, 4,500; depreciations, 4.500: inter- 
est on 150,000 at 4 per cent., 6,000; maintenance of 
poles, wires and lamps, 2,000; insurance on 60,000 
station, 960 ; liability insurance, 1.000 ; one bookkeeper, 
720; making a total of £48 980. Divide this by 500, the 
number of lamps, and it gives you a net annual cost of 
maintaining a lamp of $97 96. This estimate is based 
on arclamps of 1,200 candle power and a modern up-to- 
date plant. Should old style apparatus be used it 
would increase the cost of maintenance. The locating 
of the plant would also have its effect on cost of oper- 
ation. The writer has placed the cost of building a plant 
of this size at $150,000. which is not suflicient to build 
an economical up-to-date plant." Mr. Burgess adds 
thut he "' has figured on the best economy in operating, 
which is seldom found in municipal lighting.“ 


Ellisville, Miss.—The establishment of an electric 
light plant is in contemplation by the authorities of 
this town. 


Framingham, Mass.—A committee appointed to in- 
vestigate tho electric lighting system has reported 
against the purchase or establishment of a municipal 


plant. They say the price the town is paying for its lights. 


under contract appears to be about the average price 
paid by other municipalities for similar service. 


Hampton, Va.—W. J. Payne of Richmond has closed 
an option for the purchase of the plant of the Chesa- 
peake Light & Vower Company. It is presumed the 
electrical machinery in the plant will be added to and 
the plant be converted into a power house for propel- 
lingtbe cars on the new electric railway, in which Mr. 
Payne is also heavily interested. 


Kokomo, Ind.—A cylinder exploded at the power 
station of the Citizens" Electric Company on the night 
of the 28th ult., killing George Dunning, the engineer, 
and badly damaging the plant. 


Sin Bernardino, Cal.—The proposed consolidation of 
all the electric and gas plants from Redlands to Los 
Angeles, including the transfer of the San Bernar- 
diuo Company tothe Redlards Electric Power Com- 
pany, has failed for the present as far as the San Ber- 
nardino Company is concerned, wing toa raise in the 
assessments by the county ofh -ials. A new schedule of 
prices has been issued that ra ses the price of gas from 
$3 to $4 per thousand and for incandescent lights $1 
per month for all night, 75 cents until midnight, 60 
cents to 10 o'clock and 50 cents to9 o'clock. This isa 
raise of 100 per cent. in some cases. The arc lights are 
$9 per month for all night, $7 to midnight, and $6 to 
9P M. 


South Norwalk, Conn.—Commercial electric lighting 
under municipal ownership was formally introduced 
in Suuth Norwalk ou the Ist inst., when the incandes- 
cent lamps of the new system were turned on for the 
lirst time and burned throughout the evening. It is 
the only municipal commercial plant in the State, al- 
though South Norwalk has lighted its streets for three 
yvar-. The new order of things has met with consid- 
erable opposition from the private company established 
in Norwalk and an injunction is now pending, 


Sycamore, O.—This village has decided to have an 
an electric ligbt plant and waterworks system, and ex- 
pects to have both in operation within eighty days. 


STREET RAILWAYS. 


Akron, O.—Suits for damages, aggregating $105,000, 
were begun here on the 1st inst., against the Akron, 
Bedford & Cleveland Railway and the local street rail- 
way for injuries received by the tipping over ofa car 
rear Silver Lake, June 21. Mrs. Schumacher asks 
$51000; Mary Rankin, $50,000 and Jennie Shepard, 
$5,000. All live in Akron. 


Albany, N. Y.—The State Railroad Commission 
on the 3d inst. granted an application of the Third 
Avenue Railroad Company of New York for permission 
to change its motive power to underground electricity 
on all the lines now operated by cables. The Commis- 
gion on the same date granted the application of the 
Peekskill Traction Company for permission to constract 
an electric street railroad iu Peekskill. The road will 
run to the State camp and thence to Verplanck's Point. 


Auburn, Mass.— The Worcester & Webster Electric 
Railway Company has accepted the franchise granted 
by the Auburn selectmen, and engineers are at work on 
the survey. 


Berlin, N. H.—The Railroad Commissioners have 
made a favorable report on the petition of the Berlin 
Street Railway Companv for a charter for an electric 
railway in Berlin and Gorham. The report will go to 
the court for approval. The proposed road will be 54 
miles long. 


Birmingham, Ala.—The North Birmingham steam 
dummy line is being converted into au electric road and 
work will be pushed so as to have the line ready for 
operation by October 1. There isevery reason to be- 
lieve that the day is not far distant when the Highland 
Aver ue & Belt Riilroad will be transformed into an 
electric line. Then only one steam dummy line will 
penetrate the city, aud that line is more of a»ailroad 
than dummy line, being the one which goes to Besse- 
mer. 


Roston.—The Railroad Commissioners have approved 
the plans of. Kupiueer Kimball of the Boston Elevated 
system so far as they show the proposed form and 
method of construction of the stations and approaches 
thereto, tho track system with walls and hand rails, also 
the contact rail and guard. ‘The cars are to berun by 
electricity by the ‘‘third rail" system, only the contact 
rail, instead of being in the center of the track, is placed 
outside, elevated slightly above the track rail. Between 
the tracks the entire length of the road will be a plat- 
form on which passengers may walk in case of accidents, 
etc. 


Chagrin Falls, O.—Tbhe Cleveland & Chagrin Falls 
Electric Railway Company has a large gang of men and 
teams at work just east of town on the extension of its 
line through Geauga County, which will be known as 
the Chagrip Falls & Easter . The entire right of way 
to Burton, 18 miles into the country, has been secured, 
aud the company announces that the line will be com- 
pleted early in Septeniber. 


Charleston, 8. C.—The new electric railroad of the 
Charleston & Seashore Railway Company, running from 
Mt. Pleasant to the Isle of Palms, has been completed 
and was opened to public traflic on the 29th ult. Con- 
nection is made with Charleston by a ferry boat fur- 
nished with all modern appliances. 


Delaware, O.— After four attempts, made at differert 
dates, to sell the Delaware Street Railway at pub ic 
auction, Receiver Cone finally succeeded on the 30th 
ult. in disposing of the property at public sale. It was 
bought by R. W. Brown and others of this city for 
$13 525. The road originally cost $40,000 and was ap- 
praised at 915, 905. 


Elizabeth, N. J.—Among the bids submitted cn 
Thursday last to the Union County Board of Freehold: rs 
fora franchise fora trolley line on Westfield avenue 
(the proposed boulevard) from Elizabeth to Plainfield, 
was one for $250,000, signed by John Kean, acting in 
the capacity of president ofthe Elizabeth City Horse 
Railroad Company. Another bidder otlered $200,000. 
The franchise is to extend seventy-five years. The 
freeholders are to mect on the 10th inst. to act upon 
the bid. 


Fairfield, Me.—The route planned by the engineers 
forthe Benton & Fairtield Electric Railroad has been 
approved by the Railroad Commissioners and the road 
will be built atan early day. 


Flushing, N. Y.—A pew trolley company has been 
formed to build an electric road from Flushing to 
Jamaica, and to connect several villages on the south 
shore of ong Island. At Jamaica a connection will be 
made with the road running to Far Rockaway, with 
extensions leading to Hewletts. East Rockaway, Lyn- 
brook, Rockville Centre and Freeport. The capital 
stock of the company is $150,000, and the corporation 
will be known as the Flushing & South Shore Railroad 
Company. The directors are William F. Brown, 
William L. C. Allen, Louis E. Freeman, Francis S. 
White, Edward J. Boyle. George A. Hamilton. William 
J. Howson, Matthew J. Kearney and J. H. Gibson. 


Great Barrington, Mass.—4A trolley line to run from 
Canaan to Great Barrington through New Marlboro is 
now proposed. A part of the route has already been 
surveyed, and it isof easy grade. It will pass through 
severnl villages which at present have no communica- 
tion with the larger towns except by private teams or & 
daily stage. 


Hackensack, N. J.— The block in the extension of 
trolley transit through Bergen County, caused by the 
inability of the Bergen Traction Company to pass 
through Englewood to the west and by the obstructions 
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to trolley schemes encountered in Hackensack, is now 
to be removed, and a step taken which, in a few years, 
will result in the joining ofall the Bergen County towns 
with those of Passaic, Essex and Hudson Counties as 
well as with New York City, via Fort Lee ferry, by 
electric cars. Right of way bas been obtained for a 
trolley liue within the limits of Hackensack. 


Hamilton, Ont.—Municipal ownership of the street 
railway did not succeed at the election in Hamilton on 
Wednesday last. One of the reasons given by the 
"Spectator" was that the property owners did not 
desire to trust tbe city council with the running of 
the railway. 


Havelock, Neb.—The proposition submitted hy the 
Lincoln Traction Company for a street railway in this 
town was carried by a large m-jority at an election 
called for the purpose. 


Lansing, Mich.—The Michigan & Indiana Railway 
Company. which will connect Benton Harbor, St. 
Joseph, Niles, Berrien Springs and other points in Ber- 
rien County, filed articles of association on the 27th ult. 
The new company has obtained right of way through 
all the townships from St. Joseph to Niles. 


Lawrence, Kan.—Representatives of Chicago capital- 
ists have been looking over the ground here and have 
held several confereuces with leading citizens with a 
view to the construction of an electric street railway in 
the city, and the probability is that a line will soon be 
built. l 


Montclair, N. J.—The North Jersey Street Railway 
has opened the new branch of their system giving Mont- 
clair and Caldwell connections. The completion of 
this line makes it possible to take a moonlight ride these 
hot nights from the terminals of the system in Jersey 
City and Newark to points in the Passaic Valley famed 
for their beauty. 


Nantasket, Mass.—The new Nantasket trolley road in 
which President Andrew Rade! of the Bridgeport, 
Conn., Traction Company is chiefly interested, was 
auspiciously opened last week. The road is to be 60 
wiles in lengtb, 10 miles of which have been completed. 


Owosso, Mich.—E. M. Hopkins of Chicago, acting as 
the representative of an Eastern syndicate. bas succeeded 
in arousing earnest interest among citizens of means in 
Vernon and the other towns concerned in the proposed 
electric road to be known as the Caledonia, Venice & 
Vernon Electric Railway, and the project seems reason- 
ably certain of being carried out. ‘lhe proposed line 
runs east from Corunna and south through Vernon into 
Durand. The road will run through a rich and pros- 
perous farming country and promises to be a profitable 
investment. Combined with the Owosso & Corunna 
Traction Company's line, there will be about eighteen 
miles of track. 


Petersburg, Va.—The city council at its meeting on 
the 1st inst. adopted an ordinance giving the Piedmont 
Traction Compauy of Charlottesville, Va., the privilege 
to construct and operate a street electric railway on cer- 
tain streets in this city. Under the ordinance the com- 
pany isto begin the construction of tho railway within 
six months. 


Portland, Me.—The Portland and Yarmouth Elec- 
tric Railway has been completed and cars are run- 
ning. The road runs through eight miles of beautiful 
scenery and will become very popular with Portland 
people as a pleasure trip. 


Richford, Vt.—The electric railway from this town 
to Montgomery, for which a charter has been granted, 
bas many warm Advocates in both places and the pro- 
moters are sanguine of its success, It may probably be 
built this fall. 


Tonawanda, N. Y.—The electric locomotive for use 
on the Buffalo & Lockport line has arrived iu this city 
from the General Electric Car Works at Schenectady, 
and will soon be put in use for drawing freight along 
the new electric line. It is double ended and in ap- 
pearance resembles an ordinary yard engine. 


MANUFACTURING, ETC. 


Cleveland, O.—The recent fire at the Lincoln Elec- 
tric Company's works here did considerable damage, 
but did not disable the company to such an extent as 
to prevent an early resumption of its business. The 
company has obtained more commodious quarters in 
the World Building on Ontario street, and is already in 
full operation and prepared to take care of all orders. 


Fond du Lac, Wis.—The Central Operating & Con- 
struction Company is & new corporation which has been 
organized in this city with Maurice McKenna, C. D. 
Smith and Menzo Smith as incorporators. According 
tothe articles of incorporation the company's plans 
are to cover a wide territory. It is to include a water 
works system, a gas and electric lighting plant, a street 
railway and a boat line on Winnebago lake. 


Iron Mountain, Mich.—Detroit capitalists areerecting 
a plant near here for the making of steel billets and pig 
iron direct from the ore by a secret process. They 
claim it can be done at a very small percentage of 
present cost. If the furnace is a success it will revo- 
lutionize the iron business and give a market value to 
many millions of tons of lead ore on this range. The 
demonstration furnace. together with engine and elec- 
tric motor, will cost $12,000. 


New York.—The ''Journal of Commerce" says: 
„Orders for upwards of $12,000 worth of electrical sup- 
plies and three large pieces of metal working machin- 
ery for Genoa, Italy, have just been received by a mer- 


chant in the Chesebrough Building. The volume of 
business in manufactured articles that could be devel- 
oped with the Italian inarket, it is believed by those in 
& position to know, is not thoroughly appreciated by 
American manufacturers. The question. of extending 
credit to Italian merchants need not. be considered ; 
make your wares known in that market and advise im 

porters there to send their orders through exporters or 
bankers here. The quantity of American goods taken 
into Italy through German and English merchants 
ought to be fully realized in order that mercbants and 
manufacturers here should know what the proportion 
of the business is. As to this, one of the few Italian ex- 
porters expressed himself yesterday, saying that there 
are many needs which could be supplied directly from 
here to the Italian market just as advantageously as 
from Europe.” 


Philadelphia.—The Pennsylvania Manufacturing, 
Light & Power Company, which recently purchased 
the Hestonville Railway Company's power house at 
Twenty- fifth and Callowhill streets, is making arrange- 
ments for enlarging the station and converting it into 
one of the largest power plants in the country. 


Washington, D. C.—Commercia] Agent Stern at Bam- 
berg, Germany, writes that the United States electric 
machinery (Walker Company, Cleveland, O.,) used in 
the electric street railway of Bamberg is giving entire 
satisfaction. 'This means a good deal, the Consul says, 
considering that one of the largest works for electric 
engineering fn Germany (Schuckert, at Nuremberg, ) is 
within close proximity. 


TRANSMISSION PLANTS. 


Vineland, N. J.—Capitalists and business men are 
forming a company to dam Muddy Run, four miles 
from here, for the purpose of furnishing electric power 
for manufacturing purposes and lighting the town with 
electricity. 


COMPANY MATTERS. 


Cincinnati.—The Cincinnati, Hamilton, Middletown 
& Dayton Street Railroad Company has changed ita 
name to the Mill Creek Valley Street Railroad Company. 
L. C. Weir is president and O. B. Brown secretary of 
the corporation. 


Hoboken, N. J.—The Hudson Electric Light Com- 
pauy of Hoboken is reported to have passed into new 
hands. The controlling stock in the company was 
formerly held by the Ganeral Electric Company anda 
few foreign stockholders. B. M. Shanley, president of 
the Consolidated Traction Company; Myles Tierney, 
president of the North Hudson County Railway Com- 
pany, and E. F. C. Young. president of the North Jer- 
sey Street Railway Company, are said to be among the 
new owners. The company supplies Hoboken and the 
townsin the northern part of Hudson County, N. J., 
with electric lights. 


Philadelphia.— Thomas Dolan, president of the 
Uuited Gas Improvement Company, has purchased a 
controlling interest in the West End Electric Company 
for the Pennsylvania Manufacturing Light & Power 
Company ot which he isa director. The fact that Mr. 
Dolan made the purchase gave rise to a report that the 
West End had been acquired by the United Gas Im- 
provement Company, and that it was a preliminary 
move to an early absorption of the Pennsylvania Com- 
pany by the United Gas Company. "There is not, Mr. 
Dolan states, the slightest truth in the latter report, 
nor is such a consolidation now in contemplation. 


NOTES FROM A CORRESPONDENT. 


Albany, N. Y.—On September 1 the new law enacted 
by the last session of the Legislature in regard to 
transfers will go into effect. 'This law provides that no 
trausfer ticket over anything giving tho right of trans- 
fer from a pnblic conveyance operated upon a line 
route of a surface railroad or from one toanother of the 
same line shall be issued, sold or given except to a pas- 
senger entitled thereto, and any person who shall so 
give, sell or receive and use such transfer sball be 
guilty of a misdemeanor.—The State Railroad Commis- 
sion has granted the application of the Frankfort & 
Utica Railway Company permission to use the overhead 
electric trolley on its proposed line from Utica to Frank- 
fort. 


Schenectady, N. Y.—An employee of the General 
Electric works by the name of Swartz was recently 
killed by el«c ricity as the result of stepping on the 
experimental third rail electric railway of the 
company. He tripped and fell across the rails in 
such & way as to complete the circuit. and receive 
through his body a continuous current of 500 volts. His 
death was instantaneous. 


Troy. N. Y.—The report of the Troy and Now Eng- 
land Railway Company shows assets of $372,500, in- 
cluding $370,532 for cost of road and equipment. 'The 
liabilities include $152,000 capital stock aud $153,000 
funded debt. 


ELECTRICIANS IN THE WAR. 


New York.—The First Regiment of Volunteer Engi- 
neers, Col. Eugene Gritlin commanding, has finally re- 
ceived orders to proceed tothe front. Theregiment em- 
barked on Thurs lay last on the troopship Chester. They 
go to Porto Rico, and Col. Grithn said he expected to 
report to Gen. Miles by Friday of the present week. 
The officers and menof the regiment were much pleased 
at the prospect of soon getting within rango of the 
Mauser rifle. 


PERSONAL AND MISCELLANEA. 


Harry A. Ward of Oneonta, N. Y., a graduate of the 
class of 98 in the course of electrical engineering at 
Cornell University, has been appointed superintendent 
ofthe Oneonta & Otego Valley electric road. 


Most of the Maine electric roads have abandoned 
tie plan of hiring an insurance company to stand its 
losses for it in case of accident whereby patrons are 
injured. When this system fitst went into vogue in the 
State, the rates were low and the trolley companies 
were anxious to hire this sort of protection. But after 
a year or two of experience with the cases that came 
up, the insurance companies rose on their rates in most 
drastic fashion. 


M. Henri Moissan has succeeded in obtaining metallic 
calcium free from impurities. He dissolves the crude 
metal in molten metallic sodium, maintained at a red 
heat. On cooling, the calcium crystallizes and is separ- 
ated by being treated with absolute alcobol. he 
crystals are white and shining and belong to the bex- 
agonal system. 


Capt. Clement A. Griscom, Jr., son of Clement A. 
Griscom, president of the International Navigation 
Company, who has recently returned from Cuba, met 
with a painful and peculiar accident in Washington, D. 
C., on Wednes lay last. While in an F street. business 
office bis right hand came in contact with a rapidly 
revolving electric fan and one of the fingers was com- 
pletely severed. 


In reply toa letter from Miss Helen Miller Gould of 
the Women’s National War kelief Association, inquiring 
whether there was anything in the way of supplies or 
apparatus that would contribute to the comfort of the 
sick and wounded on board the hospital ship Missouri, 
Major Arthur, surgeon in charge, said that four elec- 
trical kitchens were needed, the cost of which, he 
thought, would be between $500 and $1,000 each. Miss 
Gould at once informed Major Arthur that the agsocia- 
tion would furnish them. The Missouri is being fitted 
up at the foot of Amity street, Brooklyn, N. Y. 


The Belt Line railroad, by which the trains of the 
Baltimore & Ohio Railroad runs through Baltimore, 
was rendered impassable for hours a few nights ago by 
the falling of a portion of tbe overhead electrical 
construction. The break occurred on both sides of the 
bridge at Huntingdon avenue. It was just about 9 
o'clock when about 500 feet of the conductor, weighing 
perhaps seventy-five tons, with its supporting cables, 
broke loose from the giant supports, and fell witha 
tremendous crash, which was heard for several squares. 
When the conductor came in contact with the earth a 
brilliant electrical display was the result. There isa 
signal tower just west of Huntingdon avenue, and the 
operators were startled at seeing great electric sparks 
leaping from one switeh lever to another. A warning 
was immediately sent in to headquarters, the current 
was turned otfat the Howard street power house and 
Engineer W. T. Manning was soon on the scene witha 
wrecking crew, which worked during the greater part 
of the night to raise the heavy conductor and securo it 
to the giant support and trusses. 


In about two months, says the Washington corre- 
spondent of the N. V. Herald.“ some miniature models 
of our battle ships and cruisers are to be placed in 
the experimental tank just finished at the Washington 
Navy Yard to the end that the speed and power of the 
big boats themselves may be accurately ascertained. 
For, said Mr. William Denny, one of the most pro- 
gressive and well informed Scotch shipbuilders, ''the 
truth is that of all the problems about a steamship the 
only one atthe present moment incapable of being 
solved by a priori methods in extreme cases is that of 
speed and power. No ability aud no training will 
enable even the most skilful naval architect to over- 
come the wantof an experimental tank in coping with 
these questions." "Thetank just completed is 500 feet 
in length and 50 feet in width, with water space of 175 
by 43 fect and a depth of 14 fcet. 


RECENT COMPANY ELECTIONS. 


Portemouth Gas & Electric Light Company, Portsmouth, 
N. H.—President, H. Fisher Eldredge, to fill the vacancy 
caused by the death of his brother, Marcellus Eldredge. 
Calvin Page was elected a director. 


Consumers’ Light, Heat & Power Company, Elizabeth, 
N. J.—Prea dent, Albert B Carlton; vice-president, ex- 
Mayor John C. Rankin, Jr.; secretary and manager, A. H. 
Stephens. All the officers are residents of Elizabeth, 


St. Albans Street Railway Company, St. Albans, Vt.— 
President, Col. E. €. Smith; clerk and treasurer, F. 8. 
Stranahan; directora: H. M. Stevens, Col. E. C. Smitb, W. 
B. Fonda, A. O. Brainerd and F. S. Stranahan. 


Amesbury Electric Light, Heat & Power Company, 
Amesbury, Mass.— Directors: Dr. J. F. Spaulding, Salis 
bery; Dr. B. H. Young, Dr. J. Douglass, James Bakie, Jr., 
Ezta C. Morrill. Charles Goss. Amesbury, and Harrison 
Rowe, Kensington, N. H. Dr. Young was elected treasurer 
of the company. 


The General Eleotrio Company owed on July 
1,1898, 81,488,200 accumulated dividends onits pre- 
ferred stock. These dividends have not been paid 
since July, 1893. The rate of interest is 7 per cent. 
per annum. Neither have any dividends been paid 
on its common stook since August, 1893. 
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INCORPORATIONS. 


The National Light & Power Oompany, New York—to 
manufacture the necessary apparatus and solutions for 
producing electric currents. Capital stock. $10 000, with 
the privilege of Increasing the same to $5,000,000. The 
sharesare $100 each, and are held by Edward S. Savage, 
Rahway, N. J.; M. D. Valentine. Woodbridge, N. J.; A. W. 
Sherman, Brooklyn, N. X.; Albert Burns, The Bronx, 
N. Y., and A. L. Sherer, New York City. 


The Sandu-ky & Interurban Electric Railway Company, 
Cleveland, O.—to build aud operate an electric railway 
through Erie, Huron and Lorain counties, Ohio, connect- 
ing lines already in operation. Capital stock, $500,000. 
Tncorporators: H. A. Everett, E. W. Moore, B. Mahler, C. 
H. Stewart and W. H. Price. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED AUGUST 2, 1898. 


SLECTRIO RAILWAYS AND RAILWAY APPLIANCES. 


608,178. Electrical Rail-Bond and Metbod of Securing 
Same in Place. William R. Cock, Piainfie'd, N. . 
Filed Dec. 7, 1897. 

608,253. Electric Bond for Railway-Rails. Samuel H. Har- 
rington, New York City. Filed Dec. 10, 1896. 

608,281. Trolley. Frank P. Case, Schenectady, N. Y., as- 
signor to the General Electric Company of New York. 
Filed June 30, J897. 

608,301 and 608,3(2. System of Train Control. Edwin W. 
Rice, Jr., Schenectady, N. Y., assignor to the General 
Electric Company of New York. Filed Dec. 31, 1597, 
sud March 26, 1898. 


ELECTRIC LIGHTS AND APPLIANCES. 


608,249, Electric-Arc Lamp. Charles A. Pfluger, Chicago, 
III. Filed Aug. 7, 1805. 

605,497. Electric Headlight Lamp. Harlan P. Wellman, 
Ashland, Ky. Filed Dec. 10, 1897. 


ELECTRICAL MACHINERY AND APPARATUS. 


608,191. Apparatus for Producing Traversing Motion of 
Overhead Traveling Cranes. John G. Fiegehen and 
Kdwa:d G. Fiegehen, Bedford, England. Filed Dec. 
21. 1897. 

608,246. Electrical Signaling Apparatus for Transmitting 
Commands. Conrad Arldt, Berlin, Germany. Filea 
Dec. 29, 1597. 

(08,249. Alternating-Current Induction-Motor. Charles 
S. Bradley, Avon, N. Y.. assignor to the General Elec- 
tric Company of New York. Filed Oct. 27. 1895. 

608,277. Armature for Dynamo-Electric Machines. Ed 
ward H. Anderson and David P. Thomson, Schenec- 
tadv, N. Y., assignors to the General Electric Com- 
puny of New York, Filed Jan. 8. 188. 

608,90 Oommutator. William B. Potter, Schenectady. 
N. Y., assignor to the General Electric Company of 
New York. Filed April 27, 1898. 

603 307. Electrical Distribution. Charles P. Steinmetz, 
S-henectady, N. Y., assignor to the General Electric 
Company of New York. Filed July 14, 1894. 

603,308. System of Electrical Distribution. Charles P. 
Steinmetz, Schenectady, N. Y., assignor to the General 
Klectric Company of New York. Original application 
filed Jnly 14. 1824. Divided and this application filed 
May 22, 1897. 

603,809. Kegulating Dynamo-Electric Machines, Charles 
P Steinmetz, Schenectady, N. X., assignor to the 
General Electric Company of New York. Filed April 
23, 1898. 

603,311 Automatic Switch for Regulating Electric Air- 
compressors. Mosa Moseley and Fhilip Funck, Roch- 
eater, N. Y.: said Funck assignor to said Moseley. 
Filed Nov. 15, 1897. 


TELEPHONE AND TELEGRAPH APPARATUS. 


618,333. Telegraphic Transmitting and Rece ving Ap 
paratus Bernhard Hoffmann, Paris, France, assignor 
to Societe de International Telescriptor Syndicat, 
Limited, London, England. Filed May 5,1897. 

608,389. Rapid Telegraphic Transmission on Cable-Lines 
Charles l.. Davies, London, Englaud. Filed June 25, 


1896 
C08 ^04  Telephone-Transmitter Arm and its Attachment. 
William J. Barr, Ashtabula, Ohio. Filed Oct. 30, 1897. 


MISCELLANEOUS. 


603,175. Reciprocating Ele: tric Bell. Herman Oasler, Can. 
natota, N. Y. Filed March 18. 1898. 

608.211. System of Heating by Electricity. James F. Mc- 
Elroy, Albany, N. Y., assignor to the Consolidated Car 
Heating Company, same place. Filed Nov. 16, 18-2. 

608,216. Hattery-Zinc. Dora Ogden, Columbus, Ind. Filed 
April 12, 1897. 

60,223. Galvanic Bath. Carl E. Schnee, Carlsbad, Aus 
tria-Hungary. Filed Sept. 14, 1897. 

608,231. Insulating-Caster and Electric Switch Combined. 
A urustus W. Slayton, Tecumseb, Mich. Filed May 38, 
188. 

601300. Electrolytic Apparatus. John G. A. Rhodin, 
Eccles, England. Filed Aug. 11, 1897. 

604.319, Klectromechanical Lock. Henzy G. Carleton, 
New York City. Filed Sept. 9. 1897. 

6 8.420. Electric Combination Lock. Henry G. Carleton, 
New York City. Filed April 4, 1898. ; 

608 321. Electrice Lock. Henry G Carleton, New York 
City. Filed May 24, 1898. 

68.422. Combination Mechanism for Electric Locka. 
Henry G. Carleton, New York City. Filed June 18, 


1898. 

608,243 Electric Heater. James F. McElroy, Albany, 
N. V., assig nor to the Consolidated Car Heating Com- 
pany. same place. Filed April 6, 1805. 

608,412. Joint for Electric Conductors, Herbert S. Patten, 
Montclair, and William Maver, Jr., Jersey City, N. J., 
assignors to themselves and Charles L. Heins, New 
York City. Filed Dec. 31, 1897. 


608 415. Device for Recording and Reproducing Music. 
Krnest K. Adams, New York City. Filed March 26, 
1897. 

608.473 Apparatus for Preparing Cards for Use in Jac- 


quard Machines. Robert G. McCrum, Armagh, Ire- 
laud. Filed June 2, 1897. 
605,106 . Coin-Controlled Medical Battery. Nelson M. 
Watson, Detroit, Micb. Filed Dec. 27, 1897. 
` 605,537. Battery-Electrode. Henry E. Wilkinson, Mount 
Vernon, Ohio. Filed June 10, 1897. 


TELEPHONE AND TELEGRAPH. 


Two Bell Defeats. 


Judge Hagner, at Washington, D. O., on the 4th inst., 
rendered a decision against the Chesapeake & Potomac 
Telephone Company in the first $50-rate case, The Judge 
granted James H. Manning a temporary injonction re- 
straining the telephone company from taking its instru- 
ment from his place of business. Manning proffered the 
company a quarterly installment of rent under the $59 
rate recently ordered by act of Congress. The company 
refused, demanded its old rental and threatened to take 
out its phone unless Manning paid up, and Judge Hagner 
held that the act of Congress was constitutional and that, 
pending future legal action, the company must furnish its 
service at the rate prescribed by the new law. The Man- 
ning case is but one of a score or more, and was made a test. 
Thetelephone company filed notice of an appeal. 

Judge Showalter of the United States Circuit Court, Chi. 
cago, last week refused the injunction asked for by the 
Western Electric Company to prevent the Kellogg Switch- 
board & Supply Company from installing a switchboard 
for the Kinloch Telephone Company of St. Louis which 
the plaintif claimed was an infringement. Judge Sbo- 
walter denied the injunction on the broad ground that the 
Kinloch Company in St. Louis had spent over $1,000,000 
already in fitting up its plant and that the company was 
engaged in a public service. He also ruled that the de- 
fendant, as a solvent corporation, would be able to answer 
to any damages if it should be proven later that they had 
infringed upon the plaintiff's alleged patent. The Judge, 
however, took occasion to declare that, in his opinion, 
there was nothing new in the Firman patent, on which the 
suit was based. Judge Ds Haven, of the United States 
Circuit Court for the Northern District of California, re- 
cently decided that tbe patent was valid, but the case was 
appealed to the United States Circuit Court of Appeals, 
where the defendant expects to reverse it. The Chicago 
decision means that the Kinloch Company will be able to 
go ahead with its switchboard work. 


In Crawfordsville, Ind, a struggle for supremacy is 
being waged by the Central Union Company against the 
Harrison Telephone Company. The former uses the 
automatic system and has maintained a nominal plant in 
Crawfordsville for several years, with about a dozen sub 
scribers. The Harrison system was put in about two years 
ago by local capitaliste, and at once built up a large busi- 
ness. Lately the Central Company announced its inter- 
tion of entering the field in earnest on a large scale. This 
at once engendered discord and the Harrison Company 
succeeded in inducing the council to annul the franchises 
of both companies and to grant them new ones, providing, 
among otber things, a schedule of rates, thé Harrison 
Company claiming that if tbe Central Union succeeded in 
freezing it out the rates would be inordinately raised. Ihe 
Central Union refused to aceept the new franchise, and 
declared that the council had no right to revoke its old 
franchise. An attempt to erect additional poles was made 
by the Central Union, when the Mayor stepped in and 
stopped the work, and the company has taken the matter 
to the courts. 


A dispatch from Carlisle, Pa., states that the stock- 
holders of the Cumberland Valley Telephone Company 
(recently incorporated with a capital stock of $50,000, ten 
per cent. of which is paidin) have named these new di- 
rectors: D. K. Appenstellar, H. B. McNulty, Isaac Lesher, 
Dr. J. O. Skinner, E. M. Smith, W. L. Minnick, D. L. Grove, 
Chambersburg; John Zullinger, Orrstown; O. C. Gel. 
wicks, St. Thomas. The board organized by electing D. 
K. Appenstellar president, Dr. J. O. Skinner vice-presi- 
dent, H. B. McNulty secretary, Dr. David McLay treas- 
urer. Work will be commenced next month. The line 
will extend to al] points in Franklin and Cumberland 
counties. 


The Chicago Inter Ocean ” states that ‘the Ohicago 
Telephone Company is considering the question of intro- 
ducing the measured rate system of charges. For some 
time the directors have been discussing the system, now in 
operation in Greater New York, Philadelphia, Boston and 
Buffalo, with a view to adopting it wholly or ina modified 
form in Chicago. At the same time some of the aldermen 
have been talking of presenting an ordinance to secure 
lower telephone rates for the small users. Superintendent 
Ellicott of the department of electricity has discussed the 
new plan with Comptroller Waller, and both agree that it 
would bea popular change in the company’s methods of 
doing business." 


J. A. Helvin, promoter of the new underground tele- 
phone system in Chattanooga, Tenn., is gratified over the 
interest found among the business people of the city in his 
undertaking. He has already secured several subscrib- 
ers, and has received encouragement from everyone whom 
he has seen in regard tothe new system. 


A telephone system is to be established at Sycamore, O. 


Independent Telephone Companies, Notice. 


The recent decision in Pittsburg against the bridging 
telephones made by the Western Telephone Construction 
Compary of Chicago has no bearing on the American 
Electric Telephone Company's bridging telephone; in 


. fact, ıt leaves the American telephones about the only 


non-infringing multiple system in existence. 
Moral: Do not rush into trouble. Buy American appa- 
ratus. AMERICAN ELECTRIC TELEPHONE Co. 


The corporat.on a£. crney of St. Paul, Minn., has advised 
the committee on police of the council that the contract 
with the Northwestern Telephone Company, by which 
fifty-five telephones are furnished to the police depart- 
ment, can be terminated with thirty days’ notice. Super- 
intendent King has recommended that the telephones can 
be purchased at $5 each, whtle under the present arrange- 
ment with the telephone company the department pays an 
annual rental of $5 per year for each instrument. 


I. L. Withers, W. D. Melton, J. P. Matthews, F. H. 
Weston and J. F. Livingston, the promoters of the new 
telephone exchange which it is purposed to establish in 
Columbia, S. C., are meeting with success in their canvase 
for subscribers. On the first day they secured over 100 
signatures. Nothing will be done looking towards the 
building of a plant unti] 350 subscribers have been ob- 
tained. The promoters think they will have no trouble in 
getting that number. 


It is said that the Government of Victoria, Australia, 
proposes to substitute iron and steel instead of wood for 
the 80,002 telegraph poles now erected in the colony. Pro- 
vision for the first installment of 5,000 posts has already 
been made in the estimates for the next fiscal year. 


The Phoenix Electric Telephone Company, of which 
George W. Sutton of New Rochelle is president, bas ap- 
plied to the trustees of Mamaroneck, N. Y., fora franchise 
to maintain a telephone line withia the village limite. 
The company has already received & franchise in New 
Rochelle. 


The Ripley Telephone Company of Ripley, Chautauqua 
county, N. Y., has been formed with a capital stock of 
812.000. One of its principal directors and promoters is 
Assemblyman S. Frederick Nixon. 


An effort is being made on the part of the town author 
ities of Pocomoke City, Md., to establish a complete tele 
phone system, connecting Pocomoke with all the im- 
portant towns on the Eastern Shore. Several have taken 
stock in thenew enterprise, and the project is meeting 
with much success. 


The Atchison Telephone Company of Atchison, Kan., a 
new concern, has elected the following officers: George 
Storch, president; J. T. Hersey, vice-president; 8. A. 
Frazier, treasurer; E H. Berry, secretary. Mr. Berry 
will also manage the company. 


The Colorado Telephone Company has begun service 
on its new toll line from Leadville to Granite via Twin 
Lakes. Itis believed that later a line will be built between 
Canon City and Granite, thus giving Leadville another 
complete telephone line to Denver. 


Manager Burt of the Missouri & Kansas Telephone Com- 
pany announces that the line between St. Louis and Kan. 
sas City will be completed in from 30 to 60 days. The line 
when completed, will, be says, be as fine as any in the 
East. 


The Bell Telephone instrument statement for the month 
ended July 20 shows: Gross output, 21,551 ; returned, 10,- 
011; net output, 11 540. In the same month in 1897 the gross 
output was 15,859; returned, 7,241; net output, 8,618. 


The Smithville, Tex., ‘‘ Times" says that “an electrical 
supply firm of New York, through its State agents, is In- 
vestigating the feasibility of putting in a telephone ex- 
change in Smithville.” 


Since the change of administration in Portland, Ore., 
the Columbia phones have been taken out of all of the 
engine-houses in the city and the Oregon 'phones have 
been installed in their stead. 


The village council of Alexandria, Minn., has granted 
the Alexandria Telephone Company the right to putina 
telephone system. 


Salida, Col., is to have a telephone system. The fran- 
chise bas been secured and the work of setting poles and 
stringing wires will commence within ninety days. 


A telephone exchange has been established at Albia, Is. 
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ELECTRICAL SECURITIES. 


The subjoined quotations of Electrical Securities dealt in at the leading commercial centers are compiled from special reports received by ÊLECTRICITY from a variety of sources. 
The utmost care is cxercised in their collection and preparation, and every effort is made to secure accurate and reliable information. The management of this journal will esteem i$ 
A favor to have brought to their attention any inaccuracies readers may discover in these columns, 


Abbreviations : crt. indb., certificate of indebtedness: coll., collateral; cons., consolidated; const., construction; conv., convertible; com., common; deb., debentures; exten., 
extension ; gcn., general; g., gold; guar., guaranteed: inc., income; imp., improvement; pd., paid; pfd., preferred ; mus mortgage; tr., trust; A., annually; S., semi-annually ; 
C. quarterly; A. & O., Apl. and Oct.; F. &. A., Feb. and Aug., M. & S., May and Sept.; J. & D., July and Dec.; J. & J., Jan. an June. : 


ö STOCKS. 


PASSENGER RAILWAYS. | PASSENGER RAILWAYS. 


Capital Stock. Capital Stock. 
& — ———-— ——, Bate and Date ot — ———-| Bato and Date of 
WANE. ParjAuthorz'd| Issued. Jast Div. Bid. |Asked. NAME. jiPar|Authorz'd( Issued. Last Div. Bid. |A«ked. 

Albany, .— Aug 8. | Hartford Conn.- Aug 8: 

y. N Y ^ | Hartford Street Ry. Oo............ ..| 100) $4,000,000} 200.0008 & B., Jan.,'98. 140 se 

Alban Ry. GoGo es evcoct 2 "PS" 109 2,000,000 $1,750,000 14 Feb. 198 144 145 Hartford & West rtford BR Weis 100 1,000,000 247.000 9609 32222„„2 6 eos oo 

Troy Oity Railway Coo. 100) 2,000,000| 2, 000.0001 & Q., Dec. 10, 97.| 68 50 

Traction Oo. (Saratoga) 100 60,000 50, ͥ ꝶ j y 45 Holyoke Mass.—Aug 8: : 

Allentown, Pa.—Aug 8: Holyoke Street Ry. Go.. 00 $00,000 400, 0008 ^ A., Jan., 98. 180 190 

Allentown & Lehigh Val. Trac. Oo. . . 4, 000, 000 1, 500, oh e. . | 15 Hoboken, N. J. Aug 8: 

Bridgeport, Conn-Aug. 8: North Hudson Oo. (N. J.) Ry. Co... 25 1,250,000 1,000,000 8 X. 1892, TO = 

Bridgeport Traction Oo. . 100 2,000,000] 2, 000.0001 & Aug., '97. 35 | . Indianapolis, Ind Aug 8: 8 NET 

Baltimore, Md.— Aug 8: **¢Citizens’ Passenger R eH] 000, 000, 00o l 

Baltimore City Passenger Ry. Co...| 25 6,000,000! 2. 500, 0005 % S., July 2, '97. | .. 724, Lancaster, Pa. Aus 8: 

a Baltimore Consolidated Ry. Co... 25 10,000,000 9,177,000 2 % S., Jan. 15, '98. 23!; 2 * Pennsylvania Traction Oo.. 100 10,000,000 9,900,000 00000090»000005900 ee ee 

Central Ry. Oo. of Baltimore City.. 50 300, 000 3800, Oc s % A. Dec., 1897. | 80 | 82% || Lancaster & Col. Electric Ry C T 5000 . . . . . . . - - 

Boston, Mass.—Aug 8: West End Street Reilway.......... 

New England Street Ry.............| 25| 5,000,000| 1,081,925/1 % Q., Jan.15, '97.| ... ie Louisville, Ky.—Aug 8: 

North Shore Traction eee COM, 100 4,000,000 4,000,000 br e de 10% 12 Louisville Rʒy)ů Q... . . .. .COID. 100 4,000,000 8,500,000 1% x. Oct 9 97. 84 20 

North Shore Traction Co........pfd.| 100 2,000,000} 2,000, 0006 % S., A. & O. 76 78 Louisville Ry 28 % pid 100; 2, 500, 000 2,500,000 244 % B., Oct. 1. 97. 96 | 1co 

b West End Street Ry. Co......com.| 50 10,000,000| 9,085,0004 % S., Oct., °s “614| 863 

b West End Street Ry. %o...8 % pfd.) 50! 6.400.000 6, 400, 000 4 % S., Oct. 1, 1 105 | 106 Minneapolis, Minn.—Aug ?: 

Boston Elevated B. R..................| 100| 10,000,000 6674 67 rwin City Rapid Transit........com. 100 13 oe TE d 18 a 

pt ott , P , " š an., 98, ee l 

Brooklyn N. Y.—Aug 8: Twin City Rapid Transit 7 * pid 4 7o 

Brooklyn City & Newtown Ry...... 100] 2,000, 0000 1.923. 4002 % Fcb. 1,1898. 205 | 209 Montreal, Canada.—Aug 8: 

Brooklyn Rap. Transit Oo., tr certf..| 100) 20,000,000! 20,000,000] % ù ůũ᷑ V -. 61X| 61% Montreal Street Ry. Oo 50) 4,000,000} 4,000,0008 % S., M. & N. eis T 
eBrooklyn el hts Railroad. OEE 44 200,000 200,000 ** ee ee Toronto Street Ry. Co.. S cave e Re ie 100 6,000.000 6,000,000/174 X 8., J. & J. 97 v7 
*dBrooklyn City RR......... guar| 100| 12,000,000 12, 000,000 25% % Q., Jan., 98.214 | 214% 

3 Queens Oo. & Sub. RR.|....| 2,000,000! 2, 000.0000 . M se Memphis, Tenn.—Aug 8: 

»ney Island & Brooklyn RR. 100 1,000,000| 1.000. 000 1 % Oct. 1,797. 205 | 7.9 Memphis Street Railway Oo. . . . . 100 — 500,000| — 500,00€| . . . 18 — 

Kings County Elevat ed.. . 4, 750, 000 4,750.00 é h .: 4 6 

Kings County Traction Co..........| 100} 4,500,000! 4. 500, 0001 3¢ July 28, 97 š. oe New Haven, Conn.— Aug 8: 

Nassau Electric Railroad — cases 6,000,000} 6, 000.00 ũ Pm - Fair Haven & WestvilleRR.........| 26] 1,500,000|  900,0004 % 8., Sept. '97. |^: 5 
fAtlantic Avenue Railroad...... 50 2,000,000, 2,000,000} .... eese oe - New Haven Street Railway Co. . . 100. 1,250,000} 1,000,000 2 & A., July 98. 60 RO 
gBrooklyn, B. W. E. Railroad. . . 1,000,000| 1,000,000} ............ ee ee New Haven & Centerville..........| 100) 700.000 300,000  ................. ae = 

Buffalo, N. Y.—Aug 8: Winchester Avenue RR.............| 25) 1,000,000 $600,000 ............ 40 | 42 

Buffalo & Niagara Falls Elec. Ry. . 100| 1,250,000| 1.250. 0000 e 55 60 New Orleans, La.—Aug 8: 

*Buffalo Railway Oo................| 100. 6,000,000| 5,870,5001 * Q. Dec.,'97. | 80 | 8l Canal & Claiborne RR. Oo 109 i 240.000 240.000 3535 98. 116 | 170 

=o New Orleans & Carrollton RR... 200. 000 1,200,000 „Jan., 98. 1 | KA 

Columbus O. Aug 8. " New Orleans Traction CO.. com. 100, 5,000,000| 5,000,000  .................. 1 3 

Oolumbus Street Railroad. . .. 100 8,000,000| 8,000,000)1 & Q., Feb.,'98. |49 | 50 || New Orleans Traction Co.......pfd. 100| 2,500,000] 2,500,000 ............ 6 9 

Oolumbus Centra: Street Railroad..| 100 1, 500, 000 1,500,000) ....... e. oe ee Crescent City RR... guar.| 100| 2,000,000| 2,000,000 g % S., Jan., 98. 32 

= ; „New Or. City A Lake RER....guar.| 100| 2,000,000} 2,000,000 4 % S., Jan., '98. 8 N 

Charleston, S. C. Auf 8: Drleana Railroad ee 9 80 800.000 185.000 15 K. June, 54 

Charleston City Br RM 50 100, 000 100, 0008 & S., Jan., 97. .. It. Charles Street Railway..........| 50 l. O00, 000 I. O00, 000 1% . Jan., 98.544 

Enterprise City 2 *õ 0 25 1.000.000 250,000 "e €» ec oe 

Ill—Avg 8: 3 New Vork Aug 8: 

Chicago, gU: Jentral Crosstown RR...............| 100) 600,000 600.000 2% % Q . July, . |-f5 | .. 

Ohicego ip AL Oo... . 1 · e.-2.] 100| 12,000,000) 12,000,000/8 * Q., Dec. 31, 97.270 272 eChristopher & l0th Sts. RR..guar.| 100 650.000 650,0002 % Q., Jan., 8. 1 | roO 

Oni & South Side R. T. RR..... 100 10,823,800, 10,323, 8o0l . ꝗ . |lOry Dock, E. Brdw'y & Battery RR. 100. 1. 200,000 1,200,000 154 % Q., Feb., 98. |." 10 

Lake Street Elevated RR. ... . 100 10,000,000 10,000,000]  ...... en 12% 18 (Metropolitan Street Ry. CO... cs. ee 100 80,000,000 80,000,000 1 4 ^ Q.. Jan., 98. 19 os 

Metropolitan West Side Elev. Ry...| 100, 15,000,000! 15,000, 000] T 2% | eBleecker St. & Fulton Fy.Ry.guar| 100; | 900,000} — 900,000 74 % A., July,'97. | 32 | v4 

Met. West Side Rl. const. stk........ 100 15 000.000 2.500, 000000000 e vs fBroad way & Seventh Ave.. g uar. 100 2,100,000 2,100,000 2 70 0 Q., Oct., 97. a6 220 

North Chicago Street RR............| 100 10,000,000, 6,600,0008 % Q., Jan.,98. |210 |217 || gOen.Park,N.&E. Rivers RR. guar| 100, 1,800,000) 1,800,000 274 % Q., Jan, '88. f | >. 

ANorth Ohbicago VVV 100 500.000 249,900 6 %% „ „ „ „e „ „ 0 eo ee hEighth Avenue RR esere coseson 100. 1,000,000 1,000,000 „ 347 47 5 

South Chicago 99 iiway........ 100! 2.000.000 1. 603. 200 - zu Uis 142d St. & Grand St. Ferry RR.guar| 100, 750.000 748,000 4% * Q., Feb., 88 (£6 M 

West Chicago St. Q0... 100 20.000.000 13,189,000 17% % Q., Feb, 98. 93| 9134 jNinth Avenue n.... . ..guar.| 100 | 800,000; 800,000, -.-... U „— 179 | 1-0 
j Chicago West Div. Ry.......guar.| ||. 1,250,000] 621.900 35 % ee os Sixth Avenue RR............guar. 100 2,000,000) 2,000,000  ............ :23 
tOhicago Passenger Ry... . . Kuar. 100| 2,000,000 2,000,000/5 % S. sac | 286 (Twenty-third St. R. R. Co..guar.| 100 | 600.000) 609. 000 4^; % Q. Feb., 98. 0 

Aug 8: Second Avenue RRR... 100 2,500,000] 1,862,000 2 % Q., Jan., . |177 | 120 

Cincinnati, Ohio. —A uss Third Avenue RR........... „ 100 12,000,000, 10,000,000 2 % Q., Feb., 98. |175 7. 

Oincinnati Inc. Plane Ry.......com.| 60 1,000,000! 875.0000 . 20 m42d St., Manhatv'le & St. Nich. Av 100 2,500,000, 2, 500. 000 . . .... .. .. 58 | 62 

Cincinnati Inc. Plane Ry...... 1 80 150.000 150.000 25% %., Feb., 6. | 75 [ Unlon (Huckleberry) Ry. ........| 100| 2,000, 000 2,000,000) . .. .... 175 20 

Cincinnati, Newport & Oov. St. Ry. 100 4.000.000 8. 500.0000 rie 23 25 

lOincinnati Street Ry. Co. . .... . . . 0| 18:000,000| 14,000,000 134 % Q., Jan., '98, 1414] 114% [Newark N. J.—Aug 8: 

Mt. Adams & Eden Park Ine. Ry. 50 2,500,000 2,200,000 1 4 x Q.,Jan., 98. E s. ^'onsolidated Traction Co. of N. Ji 100: 15,000,000 15,000,000 eecvesccs 60 00 49 5? 
Ohi —Au g: Newark Passenger Ry. e 100 6,000,000 6,000,000; — 6 600%... ee , 
Cleveland, Ohio.—Aug 8: Rapid Transi 100| 504,000 504,000 1134 % A. 195 | z(5 
n. Bed. & Olev. Elec. Ry 1.000. 004 % J i - 55 n Rap ransit Street Ry.......... , 
9 ° e. e (KEKEN E) : ,000 4 £ CA an., _ » 
Oleveland City Ryyh . 18 8 900 000] 7,600,000 4 K., Oct., 97. 62% 63 Pittsburg, Pa. Aug 8: | | 
Cleveland Electric Ry ... 100 12.000, 000 12,000,000 $4 * Q., Oct., 97. 6) 61 Allegheny Traction Oo.......... 50 500,000 500,000 ............ 41 i 
, ’ oConsoll ated Traction Co....com. 50 15,000,000, 15,000,000 2 %, Jan LI 95. 18! 16 

Detroit, Mich.—Aug 8: Consolidated Traction Oo......pfd.| 50, 15,000,000 15,000 000 8 %, May, '97. 54 RA 

Detroit Citizens’ Street RW 100 2.000, 000 1,260,000 ws we ele ee oe 100% oe pCentral Traction (Ors PE E 50 1,500,000. 900.000 [EE [EXIIT eee * 

Ft. Wayne & Belle Isle R yyy. 100 400.000 100,000 8 3; July, 98. 1755 gOitizens’ Traction Oo. 50 8,000,000 $8 000.000 6% A. 62, .. 

Rapid Railwa PUES als ———Ó 250.000| 250.000 .. | 100 Duquesne Traction Oo...........| 50, 8,000,000; [8,000,000 6 % A. oe " 

it El c Hallway............| ^ 1.000.000 1. 000, 00 00Ce:ͥc esee „ sPittsburg Traction Co.. 50 2,500,000; 1,900,000 8 %, Aug., 95. ss Ss 

Wyandotte & Detroit River Ry. . ji00 250,000  200,000| ............ +  |100 | 110 | Fed:ral St. K Pleasant Valley Ry..| 25 1,400,000 1,400,000 254 &, Jan.,'98. | .. | .. 

’ Pgh., Allegheny & Man. Trac. Co. . 50| 8,000,000; 12,994,889 2 4, Aug., '95. ee es 
n O.—Avug 8: P ttepurg & Birmingham Trac. Ry.| 25 8,000,000! 8,000,000 5, %, Jan., '96. ve 29 

City Railway Co ... . com. 100) 1.500.000!) 1,470,600 14 % Q., Jan 1,98. 100 |102 | Pittaburg & West End Ry...........| 50) 1,500,000 1,500,000 5 % A., June 80, 7 s 

City Railway Oo................pfd. 100 '600. 600,000) 134 % Q.,Jan. 1,'98 |150 | 155 Second A venue Traction Co...com..... 50 4,000,000! 14. 000. 00 0 2 oe 6s 

People's Street Raillway.............| | 1.100000 . . | 8 100 | .. Suburban Rapid Transit Co. . 50! 800, 000% 200.0000 ·U [P H e lo 

s Unlisted. +t Ex div. *Uniisted. f Full paid. f Outatandin E 
a Consolidation of Baltimore Traction Company and Citv & Suburban:Railway Company. Leased to New Orleans Traction 3 ai "pm stock. 


a 
Company controls Citizens’ Railway, North Baltimore Passenger Railway, Baltimore] b Leased to New Orleans Tract} 
& Curtis Bay Street Railway, Baltimore & Powhatan Railway, Pimlico & Pikesville Railway] c Leased to Central Crosstown Railroad at 3 on bonds.. 


and Wallbrook, Gwynn Oak & Powhatan Railway and Park. d Operating the former Met. Trac. system, th ; 
b Leased to Boston Elevated Railroad Company. e Leased to 28d Street Ry. for 99 8 lease Md es EO POIR Sue n, 
c Owned by Brooklyn Rapid Transit Companv. f Leased to Houston, West Street & Pavonia Ferry—now Metropolitan Street Railway. 


d Leased to Brooklyn Heights Railroad. Oo., which guarantees 10 % on capital stock. Leasea *o Metropolitan Street Rail 8 { 1897 : 
$ Stock owned by Brooklyn Rapid Transit Company; road operated by Brooklyn Hte. Oo|| f Leasea to Metropolitan Street Ry. for 99 years from Jan. 1, 1590, at $215,000 per annum 
f Stock owned by Kings County Traction Oompany; road leased to Nassau Electric RR í Leased to Metropolitan Street Railway for 18 & on stock. | ' : d 
f 8 det a NEU DI as rcnt 55 e i 5 Mot St. Ry. for 99 years from April 20, 1892; € % first5 years, 8 % thereafter 
" ee Leased to 
100 of stock owned b North Ch E etropolitan Street Railway for $145,000 per annum. 


icago Street Railroad Company. l Leased to Metropolitan Street Rail stoc 
í trols by lease Ohicago West Division Railway, Obicago Passenger Rall way, and m Controlled by Third Avenue Railroad by mius adag icio z 
West Ohicago Street Railroad Tunnel Company. n Dividends of 1% % yearly guaranteed by Consolidated Traction Oom 


488 X annum paid on outstanding capital as rental by lessee—North Obicago Street o Controls by lease the Alleg’ny, Cent. 1 SLT 
Railroad Company $625,100 of stock owned by West Ohicago Street Railroad Company. p Leased to Consolidated Traci {ton OaS less 3 um dis and Fite ot er R 
b Majority o stock maf i by Ohicago West Division Railway Company; 5 & on §1,000,- q Leased to Fort Pitt Traction Oompany for 6 & on $8,000,000 cap! 


Ohieago esso. stoek. 
guaranteed eri Street Railroad Oom 51 
188 adi N. Ry. Co. hos purehased the M4. A. & den Park road, aes" ming ite bonds! to Consolidated n e ea for? % on le MINA tel 
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PASSENGER RAILWAYS. : TELEPHONE AND TELEGRAPH OOS. 


— — — — — — — — 


Capital Stock. PNE 
m| Bate and Date of ap tock. 
NAME. Par|Authorz'd| Issued. Last D j ——| Rate an 
| iv. Bid. | Asked. NAME. Par Authora’d Issued d Date of a 
New Bedford Mass—Aug 8 
Union Street Railway Oo...........| 100] $850,000; $850,000/2 &, Feb. 98 Boston, Mass.—Aug 8: 
U U 9 eD. 0 eee 158 American Bell Telephone Co. OLLER] 100 50 000 000 28 660 000 4 » 
Northampton,Mass—Aug 8 Erie Telegraph & Telephone Go. 100| ...... | ...... |l t N a gy 7 
Northampton Street Rv............-! 100| 800,000 225,000 4 % A., Jan., '98. 108 J 178 New England Telephone Oo........| 10, 894, 600 10,804, Sio V, Feb. 98. 184% i 
Omaha, Neb.—Aug 8: New YOPK.—Aug 8: 
Omaha Street Hy......... eee oo merican Tel h & Us Ls 
r v 100 5,000,000 5,000,000 Ge 0909009 25 30 *Central & Sout rong Tes Onn, 3 100 repens 14,000,000 1 * Q 951; 961 
Paterson. N. J.-Avug?8 ; *Oomumersial Gable Q0... -..-- 10918800 590 10599000 * Q. 10834 104 
Paterson Ry. Co... . 100 1,250,000) 1,250,000 85 | se Erle Telegraph & Telephone 0. 100 1000/00) rre li % à. 0 7 
, $00000000099000090 elegra e = M ymo mto e. ee 
Providence, R. I.-Aug 8 «Gold & $ tock Telg. Co. guar. 6 S| 100] e * ve ae DIE BE 
United Traction & Electric Oo .....| 100 f nternational Ocean Tel Co. poot 3 12 118 
8,000,000] ,000,000/54 %, Jan. '98. 60 | 64 |[Mextcan Telephone Oo. Lb., 100 2.000,00 . Axe 107 |110 
Philadelphia.—Aug 8: *New York & New Jersey Tel. Co..| 100 3005 E 597% 75 
Fairmount Park Trans. Oo...820 pd.| 50| 2. 000.000 1,770,000 2 %, Dec. 97 MX „ Pacific & Atlantic Teleg..guar. 4 €$| 25| 2,000,000 ,728,000 44 Q., Jan., 98. 150 1151% 
Hestonville, Man. & Fairmount....| 50 1,956,100 1,966,100 2% , July 15, '98, | 487 45 *Postal Telegraph Cable Co. . . . , 100 15,000, O00 15,000,000 1 « B. 77 
Hest'nvi'’e, Man. & Falrm't. 6 % pfd.| 50 588,900 1588, 9006 S'July,'98. 65, 66 Sout' n & Atlantic Telg. Oo.guar.5 %| 25 950,000 559,525 AQ. EN a 
est'nvle, nt Pk. & Had. Pass. Ry. 50 800,000 800.000 % Feb. 1°98. 65 | 66 Commercial Union,Telegraph Oo..| 25| 500,000) 800,000 2 N 85 | 90 
Union Traction Co............ $1244 pd, 50 80,000,000 29,930,450 . 199% 197 estern Union Telegraph Oo....... ’ 7 00% s B., Jan. 1 98. 110 118 
dece Traction Oo... „ 1 50 3 8,297,920 r 5 7134 715 tDiv. guar. by Postal Teleg. Oo. *- EEEE T) » * 1% X; Jan., 98. 9144 4% 
tizens’ Passenger Ry........ 50| 500,000 192,500 68 share G. 4 
eFrankford & Southwark Pas. R 50 .... api 11,875 000 5 80 uu Miscellaneous. Aug 8 : 
fLehigh Avenue Ry. Co.........| 50| 1,000, „5 r american Dist. Teleg. (Phila.)..... 25 000 1° , 
Lombard & South Street Ry. 25| s.s.s.. 000,000 A. & O. — | 47 | d, Sell Teleph. Co. (of Canada.). ... 100! 8,168,000| 8,168,000/2 ds 
d Second & Third Streets Ry....| 50 1,060,000 {771.076 89 share A, Mar. 98 256 $ [Chesapeake & Potomac Telep. CO. 100 BR % B. 165 ./170 
People's Traction Co. . 50 10,000,000 18. 000,000 3 %, A., April, 98. [Chicago Telephone Co.............. 100  ...... — — 5l d 
gGermantown Passenger Ry. . 50 1.500, 000 1572,800/85 25 share 1888 185 e t Central Dist Prtg & Telg.Co.(Pgh.).| 100 750 50 is 202 | .. 
yore? & Ooates Passenger Ry. 50| 500,000 [150,0003 % Jan., 1898 ° 105 di Empire & Bay States Telegraph OO. ] 2 n ee j oe 
People’s Passenger Ry....coin.| 25 1,500,000 740.000) .. = ` -- ||Hudeon River Telephone Co.......| 100| 2,000,000] 2,000,000/1 % Q. ITE 
N People's Passenger Ry. . pid.“ .. 750,000 277, 02 . . 5 Northwestern Telegraph Co.. guar 50 2,500,000] 2,500,000 20. 7A | 76% 
(Phila elphia Seer Co.. 80/80,000000 120,000,000 4 3/8 2Oct. 1,97. | 92 | 93% Providence (R. I.) Teleph. Co.. 50| .... 000/254 X Q. 110 |115 
jOatherine & Bainbridge St..... „ 90| ....... 400,000 6 % A—Mar.,’98. „Southern New Eng. Teleph. Oo.....| 100) 8,000,000] ...... "T 85 | 86 
e iem Pass. R „ 80 1,000,000 580,000 $6 share July 98. 1427 ee ELEOTHIÓ „000, E EP 119 12 
mpire Passenger Ry. Co. * 600,000| 600,000 . ' e n 
jPhiladelphiaCity Pass. Ry....-| 50| 1,000,000 478.000 $7.50 share July'98 175 | 180 LIGHT AND ELECTRICAL MFG. COS. 
jPhiladelphia & Gray's Fy. RR. 50, 1,000,000} 298,450 $3.50 shareJuly'98 90,| .. [Boston. M Aug 8: 
Ridge Avenue Passenger Ry...| 50 750,000 {420,000 $12 share, July '98. 288 3 300 n, mass. ug 5; 
ir niiadelphia & Darby Ry.guar.| 50) ........ 200,000:82 share July '98. Fort Wayne Electric Oo.............] ..5 ͥ . " 
ji7th & 19th Sts. Paes. Ry. guar..| 50 ........ 250.000 $2 share July, e. 187 llo ht Wayne Elec Co. T. Bec. Series . 25... ... 55 D ns 
‘Thirteenth 4 15th Sts. Pass. Ry.“ 50 1,000,000) 335,000 $11 ah. A., July, 8 275 General Electric Co .. Com. 100! 40,000,000] 80,460,000 2 % Q. TE EE 
‘Union Passenger Ry. Co........| 50| 1,500,000 900.000 89.50 hre, July "98220 | .. General Electric Co.............pfd.| 100) 10, 000,000 4, 252,000 875 N Jai; 1898. | 40 | 40); 
iW est Philadelphia agg. Ry. P 50 750,000 750,000 $10 share July 98 225 BE E 8 ub pps D. oe zt ee Ph 53 oe i 2 9 July, 98. er '8 
3 stinghouse Elec. Co. om. 50| ...... 146,700 E 
Rochester. N. Y:—Aug *: Westinghouse El. & Mfg. Oo. pfd. | 50| 4,000,000| 8,996,058 124 % ! 25 | 
Rochester Railway Oo... eonwenerse ee 100 5,000,000 6,000,000 K 9 12 Meh E El. & Mfg. Oo. assent. 560 11,000,000 8,195,126 ^4 X Qs July, 98. io oe 
Reading, Pa.—Avg 5: ew YOoPk.—Aug8: 
Reading Traction Co Edison Elec. III“ g Oo., New Tork. . 100! 9 188.000 
j 201 ng bota F E 299080 eripe 5 & Jy 1s 2t „5 o Brooklyn.. 108 000000 Messen 14 * Oct. "07 125 181 
asse 5 A : an., , A 4 m ng C ooo. , , L] , A " 
[East Reading Electric Ry... ... 50 1, O00, 000 11,000,000|Jan. , 98 64 in Paeon a Btorage Oo......... 100) ...... — bes 11 EU 
uis —Aug 8: nera ectric Co. com. TAAl 4n ^nn am! an aan 2 DT 21 23 
im e 5 R 50 General Electric Oo............. pfd. 100 1089000 80.460.000 2 % Q., Aug , 1898. | 40 | 40), 
3 . Ry 4 di : M i 50 5 fovea 2 «T ee . 1888 ee ee eae Insulation Co.. ry 100 1.000. 000 100905 3% % 8., July, 98. 96 Pa 
Lindell Rà2y ... 8 100 2,500,000 2.400.000 1 7 * July. 88. TAE ec. Lt. & Pow. Co... pid | || ' .. 1 ns 4 = 
National Railway Oo. .. | 2,500,000) 2, 479,000 15 &, July, 98. Pittsburg, Pa.—Aug 8: ee 
Cass Avenue & Fair Grounds....| .. | 2,500,000} 2,500,000 5 8 p \llegheny County Light Oo 
Citizens’ RR. . . . . . e 100 2, 000,000 1 500,000 4 X., Oct., 98 90 = East End Electric Light O 5222 100 500,000] 5000000 J. & J 180 
St. Louis R „„ „„ „4446 ecc" 9 100 2.000,000 2'000 ,000!2 N. July, 98. 95 ns K 00. 50 800, 000 800,000 Q . if 118 
Missouri RR. „6656556 44466 50 2,400,000 2,300,000 185 % July, 98. 170 175 Philadelphia, Pa.—Aug 8 : 
People's RR. Oo 50 1,000,000| 800,000 50c., Dec., 89. Edison Electric Light Oo 
Southern Electric Ry...........com.| 50 500, 000  500,000| . * —— V 571 591 *Electric Storage Battery Oo. "om: 100| 2,000,000| ...... "t 14% 
Southern Electric Ry 6 % pref.| 100 1,000,000 1,000;000/8 8, July, '98 110 112 Electric Storage Battery Co. fd. 100| 8.500, 00000 — si a 
Bt. Louis & Suburban Rp... ... 100 2,500,000] 2.500.000 . 54 «Penna. Hi, Lt. & Pow. Oo....com.| 100) 8.000% «« eee | anne dx a 
Union Depot RRR. ˙ꝑ .. 100 4,000,000) 4, 000, 0008 & A., July, 98. | 175 porn: n ES Pow. Oo..... td. 54 56997090 . te p. sh., Oct. 97. 
Ca]. —July. orthern Elec. Light & Power Co.. e ARAL. TELLS 6, OOt., 97. sè » 
En le ERE 5 80 1000 55% “eno 60080 Sask i Southern Elec. Light & Power Oo.. 8 rie 1253 882500 dis. Jan. 11˙97 18% 14 
Geary Street Park & Ocean Kk... 100) 1,000,000) 875,000/82.80 here % | 40 103 |Miscellaneous.- Aug 8: i ae 8 | 10 
Market Street Ry. . % tnn 100| 18,750,000] 18,750,000|Q., 60c. per share. | 53*;| 5334 [Brush Electric Oo. ., mm ..| 80 
Presidio & Ferries RR. .. . 100 1,000,000| 550, 0000 . . 8% ||Bridgeport (Conn.) Elec. Lt. Oo....| 25 500.0000 — Nt - 
Sepranton, Pa —Aug 8: Missouri-Edison (St. Louis) . com , —L[— T 40 re 
` Eddy Electric Mf MSO E one * e 2299 2 „ „ 0 15 18 
Seranton Railway Co . 50 6,000,000 2,500,000 Ses eee de 12 15 Hartford (Conn ) Elec Light Co. 25 TITTEN TTTEY (EEE) 18 
m Scranton & Carbondale Trac. Oo. 100| 500, 00  500,000| % ...... 2 | 15 Hartford (Conn.) Lt. & Power Co.. 123 000 5 118 125 
m en . Pme Traction Co.. 100 1, 050,000 1, 080,000 .... „ |[New Haven (Conn.) Elec, Lt bn CE CM || 4| 7 
3pP ngfie Aug 8: arragansett ( Prov., R.I.) Elec. Co.| 50 ’ —([— saws 156 | 166 
: Rhode Island Elec. Protec. Go 1,200,000| ...... |2 X Q., Oct., 98. 80 8 
1 ers 55 Ry "TT 100 750,000 750,000 3 8 Royal Eiee Ce (Monee) „ 100 I 000.000 TT ko 110 13 
ringfie Aug 8: oronto a) Elec. Light Oo...| 109) 1085. vei 158160 
1 Street Ry. 1 . eee. 100| 1,000,000 Thomson Houston ele De Docs 100 set tas eran Pr cade 1884 187 
9 U 1,000,000 %% OO es 3 Woonsocket (R. I.) Electric Co TUM 100 Lb d 2 606 „ 0 8, Dec. 1. 96. js 100 
Springfield, Mass. Aus 8: e eese | o -— Ue, 
Springfield Street Ry..............-.| 100} 1, 200, 000 1,166,700/8 % A ex 
U , 0 194 
Toronto Canada.-Aus 8. * ALLIED INDUSTRIES. 
Toronto Ry. Oo................. 100 6,000,000| 6, 000, 000 134 % 8 Boston M —A ; 
e ence , ’ ’ o 97 / ass. ug 8 . 
Montreal Street Ballway CO. O Sandee 4,000,000, 4,000,000) 4 * ; is 97% 5 Electric Heating Oo. .. 50! 10,000,000) . 05 07 
hing .C.—A . ree ; u'g Properties...pfd, 100 4,500, 22 dis SAL . 
y RODT e „W United Kicetrie Securities Co. pid. 10% - , € Feb., 56... | 
ee eee , U *99909960090990000069* e «estos 7 ee ee 
Capita Trantor S 10 112,000,000 12,000,000 GB. per ah, Oct. 97. 78; 95 Ne York.—Aug 8: 
someon & Soldiers if one iy... 60 707,000; $5200 > 73% | St een been , Btorage . RA 18 
Georgetown & Tenallytown Ry. 50 200, 000 200.000 e**90609009920 8 5 Jafe Oar Heating & Li 2626926982224 6 ae dile 3 ids . 1 20 
Metropolitan KR. GG o. voa iN 50 1.000 000 458.900 ů——ͤ— 2í525990 e eee ee ng ghting Oo.. 100| ...... Bie I 8 
f „000, 900 256 % Q. 121 | 128 Worthington Pump Co.. . oom. 100 8.500.000 TE — | 98% 
worcester, Mass.—Aug*: Worthington Pump Oo......-.--pfd| 100 2,000,000) 2:000,000| 1 X 9 
‘Worcester Traction Ooi... eom, 100 2040 000) 2000 000 r . Feb. is | y ||Philadelphia, Pa.- Aus 8: on ar ic 
eee 6 60 x , ’ A A i 8 7 8 
Worcester & Suburban Street A 100 850.000 2 2 900 ; % 8., Feb., '98 9434] 96 Acetylene L. H. & P. Oo......885 pd. 50| 1,000,000  ...... p 
y , , X X, 1897. 85 | „ Electro Pneumatic Trans. Co 10! 1500'000 ees PM 
Wilkesbarre, Pa.—Aug 8: United Gas Improvement Oo. .ecrip.| 50 10000000) iiie. P 2 zn 
K ilkesbarre & W ` els mmercial Co ; 800 . sess - 
r yoming Val. Trac.| 100! 5,000,000| 5,000,000] 1%, Jan., 97. 24 29 Welebact Commercial Oo.... td. 180 988 800 prone i ET za 18 | 20 
* Unlisted. t Paidin. {Full paid. | Outsta els ight Co 22 8 525,100 . 73 | 76 
a Leased io Hestonville, Man. & Fairmount Pasceager Ry. for 6 X on stock: Welsbach Light Oo. Oanada. .. . 8| 50,99 .. 17 50 
„ „ People's and Philadelphia Tracti on companies. Fixed charger Pittsburg. Pa.—Aug 8: l alt =A 
pany. ness of constituent and leased companies assumed by Union Traction Com- Oarborundum Mfg.Oo..............| 100] 200, 000 200.000 
1 wie ug owned by Union Traction Company Standard Underground Cable Oo. .. 100| 1,000,000 1,000000 G 109 [110 
e to nkfo South E TER: A 
e 555 Traction Comhan ACE ca a a Oo; 8 s Er 
ntrolled by Frankford & ] e. 00m. 100) ...... 
viande tree i mr Ren ee ma SH CP AED EET ET * 
ority of stock owned b , : teens 25 id an 
{ Leased to Union Traction VVV Consol. Car Heating Oo... .........| 100 6000 13850,0014 X Feb. 48. a0 | 89 
Lease transferred to Union Traction Company. Jg pratt & Whitney Co. oom. 10000 1 din 
jj Leased to United Traction Co. at al or Pratt & Whitney Oo...........com.| 100) . |... ac ie — | 97 
899 · 1900 and $80,000 per annum V per an, in 1866-7-8, $20,000 p. a., In Pratt & Whitney Oo............pfd| 100) ...... ae sceo .. | 10 
aondsaeniauuuAly. , annually, rental declared as a divi OL it a pba 1 22 0m. n d 83 
k Dividend ot 10 = well- erco DA eese fd. P 2992 200 III [IJ esoo 93 
| Dividend of 6« Neuerauioed Uy EMAL eee 3hulta Belting Oo.. . . .. ... 150 280,90 .. .. „. m e 
m Leased and oparased by the Scranton Railway Com 5 . Oharles Car GGõͤ»'Ü A dxed ucc oe , oeoeceee 000o 60 gea 
pany, formerly Seranton Trae. Oo] ö Unlisted, — 1 —— eos 86 | 90 
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Amount. 
Interest 
NAME. NAME. d | Issued. Due periods. | Bid. 
* — —— 
Albany, N. v. New Orleans La. 
Date o/ Quotation— Aug 8, 1898 Date oj Quotation— Aug 8, 1898, 
The Albany Ry... x: ist nites n Canal & Olsthorns RR... . Ist mtg. 68.) $150,000 $150,000 1912 M. & N. | 101 AA 
The Albany Ry. Oo. . Cons. mtg. 5s.| $500,000 Crescent City RR......-..... Ist mtg. 66.)  ...... 50,000 |1899| M. & N. | 10034 | .... 
he Albany Ry. Go. . .. Gen. mtg. 5e.| 750,000 8 ty RR... .. . . Cons. mtg. g. 56. 5,000,000 | 8,000,000 1948 J. & J. 76 79 
Watervlelt Turnpike & RR. 1st mtg. 6s | 850,000 lew Osieans Oity RE METTRE lst mtg. 686. 416,500 899,000 190 J. & D. | 105 109 
Watervielt Turnpike & RR..2d mtg. 64 150.000 Orl 8 ry ke RR. . Ist mtg. g. 5s. 000. 000 2,599,500 1948 J. & J. 100% 10144 
Olty Railway Co : IM 85 , n eans & Carrollton RR. ad mtg. g. 6a. ,000 850,000 |1907| F. & A. | 110 TM 
e % sees rleans Railroad CO. .. Cons. mtg. 6s 800,000 800,000 1912 J. & J. |101 0 
nterest by Albany Ry. Co tSt. Charles St. RR. Co. . . Ist. mig. 6% 800,000 | 75,000 1808 J. & D. | 10414 | „„ 
Principal “and interest guar. by leans Glty aed hs. Breg deii Or 
Albany Ey. Co. 1890,000 outstanding. 
Baltimore Md. New York. 
Date of Quotation —A ug 8, 1898 ee N of Quotation Aug 8, 1898. 
. ntic Ave. (Brooklyn)....Imp. g. 5s.| 1,500,000 | 1,500,000 1884 J. & J. 95 
— — City ony By. .- lst rs 2 yt ess tte $ = N. ht 114 Atlantie Av. *. — mn) Aenne 759,000 759,000 1909 M. & S. | 17 
Baltimore Trac. Oo..Exten. & Imp. g.6s,| 1,250,000 | 1,250,000 M. 4 N. 108% 10 | Bro dway X sth do Yn) --Cons. mtg. B. 1280.80 78088 ag & D- % 135 
Bel Ban Gan tho, Balto div, ist mz g. ie) reaa E aree M, s 8. (4 — dway K 7th Ave. Isi cons. mtg. g. 56. 12,500,000 | 7,650,000 1948 J. & D. | 119 120 
Bal. Trac. Co. Coll. Trust Let mtg. g 5e| 750,000 | . J. & J. F Jat mig Se.) 1,000,000 | 1,000000 [1900 3. E D. |105 .| 106 
Baltimore Traction Co. Convert die 58. 83000 | ae NAM way & 7th Ave..........2d mtg. 56. _ 500,000 500,000 1914 J. & J. 110 112 
ntral Pass. Ry. Oo... let mtg. 68 | 96,000 | 117,000 J. & J. — «eene Pede ah Tapco | PM MM o M 105 
Pasa , * | gan | m" [du a2 RUBBEMPUeqee © 580260 mtg. , Y , , ——ͤ— 51 
Sey E Bean B s o mE E. Be 8 000,000 8 000,000 1 D j DONUM City RR. Co..1st cons. mig. 56. 6,000,000 | 6,000,000 1941 J. & J. | 1M 1 17^ 
e Roland Elev., ...........1stmig. 5a.| 1,000,000 | 1,000,000 M. & S Brooklyn Beds den 18 | taw 98 J. £X. | wo C7 
Metropolitan Ry. (Wash. ). 1st mtg. g. 58. 1,850,000 | 1,850,000 F.&A eights RR... — Ba. " 250,000 , 250.000 1941 A. & Ò. | 103 8 
8 . ub'n..1st mtg 58. 9,990, ,900, 941 J. & J. 109 109 
N Brooklyn, Q's Co. & Sub’n..ist cons 58. 4.500.000 | 2,750,000 |1941| M. & N. 90 
Lake Roland Elev. were all assumed b — | Rapid Transit...-..... Id 5e.| 7,000,000 | 5,181,000 [1945| U 194 | ...... 
the Baltimore Consolidated Ry. Co i car tle nPery RH. — 1 eie 1 repe M * 275 — 104 
. . . . . cons. . 4B. , , „ B . . 
— ene 
os S. Brooklyn Ist mig. 56 y ! A A 03 105 
Date of — Avs 8, 1898, E R.gen.mtg.g 1.200000 1.402.080 199 J, & D. 110. | 117 
: „E.. z 580 1.100, „100, 4 : * 
tLynn & Boston RR.......1st mtg. g. be. 5,879,000 5. &D. | 101% | 10 |/Bighth Av. RR. Co. ...Cert.indebt. 6 . 1,000,000 | L000,000 1914 F. & A. | 108 e. 
West End Street Ry........Deben. g. 58. 8,000,000 M.& N. | 104 2 St., Man. & St. Nich. Av., Ist mig. G8. 1,200,000 | 1,200.000 1910 M. & S, | 118 116 
West End Street Ry.......Deben. g. 4}48.| 2,000,000 "AK B. see, MM St., Man. & St. N. Av..2d mtg. inc.6«.| 1,500,000 | 1,500,000 |1915| J. & J. | 90 95 
181.674, 000 in escrow to retire outetand- x. Ave. & Pav. Ferry RR. ist mtg. g.5s.| 5,000,000 | 5,000,000 |1998| M. & S. | 121 122 
Ing bonds of absorbed companies. — * Ry Set m. cl. tr. g. Se 13,600,000 11000 000 [1997] F. & A. |14 5 
e ee . . . * ’ , 1 . è 
Charleston S. C. Second Avenue N 1 be 88. 800,00 09.00 1808 J.& J. | 109 | dd 
Bate oj Quotation -Aug 8, 1898. Y: ^8 ^ HRS Ist mig. g. 6s. kc 22 — J. & J. — 11534 
mn Street RR... . . . Ist mtg. 5a.| 500,000 0 1906 3 2 3 et Tube Avenue RR... . . . lot DL 58. 5,000,000 | 5,000,000 [1997| J. & J. | 121. 12256 
harleston City Ry. Ist mtg. 66. 550,000 — 4 J. ° ZI s... enty-third Street Ry...... md d 1 1909 J. & J. "aee 
tOontrolled by Charleston St. Ry. Co. Twenty-third Street Ry..........Deb. 56 „ 150,000 150,000 |1906| J. & J. | 108 108 
Union (Huckleberry) Ry..... Ist mtg. 58. 2,000,000 | 2,000,000 1942 F. & A | 112% | 114 
Chicago III. tt Westchester Electric RR...1st mtg. 5s.| 500,000 500,000 |1948| J. & J. | 111 112% 
Date of Quotation—A.ug 8, 1898, 1,085,000 in escrow to retire gen. mig. 
Ohicago Oity A uae lst t mtg. 4 4,000,000 4.619.000 J. & A 10114 | 10214 184.880 000 1n escrow to retire maturing 
Ohi Passenger Ry...Cons. : 1,000,000 600,000 y Hat 000 in escro 
mI 280. Sie RT. let mig. f. 53. 7,500,000 | 7,500,000 |1929| A. & O. | . . bonds. M a rd 
hicago & So. Side R. T........... ..4 1,500,000 750,000 „ n treasury, $80,000. 
= L4 s Div. Ry... 2M mtg 4 ov 2e J. & J. 10836 | ...... 1 Guar. by Union Ry. Co. 
e oe mig. g. E , , , * Ji à nn ? 1 2.25 
Metro W. Sido Bier. Ry. It mete. f. 53. 15,000,000 18,000,000 342 F. & A. | 54 554 Toronto Canada. 
Borth —.— — AE qunm Y mig. 5s. gp a J.&J. | 104 5 |. mon Ad 5 8, 1898, 
orth cago Cert. inde . 68. ’ , h ji & Ag "TT 108 ontrea ———— coscsccceces lst m . ba. 2,500,000 800,000 1908 M. 48 cece 
North Ohieago ONT . .: nel 742 2 500,000 | 2,500000 I. K N. |i | ioc tToronto Bt. Ry............. 18t mtg. g. 4348. 4,550,000 | 2,200,000 |1921) M. & 8. tees 
West Chicago St. RR. .. let mig. 38. 4,100,000 | 5,969,000 M. & N. 104% . % 03 per m. single track authorized. 
West Chicago St. RR........Deben. 63,..| 2,700,000 | 700,000 Nr | oo deze e in escrow to retire 6s due in 1901. 
West Chicago St. RR. . Con. mtg. g. 56. 12,500,000 | 6,000,000 18800 es | 94 Philadelphia 
W. Ohicago St. el..lstmtg 5a. 1,500,000 1,500,000 1909 F. & A. s.s... — J 
om qme ne da. notice. Oo raid Quotation — A ug 8, 1898 
51 25 assumed by Ohicago W. ntinental Pass. Ry............l8t. mig. 66% 350, 000 810,000 1909 J. de JJ. 
—. — . Co., OX —— ot Apre Pak. Ry... .. ..... Ist mtg. 78| 300,000 200,000 1900| J, & J. 65 "bns 
— owned by W. Ohſeago St. RR. es pee © tes St. Ry. ..... Ist mtg. 6s} 100,000 100,000 |1898| J. & J. 
Co. bject to call after Oct. 1 1899 = So, St. Pass. Ry „lst mtg. 6s 150,000 —— 2 1901 t... m on 29€» sree 
eS á iex 250,000 250,000 à J. J. ee 
Assumed by W. Ohi. RR. Oo., lessee. ^ 1,125°000 307 000 1912 15 cl sav 
eni guar. by W. Ohicago St. RR. Co. 6,698,210 me 1948 : -an |i | us 
Cin inn 000 & J. a$éu 
einpati, O. 1,800,000 1,018,000 1917| F. aA 104 | 105 
Date of Quotation— Aug 8, 1898 100,000 100,000 — A&O LM pos 
, 500,000 . 0. Sess b... 
CRESTE By Jet Dom wel sonon | tomo liaa z. £3, simae mium ee A: Ao: 2 | E 
Mt. Adams & Eden Fx In...lst mtg.6s.| 100,000 | 100,000 1905 A. & O. 250,000 | 246,000 1908| A & o. | 115% | .... 
—— x oe Mtt per — 581,000 1900| M. & S. | 117 72 750,000 | 750,000 1926 M. & N. | 116 | 11634 
Oov. „K.. . - x i 1912| M. 1 | |... The trust certificates were 1 ; 
180. Oov. po 5 2 1 400,000 400,000 1982 J. & J. 180 182 pay foe the shares of the Bi — 2 
{250,000 T re ist mig ple's Traction lines purchased, 
Cleveland, O. Pittsburg, Pa. 
Date of Quotation— Aug 8, 1898, * ee of — Aug 8, 1898, 
rmingham, Knox & Allentown......6s, 500,000 500,060 1981|M. & 8. viris. Lana: 
ro er RE- S. Geng. mig. 52. 800000 | 00,000 1909 M. & 8. | 108 Central Traction Oo...........Isi mig. Se| 875000 | 875,000 1999 „ J |- |. 
Oleveland Olty Cable Ry. . 1s CR 100,000 2,500,000 1922 J. & J. —— cen: — 2 ——ł. lst mig. 58. 1,250,000 | 1,250,000 |/9?7| A. & O. | „„ sse 
eveland Electric Ry. Go. ist mtg. g. 56. — — 2,000,000 1909 J. & J. 10334 Y^ r^ — * let mtg. 58. 1,500,000 | 1,500,000 1980) J. & J, | 108 109 
Do Gent Ry. 14 mig. . 540 8, ,000 | 1,249,000 1918 M. & 8. or ege d daa al. Jack's Run.....5s.| 50,000 50,000 |1918 J. & J. | «| ...... 
aiast Cleveland RR... ......1st = =F ,500,000 1,500,000 1918 M. & N. UG 8 inni à * — Valley...... .Oons. 5a,| 1,250,000 1,250,000 1942 J. & J. 10534 
Ft. Wayne (Ind.) Elec. Ry .1si meni d 1,000,000 | 1,000,000 1910 M. & 8. dn e, c opm ERAI 5s.| 750,000 750,000 |1928, M. & N. | 105 
Lorain (O.) Street Ry. lob note. 05. 600,000 |  ........ 1922 M. & NNW. . 4 ——— fton & Mansfleld.......... 586. 250,000 250,000 |1924| J. &. 
tSt. R Oo.. Grand bio. 10 mate, x. 200,000 200,000 |1915| J. & J. coon I ug * on CO. lst mtg. 56. 750,000 750,000 |1927| A. & O. | = Saba 
141,900,000 in eacrow retire bouds of 600,000 600,000 1912 J. & D. | * . T rarem Birmingham. ... Ist mtg. 5a.| 1,500,000 | 1,500,000 |1929 M. & N. 105 
AGE e etel aaa 5 — Gand mig. se. : cen 500000 1922, J. & J. | +++ 
Unterest guar. by Cons. St. Ky. Co. Second Ave. Traction cee 2.500.000 30001000 1984 kA 2 A ; BRA 
Detpoit, Mich. Sub. Rapid Transit Railway Oo..........6a,| 500,000 500,000 1918 M. K S. ` 
Date of Quotation—Aug 8, 1898, 
do e tg. 5&.| 7,000,000 | 8,835,000 |1905| A. & O. | 97 eee ee 
Wa nie Isle Ry...1st mig. 6e. 400, 877, 1902 A. & o. |l. * Date of Quotation— Aug s, 1898, 
The eee eee eee eae . 1,800,000 1,800,000 1925 J.&D. " N " 
in escrow to retire bond , , . „ m ewpo Street By... Coupon 5s 50,000 
Det. Ry. and Grand River St. Ry. United Trac. & Elec. Co.....1st mig. g. 56 9,000,000 8.260000 ae ios | cu 
New Haven Conn. St. Louis. 
Date of Quotation—Aug 8, 1898, Date of Quotation— 
New Haven St. Ry.........1st mig. g.5s.| 600, 000 600,000 1918 M. & 8. 108 Bodens bà Lo rae T y 
Haven Div. lst nt. 56. 250,000 250,000 1914 J & D. 104 eseese A & Fair Gds. DI lst mig. ba. 250,00C 250,000 1918 J. & J. 100 101 
venus RR-~.1st mtg. g.6e.| 800,000 | 500,000 |1913) M. & N. | 106 | .... |loitisens’ Railway Co... 15 mis. E. 1.8888 | 1200009 1807 J. 4 . 1 10 
venue HH....Deben. g. ês.) 100,000 04,000 isos! M. & B, |10 | °°": Conan His., Un. De. K Mer. Ter 1.000.000 1.000.000 22. in 
. Ter..1si ôs 11¹ 112 
ih interest. “Unlisted. *With interes 
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Amount. 
Interest 
NAME. 5 Issued. |Due| periods. | Bid. | Asked. 
St. Louis. 
Date oj Quotation— Aug 8.1898 
Fourth St. & Arsenal St. Ry. Ist mtg. 6s.| — $50,000 $50,000 |1908| J. & J. 80 85 
Jefferson Avenue By............ lst mtg. 68. 400,000 400,000 1905 M. & N. | 100 102 
Lindell Ry. Co............ m —— lst mtg. 586 1,500,000 1,500.000 |1911, F. & A. | 1065 | 107% 
Missouri RR. Oo. I, O00, 000 700,000 1916 M. & S. | 106 10? 
Mound City RR. Oo..............18$ mtg. 68. 400,000 800,000 1910 A. & O. | 101 108 
copies RR. eS Wi VES ER CRDI it mtg. 1905 e ie ^ y4 R 975% 100 
People's RE. Oo.................... mtg. 78. . 3 : 
3 RR. CMG Cons. mtg. 68.] 1,000,000 800,000 |1904| J. & J. qua Ex 
St. Louis & E. St. L. Electric..18t mtg. 6». 15,000 75,000 |1905| J. & J. 100 101 
St. Louis RR. Co..................... Ist mtg. 58. 2,000,000 2,000,000 1900 M. & N. 100% 101% 
St. Louis & Sub. Ry. Ist mtg. g. 58. 2,000,000 1, 400, 000 1921 F. & A. | 101x | 102% 
t. Louis & Sub. Ry................ Income 58. 800,000 800,000 |......] ......... 60 65 
ttSouthern Electric Ry....Cons. mtg. 6s. 500,000 500,000 1909 M. & N. | 118 115 
Taylor Avenue St. Ry...... lst mtg. g. 6s. 500,000 500,000 1918| J. & J. 110% 111 
nion Depot RR. Co.. Ist cons. mtg. 68. 1,091,000 | 1,091,000 1900 A. & O. | 10254 | 10374 
Union Depot RR. Oo Cons. mtg. 68. 8.500. 000 1,787,000 1918 J. & J. 113 114 
conira cd 55 i 15 RR. re eo 
ontrolled by Union Depot . Oo. 
Controlled by Lindell RR. Co. 
$200,000 in escrow to retire 1st & 2d 
mtg. 
(too 000 in escrow. 
d 200,000 in escrow to retire lst mtg. 
ods. 
San Francisco Cal. 
Date of Quotation— July, 1898. 
California St. Cable RR. . Ist mtg. g. 58. 1,000,000 900,000 |1915! J. & J. 11434] .... 
+Ferries & Cliff House Ry. . . Ist mtg. 68.) 650,000 | | 650,000 |1914| M. & 8. 118% 
Geary St., Park & Ocean RR. Ist. mtg. 58. 1,000,000 671,000 19210 A. & O. 925 97% 
Market St. Cable Ry. Co.. . . Ist mtg. g. 68. 8,000,000 | 8,000,000 1918 J. & J. 126 | ses 
Metropolitan Ry. Oo................. Ist mig. 200, 0 ͥ . [| . as | enano de 
tOmnibus Cable Oo............... lst mtg. 6s.| 2,000,000 | 2,000,000 |1918| A. & O. 12444) ...... 
fPark & Cliff House RR........ Ist mtg. 68. 350, 000 850,000 1912 J. & J. 109 | ...... 
f Park & Ocean RR. lst mtg. 66. 250, 000 250 000 1914 J. & J. 88½ 110 
Powell St. Ry............. . lst mtg. 68. 700, 000 700,000 1912 M. & S. 1189 120 
Sutter St. Ry. Oo............... lst mtg. g. 58. 1,000,000 900, 1918| M. & N. | 10934, 110 
1Oontrolled by Market St. Ry. Co. 
washington D. C. 
Date of Quotation— Aug 8, 1898. 
Belt Ry. Co............ .. O « mtg5s.| 500,000 450,000 |1920| J. & J. 83 | .... 
Columbia Ry. . eee mtg. 66. 500, 000 500,000 |1914| A. & O 113122 
Eckington & Soldiers’ Home. mtg. 68. 200, 000 200,000 1911 J. & D 85 100 
Metropolitan RR. Co.. Coll tr. cons. 66. 500, 000 500,000 1901 J. & J 118 | 119% 
1$50,000 in escrow to retire lst mtg.bds. 
Miscellaneous. 
Date of Quotation — Aug 8. 1898. 
Bridgeport Traction CO. lst mtg. 58./ 2,000,000 | 1.688, oo0 1928 . 
Buffalo (N. Y.) Ry. Co...... Cons. mtg. 58. 5,000,000 | 8,548,000/1981 E dd 1 112% 
{Citizens’ St. R. (Ind'polis).1st cons. m. 58 4,000,000 | 3, 000, oo0 1888 M. & N. 79 80 
Crosstown St. Ry. (Buffalo). Ist. mtg.5s.| 8,000,000 2,8686, 0001982 M. & N 108! 110 
Columbus (O.) St. Ry......18$ cons. g. 58. 8,000,000 2, 261.0001982 J. & J. 101 | 102 
onsolidated Traction (N. J.). Ist mig. 58 15,000,000 | 18,965,000 |1983 J. &D 10514] 105% 
[Crosst'n St. Ry. (Colu’s, O.). Ist mtg.g.5s| 2,000,000 572,000 193g J. & D. 100° 8 101% 
Denver City Cable Ry........ Ist mtg. g. 68.| 4,000,000 | 8,800,000/1920| J. & J. 18 22 
Denver Con. Tram'y Co. Con. m. g. 58. 4,000,000 922,000 1939 A. & G 79 
Louisville (Ky.) Ry. Ist cons. mtg. f. 58. 6,000,000 4, 981, 000 1980 J. & J. 118 1143 
Minneapolis St. Ry. Ist cons. mtg. g. 58| 5,000,000 | 1, O50, o00 1919 J. & J. 90 93 
f No. Hudson Co. Ry.(N.J.).Cons.mtg. 58| 8,000,000 | 2,378,000|1928| J. & J. 102 104 
No. Hudson Co. Ry. (N.J.)..2d mtg. 58. 550,000 550,00011928| M. & N... 
Wo. Hudson Oo. Ry. (N. J.). . . .. Deb. 6s. 500,000 439, 0001902 F. & A. |... d 
Paterson (N. J.) Ry. . . . Cons. mtg. g.6s.| 1.250.000 | 1,000,000|1981| J. 17107 
3200, „000, J. & D. 107 1085 
Rechester (N. Y.) Ry............ lst mtg. 58. 8,000,000 | 2, 000, oo0 1980 A. & O 96 ae 
St. Paul City Ry. . . Cons. E. 58.“ 5,500,000 | 4,298,000|1987| 90 92 
St. Paul City Ry. N Deb. g. 68. 1,000,000 |: 1, 000, ooo 1900 "CH 90 9214 
her rd in escrow to retire lst and 
d mtg. bda. 
1$800,000 in treasury. Bonds guar. by 
Buffalo Ry. Co. 
18760, 000 in escrow to retire bonds of 
o. C. St. RR. Co. 
9887, 000 in treasury. 
9960, 000 res ved to redeem prior liens. 
20,000 in escrow. 
*With int'reet 


ELECTRIC LIGHT AND ELECTRICAL MFG. COS. 


Boston, Mass. 
Date of Quotation—Aug 8, 1898. 


Edison Elec. Illuminating Oo., Boston...| 2,026,000 cease Quar. 156 week 
General Electric Co., gold coup, deb. 5s..| 10,000,000 | 8,750,000 |1922|  ......... 96 S 
Pittsburg, Pa. 
Date of Quotation — Aug 8, 1898 
Allegheny County Light CO. M 66. 500, 000 eO... (1911) J. & J. 106 | ...... 
Allegheny City Electric Light............ 48. 260, . |1918 A. & 0... 
Westinghouse Elec. & Mfg. Oo..Scrip 68. 195,570 TTE Dot M.&8. | .... | .... 
Miscellaneous.—(Aug 8,1898.) 
Edison El. Illg. Oo. (N. York) lst m. 58. . 4,312,000 4, 812, 0001910 ^ 110 
Edison El. Illig. Co. (N. Y.) con. m. g. 58.| 15,000,000 2,188,000 |1993]  ...... 1171 ...... 
Edison Elec. Illg. Oo. E VE Su. es 2,500,000 1,500,000 19400 11 112 
Edison Electric Light (Philadelphia) .. 2,000,000 % „ 
Edison IIIg. Co. (St. Louisa )))) 4,000,000 es... ]1928 F. & A. | .... J .. 
Mo. Elec. Lt. Co. BE Loud oa mtg. 6s. 500,000 eses...» 1909] A. & O. " 
Mo. Elec. Lt. Co. (St. Louis)...2d mtg. 68. 600,000 esses |1921 Cr. 444 
United Elec. Light & Power Oo( N. V.) .. 5.000.000 „ dus 
TELEPHONE AND TELEGRAPH. 
Miscellaneous. 
Yate of Quotation— Aug 8. 1898. 
American Bell Telephone. . . .. 78. 1898 F. & A. 100 aves 
Northwestern Telegraph Co................ 7s. —— e 8 „ 
N. V. & N. J. Telep Toig OS gon migas N „ 106 reise 
Chesapeake & Potomac Teleph. Oo.. .5s. TN es... |1911] J. & D.] 108 A 
ALLIED INDUSTRIES. 
Miscellaneous. 
Date o/ Quotation — Aug 8, 1898. 
American Electric Heating..... oo... DB. 500,000 500,000 |. — .15 ,19 
Armington & Sims Eng. Oo......... T: e — n" TD e 25 
Barney & Smith Car Co.. — 2 . 188 DEN 2... |1942| J. & J. 97 100 
Carborundum Mfg. G. e. %% 909999999 1904 M. & B. Lada) 
Worthington Pump Oo. T——— S 99969. m er £99 o] 
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NOTES FOR INVESTORS. 


Late quotations for copper are: Electrolytic,  118(3113c.; Lake, III0.; 
casting, 111(g14c. 

The report of City Auditor Boyden makes the gross earnings of the Cincinnati 
Street Railway for the year 1897 52,486, 666.98. 

The West Chicago Street Railway Company has declared a dividend of 14 per 


cnt., payable August 15 to stockholders of record August 5. 


It is proposed to establish a $150,000 telephone company to operate in Worcester, 
Mass., in competition with the Bell Company. The stock will be offered for public 
subscription at $25 per share. 

À company has been formed at Berlin, Ger., underthe title of the Electric 
Power Compauy of Santiago de Chile, with a capital of 24,000,000 marks. Extensive 
elecirical undertakings in Chile are soon to be started by the company. 


Trains of the Lexington Avenue line of the Brooklyn (N. Y.) Elevated Railroad 
have begun running over the Brooklyn Bridge permanently. They are to run on 
three-minute headway, and are operated by motor cars, with the third rail system, 
from the Bridge street station, Brooklyn. 


A Boston dispatch states that the directors of the Electrolytic Marine Salts 
Company are still hopeful that the stockholders will get about 30 per cent. of the 
par value of the stock if litigation in the courts does not follow and a receiver is ap- 
pointed. Ifsuch a thing takes place, the directors argue that about all the money 
in their possession will be used up in legal expenses, and that the stockholders 
would scarcely have anything left. 


The United States Commissioner to the Paris Exposition has opened offices in 
the Equitable Building, New York. The office in New York will be in charge of 
an Assistant Commissioner-Goneral and will cover the Eastern States, while a sim- 
ilar office in Chicago will cover the West. Chief Commissioner Ferdinand W. Peck 
will go next month to Paris, where he hopes to get more space for this country. It 
will probably be suggested to American exhibitorsthat tliey combine their exhibita, 
as otherwise inauy would have to go unrepresented. 


Papers for the merging of the Nassau Electric Railway with the Kings County 
Electric Railway Company, the Coney Island, Fort Hamilton & Brooklyn Railroad 
aud the Union Railroad Company were filed in Brooklyn. N. Y., on the 3d inst. 
The capital stock of the Nassau Company is increased from $6,000,000 to $15,000,000, 
divided into $6,500,000 cumulative 4 per cent. preferred and $8,500,000 common stock. 
Tbe liabilities of the Nassau Company are stated as $5,500,000 in 5 percent. mortgage 
bonds, a floating indebtedness of $1,811,200 and $150,000 permanent annual rental 
charges. 

The Governor and Attorney-General of New Jersey onthe 2d inst. accepted a 
check for $11,500 from the Electro Pneumatic Company, whose charter was declared 
void by Governor Griggs last year for non-payinent of franchise taxes amounting to 
$18,000. The company has been reinstated as a New Jersey corporation under au- 
thority given to the Governor and Attorney-General by the last Legislature. It was 
incorporated in 1886 to make and use pneumatic and electrical inventions for the 
distribution of packages. 

The space regulation in the operation of trolley cars on the Brooklyn Bridge 
has materially reduced the number of cars that can be operated during rush hours 
aud has therefore diminished the receipts of the trolley companies. A number of 
plans to overcome the difficulty are being considered. Evgineers who have closely 
examined the bridge structure say thereis no danger to be feared from any load that 
traftic on it is likely to cause. Bridge Commissioner Shea, however, has invited 
Washington A. Roebling to come to New York aud make an examination of the 
bridge, his report to be furnished to the general pubiic as speedily as possible, in 
order that they may have authoritative information regarding the present condition 
of the structure. 

W. Huntington, president of the American Railway Electric Light Company, 
has demanded of the Philadelphia News Bureau " from whom it secured its infor- 
mation regarding an article it published lately, in which it was stated that a re- 
ceivership for the company was not improbable in order to effect à reorganization. 
The letter continues: You must be aware of the fact that the publication of such 
a notice, which in its effect depreciates the value of the holdings of a large number 
of stockholders and which notice is unwarranted by facts and unjustified in the na- 
ture of its insinuations, is, according to law, an indictable oflence.“ Mr. Hunting- 
ton says that unless the information sought is given he will proceed against the 
* News Bureau." 


The Cleveland Electric Illuminating Company's first mortgage 5 per cent. gold 
bonds are recommended by Spencer Trask & Co. as being particularly desirable for 
permanent inyestment. The bondsare in coupon form, $1,000 each, with privilege 
of registration. "They are redeemable on and after April 1, 1910, at 110 and accrued 
interest. The amount outstanding is $1,200,000. Tnese bonds are secured by a first 
mortgage on all the property, rights and franchises of the Cleveland Electric Illumi- 
pating Company, which is the only clectric lighting company in the city of Cleve- 
land, O. 


According to the American Manufacturer," electricity is furnished near 
Niagara Falls for $18 per horse-power per year for continuous service. Allowing a 
loss in the application of 25 per cent. in the case of electricity and 50 per cent. in the 
case of steam, due to the greater use of belting and shafting, the mill using 1,000 
horse-power under steam conditions would need only 750 electrical horse-power. 
This, at $18, amounts to only $13,500, against $60,000 for the steam plant, or a saving 
of $16,500 per year. This sum represents a dividend of nearly 10 per cent. on a capi- 
tal of $500,000. 


The Chicago News" says: The Commonwealth Electric Company will issue 
2 500.000 5 per cent. 45-year bonds. A syndicate is forming which will take $2,000,- 
000 (the amount that will be put out at once) of the security. There will also be 
reserved $150,000 to take up a like amount of underlying bonds issued by the various 
corporations which were absorbed by the Commonwealth, and the remaining $350,- 
000 of bonds will be issuable for extensions. The mortgage will provide that after 
this $2,500,000 of bonds are issued still other bonds may be issued to cover 75 per 
cent. of the actual cost of further extensions and improvements.”’ 


The industrial and commercial development of electricity on a large scale dates 
practically from the International Electric Exhibition held in Philadelphia in 1884. 
At that time the total investment in electrical applications in the United States, ex- 
clusive of telegraphy and telephony, was less than $1,000,000. The capitalization in 
the electrical applications in this country at the present time is estimated at about 
$1,900,000,000. The electric lighting plants in the United States represent a money 
investment of $600,000.000. Electric railways have a mileage of 14,000, with a nom- 
inal capitalization of about $1,000,000,000, and employ 175,000 men. The capitaliza- 
tion of the telephone service is about $100,000,000, and about 1,000,000 telephones are 


in daily ute., 


The Boston News Bureau” says: The proposed reorganization of the 
American Electric Heating Corporation whereby the $10,000,000 capital was to be 
scaled to $1,000,000 will probably not be attempted this year. The bondholders of 
the company are also the largest stockholders and they will probably be content to 
go without their interest and etlect no radical reorganization at present, in the hope 
of better thingsto come. The large owners of this company believe that there are 
great possibilities in the electric heating field, but they realize that electric heating 
is in its infancy, and it is not anticipated that the use of electric heating apparatus 
will come into general usc until lower rates are obtainable for electricity." 
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EDITORIAL NOTES. 


At the special meeting of 


The General the stockholders of the 
Electric Company General Electric Com- 
and its pany at Sohenectady on 


Impaired Capitai. August 10, for the pur- 
pose of reducing its capi- 
tal stook, over 95 per cent. of the sbares of the stock 
was represented. Such a large number of proxies 
were handed in however tbat the whole of the after- 
noon was consumed in checking them off. It was 6 
o’olock before the oredential committee, which con- 
sisted of Messrs. W. Lowell Putnam, R. Treat 
Paine and M. F. Westover, was ready to report, and 
it was therefore decided to defer voting on the ques- 
tion until August 17. 

Mr. Putnam presented a minority report, object- 
ing on various grounds to some of the proxies. The 
majority report on the other hand approved of the 
authority of all the proxies presented, hoth reports 
being finally ordered filed. 

A question was raised as to the legalitv of the ac- 
tion taken, the counsel of the company giving it as 


bis opinion that no injunction would be granted 


upon the bill of complaint by Mr. T. L. Livermore, 
and that, even granting action should be taken, it 
would merely place the stockholders back to tbeir 
original rating. 
posed reduotion will be injurious to the interests of 
the minority holding preferred stock, and also that 
the common stock is not properly represented, while 
thoee in favor of the plan assert that with the capi- 
tal reduoed the stockholders will be able to draw 
dividends, and that furthermore it would be of 
great benefit to the company. 

That some action looking toward a reorganization 
was necessary has long been apparent to all those in 
any way familiar with the financial condition of the 
General Eleotrio Company, especially during the last 
few years. According to its Sixth Annual Report 
the company’s net earnings during last year 
amounted to $1,231,852.37, while it owes its pre- 
ferred stockholders $1,488,200 unpaid dividends 
that bave been accumulating since July, 1893. In 
other words, it would take more than a year’s net 
earnings to settle with its preferred stookholders, to 
say nothing of its common stock, on which likewise 
no dividends have been paid for the last five years. 
All the acoumulated unpaid dividends on the pre- 
ferred should by right have been added to the liabili- 
ties of the General Eleotrio Company and considered 


as such, but, as we have frequently pointed out, as 


liabilities they have been persistently ignored. 

This proposed reduction of preferred stook, and 
likewise of future dividends, by a joint vote of the 
preferred and common stockholders, would seem in 


Mr. Livermore claims that the pro- ` 


our opinion to bea very dangerous precedent, for if 
such action is allowed to pass what is to prevent a 
corporation in whioh, as is usually the case, the 
common stockholders are in the majority from 
voting, if it feels so inolined, to reduce the holdings 
of the preferred stockholder ninety, or for that 
matter even 100, per cent. and thus get rid of him 
altogether? This method of remedying capital im- 
pairment should have the effect of making purohas- 
ers of preferred stook extremely cautious. 

If the proposed deal goes through, and the pre- 
ferred stockholders are paid their accumulated divi- 
dends, and the value of patents is reduced by $4,000,- 
000, the next Annual Report of the General Electric 
Company will out but a sorry figure. 


* 3 * 


The question of adopting a 
suitable motive power on 
street railways, elevated 
and suburban roads is an 
all- important one. The 
Metropolitan Street Railway Company of New York 
bas just issued some $15,000,000 in bonds for the 
alleged purpose of equipping its remaining lines 
with electricity, and there is still much talk of 
changing the motive power on the elevated roads, 
although the policy of the Manhattan Elevated 
people would seem to be that of making haste slowly. 
Ina very interesting article on this subjeot which 
recently appeared in the New York Times, Mr. H. 
G. Prout gays: 

„Whether or not electricity would save anything 
in cost of operation in this special case isa matter 
of debate among experts. The steam locomotives 
now used on the Manhattan Elevated are efficient 
machines, and, taken all in all, the elevated railroads 
of New York give the people a service which in the 
combination of the magnitude of the traffic, the 
safety with which i$ is carried, the speed, the regu- 
larity, the comfort, aud the economy is unparalleled 
in the history of transportation; it is probable that 
no other instance can be found in which these ele- 
ments are combined on such a scale. But, farther, 
the service is possibly the most intense in the 
world, and an interruption causes ‘inconvenience to 
thousands of people. But with the steam looomo- 
tive each train is a self-contained unit, and an acoi- 
dent to that train does not necessarily interrupt the 
trafic over the whole line or interrupt it for a oon- 
siderable time, but with electric working the whole 
system is on one string. A failure in the power 
house or in the conductors stops everything. In 
practice this diffioulty is not as serious as it is in 
theory, but the danger is present, and the prudent 
engineer is bound to think of it when he decides 
between steam and electricity.’’ 

In the last half of the above paragraph the writer 
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aptly points out the principal disadvantage at- 
tending the use of electricity either on an ele- 
vated road or on roads such as the eleotrically 
equipped sections of the New York, New Haven 
& Hartford Railroad. That there would be danger 
of asuburban road equipped electrically breaking 
down at some inopportune moment is not to be 
doubted, and for this reason the equipping of such 
a road with, for instance, the third-rail system would 
gcaroely seem advisable, Imagine the inconvenience 
that would be experienced were a suburban road 
sach asthe Long Island Railroad to break down on 
a summer morning as occasionally happens in the 
case of the Brooklyn Bridge cars. In regard to the 
equipping of the Manhattan Elevated with elec- 
tricity, the advantages to be gained by doing away 
with the existing smoke nuisance and affording in- 
creased trafic would in our opinion outweigh the 
danger of a breakdown occurring, and even in the 
event of u breakdown there are other means in a city 
such as New York for speedily reaching one’s des- 
tination. 

x * & 

Until recently compressed air or 
steam was the motive power 
most generally adopted in mines. 
During the last few years, however, 
eleotricity bas been gradually made use of for vari- 
ous mining purposes, first being installed in what 
are termed non-fiery mines or oollieries in which 
explosive gases do not accumulate. The purposes 
for which power in most mines is required are haul- 
age, drilling, coal cutting, pumping, hoisting, light- 
ing, signaling and blast firing. The introduction of 
electric haulage in non-fiery mines offers no serious 
difficulty and has been adopted in a number of cases, 
as the cost of haulage by electricity is some thirty 
per cent. less than with mules. 
of which there are two distinct types, is also coming 
more and more into use, especially in coal mining. 
For the latter class of work, or where soft rook is to 
be pierced, what is known as the augur-drill is used. 
This type of drill is mounted upon an iron frame 
which is held upright by being securely pressed be- 
tween an overhead beam and the floor by means of a 
vertical screw at the bottom much resembling in 
appearance and operation the old form of jacksorew. 
An eleotrio motor is securely fastened to the frame, a 
pinion being attached to the armature shaft, which 
in turn gears in a toothed wheel of larger diameter, 
through which the augur passes. The necessary our- 
rent for operating a drill of thia description may either 
be taken directly from the mains or from a generator 
mounted upon a oar. When boring through ooal, 
holes may be drilled at the rate of a foot a minute, 
which bas proven considerably more economical 
than hand work, in spite of the fact that the whole 
apparatus has frequently to be taken down and 
moved to a new spot, entailing considerable time 
and labor. 

The electrical percussion-drill is operated on an 
entirely different principle from tbe augur drill, a 
plunger to which the drill is attached being made to 
move through the medium of magnets back wards and 
forwards in a cylinder somewhat similar to that of a 
locomotive. 

Eleotrio coal-cutters are now quite extensively 
employed in mines in various parts of this country. 
Their principal advantage would seem to lie in the 
fact that where such a machine is used the coal 
can be gotten out with much less breakage aud con- 
sequent waste. Statistics go to show that a man 
working with an electric coal-cutting machine can 
under ordinary circumstances get out one-third more 
coal than can & man working with a pick, This 
dves not necessarily mean that there is one-third 
more profit in the use of such a machine than by the 
hand method, as the cost of the current, repairs and 
interest on the outlay would have to be deducted; 
but even allowing liberally for these items the 

electric coal cutter has proven more economical. 


Electricity 
in Mines, 


The eleotrio drill, : 


As far as hoisting by electricity is concerned, the 
constant starting and stopping is not conducive to 
economy as the motor is essentially a constant-speed 
machine if high efficienoy is required. In spite of 
this fact, however, in mines that are equipped with 
electricity eleotrio hoists are used to a limited ex- 
tent. The dring of blasts is usually accomplished 
by small portable machines and not as a rule by 
taking current from the electrical mains. 

Great care has to be exercised in installing elec- 
trical apparatus in fiery mines, and until compara- 
tively recently the motive power in such mines has 
been compressed air. All wires, switches and mo- 
tors have to be arranged in such & manner as to 
eliminate all possibility of sparking. However, 
since the introduotion of polyphase motors, requir- 
ing no commutators or brushes, the problem has 
been simplified, and by observing proper precaution 
in running the wires and placing the other apparatus, 
little danger from explosion due to an eleotrio spark 
is to be apprehended. 

That electricity will gradually supersede other 
forms of power in mines cannot be doubted. Mr. 
Rankin Kennedy, who a few years ago thoroughly 
investigated the advantages and disadvantages of 
electricity in mines, expressed his opinion in one of 
the leading English technical papers as follows: 
In the non-fiery mines electrical transmission is 
cheaper in first cost and in maintenance, much easier 
applied and higher in eflicienoy than oompressed 
air. In fiery mines it is much more eflicient and 
with induction motors quite as safe, although dif- 
ference in first cost is not so great.” 


Under the Searchlight. 


Notes and Comments on Various Topics. 


More Financial Jugglery. 


The Boston News Bureau of August 11 says: 

It is officially stated that the directors of the Westing- 
house Electric & Manufacturing Company have, by au- 
thorizing the issue of $3,500,000 fifteen-year 5 per cent. gold 
debenture certificates and by selling $3,000,000 of such issue, 
completed a financial transaction of great advantage to 
the company and its stockholders. The proceeds of the 
sale of these debentures will retire the outstanding float- 
ing and bonded debts of the company and return to its 
treasury as available assets stocks and bonds in various 
lighting and power companies yielding an annual income 
exceeding one-half the interest charges of the debenture 
certificates, 

Where have these bonds been—in hock? The 
common stock of the Westinghouse Company having 
lately been worked up some five or six points, it 
would seem as though Mr. Westinghouse contem- 
plated following in the footsteps of Mr. Coffin. It 
would however be shockingly rough on the oredit- 
ors of the Westinghouse Company were the preferred 
stock of that corporation reduced by vote of the 
common shareholders. 

& N * ` 

„LIGHTNING“ of London is responsible for tbe 


following : 

A few days ago I was riding onan electric tramcar, and, 
contrary to al! regulations, fell into conversation with the 
man atthe wheel. After hearing to my astonishment that 
he had learned the profession of “motorman " in thirty 
minutes, I mildly suggested that he should teach me. He 
evidently thought this would be too much for him, but 
after alittle polite persuasion, and the signature of an 
affldavit that I considered myself to be a sober and devout 
individual of sound mind and well disposed towards the 
common weal, he put me on to the handles. Now driving 
a tramcar is like riding a bicycle, quite easy when you are 
used to it but at first you a- e apt to get mixed. All went 
smoothly for a few seconds; we were bowling down hill 
with no current on and there was a sharp curve in front. 
Slow down and ring the bell," said my tutor, so I put on 
the brake. Where's the bell?" says J. Down below,” 
says be. Looking down I observed a lever sticking out, 
something like the knee swell of an organ, so I knocked 
it over and the bell rang; then away we went again, my 
tutor instructing me in real Thames steamboat fashion— 
Ease her, Stop her,” '' Start her," Turn astarn,” etc, 
Then, as we overhaul a perambulator, '' Ring bell," says 


he, so down I come on the knee swell. That's the sand 
box," says he; but the baby saw the tram and screamed, 
and the nurse cleared out, kissing her hand to the con- 
ductor—so we were all saved. My tutor thought I did pretty 
well for a beginner, se I handed him the reins and lit a 
cigar. On the whole, I conclude he was better pleased with 
my smoking than my driving; of course something must 
be allowed for experience. 


& NK X* 

By the terms of the protocol signed by the repre- 
sentatives of the United States and Spain at Wash- 
ington on the 12th inst., Spain relinquishes all claim 
of sovereignty over and title to Cuba; Porto Rico 
and other Spanish islands in the West Indies, and 
an island in the Ladrones, to be selected, are ceded 
to the United States, and the United States will hold 
and occupy the bay and harbor of Manila pending 
the conclusion of a treaty of peace which shall de- 
termine the control, disposition and government of 
the Philippines. These are the results of the war 
between Spain and the United States in the year of 
our Lord 1898, of which the following is a skeleton 
chronological record : 

Feb. 15 -Tlie battleship Maine blown up in Havana 
harbor. 

May 1—Dewey destroys Spanish fleet at Manila. 

May 19—Cervera's tleet reaches Santiago. 

June 3—Sinking of the Merrimac. 

June 22—Shafter’s army lands at Baiquirl. 

June 26 to July 4—A series of brilliant eryagements on 
the outakirts of Santiago including the capture of El Caney 
and storming the heights of San Juan. 

July 3—Cervera's fleet destroyed. 

July 14—Santiago surrenders, 

July 26—Miles lands at Guanica. 

July 29— Ponce surrenders. 

Aug. 11—Spain accepts our peace terms, 


To this may be added the capture of Manila by 
Dewey on August 13. 


* * X* 


TuE Boston News Pureau is responsible for the 


following : 

One prominently identified with electrical matters saya: 

do not believe that many of the manufacturers of 
electrical machinery, such as the General Electric, West- 
inghouse and Walker companies,are making money to-day 
notwithstanding the fact that they are all rushed with 
orders. The reason for this is that they are obliged to do 
so much experimental work that a goodly percentage of 
profits goes into the scrap heap. Many contracta are taken 
at pricea which show a loss, principally for the reason that 
the company’s experts find it impossible to give reliable 
estimates on machinery which the companies have never 
before manufactured. I believe that a general electrical 
consolidation will have to take place before there will be 
any large profits in the business, for with three or four 
competing companies in the field. all with large salary lists, 
prices are bound to be placed as low aa to prove unprofi- 
table to the companies securing the contracts.” 


There is not the slightest doubt but what some of 
the larger eleotrical manufacturing concerns, notably 
the General Electrio Company, are in the habit of 
taking contracts at an extremely low figure, with little 
or no profit, but we do not think that this is due to 
any of the reasons given above. There are other 
reasons for this, and we have frequently pointed 
them ouf. 

K N „* 

WE reproduce the following from the New York 
World, and sincerely trust none of our readers will 
langh themselves ill : 

He—Have you heard the latest? 

She— What 1s it? 
He—Never look an auto-car in the motor. 
K K x 

THE American officers in Santiago are laughing 
over a joke which some of the Spanish oflicers told 
on themselves. At the Casino Espanol they had a 

graphophone and during the siege the favorite piece 
of music which came from the instrument was one 
of whose name and origin they were ignorant. It 
was not until after the capitulation of the city that 
they learned from American bands that their favorite 
tune was The Star Spangled Banner.“ 


K&K * * 


COMMISSIONER OF INTERNAL REVENUE Scott has 
announced that the Internal Revenue office holds that 
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an electric belt, manufactured and recommended as 

a remedy for diseases of the human body, is a me- 

chanical appliance or device, and although used 

remedially or medicinally, cannot properly be in- 
cluded in the terms of Schedule B of the War Rev- 
enue Act taxing medicinal preparations. This de- 
cision would certainly seem just, as the so-called 
electric belt is unquestionably purely a mechanical 
appliance and sbould not be taxed as a remedy any 
more than the faith cure. 

x X * 

THE barbed-wire fences surrounding Santiago, and 
which have proven a hindrance and nuisance to our 
hard-worked soldiers, have, it seems, after all, their 
advantages. Not lony ago one of the wires of such 
a fence was sufliciently insulated to allow of tele- 
graphio messages being sent from one army corps to 
another a distance of five miles. Thus the Span- 
iards unwittingly saved the enemy’s signal corps the 
trouble of laying a wire through a rugged country. 

& „ * 

PROBABLY the first practical application of wire- 
less telegraphy took place during the Royal Alfred 
Yacht Club Regatta beld recently in English waters. 
Wireless messages describing the race were sent over 
distances vary ing from five to ten miles, and were 
published in successive editions of the Dublin 
Evening Mail. Signor Marconi was himself the 
operator, transmitting the messages from a steam 
tug, ‘‘ The Flying Huntress.” The instruments are 
said to have worked splendidly and not a single 
message had to be repeated. 

The General Electric Company owed on July 
1, 1898, 81.488, 200 accumulated dividends on its pre- 
ferred stock. These dividends have not been paid 
since July, 1893. The rate of interest is 7 per cent. 
per annum. Neither have any dividends been paid 
on its common stock since August, 1893. 


“FOOLS ARE MY THEME." 


It is à oreed with some that the fools far outnum- 
ber the wise in this world. We have never ourselves 
advanced this dootrine, but there are times when 
we are impelled to ask if it does not contain an ele- 
ment of truth. Otherwise how can we explain the 
present situation of the Electrolytic Marine Salts 
Company? To be quite frank, we had not supposed 
the fools to be anywhere near so plentiful as the ex- 
perience of this company has demonstrated ; and that 
perhaps is saying a good deal. When the Reverend 
Jernegan and his associates began to send out their 
circulars inviting the publio to subscribe to their 
little scheme to extract gold from sea water, we 
expected they would ‘‘ rake in“ some money before 
they fled the country, but we did not anticipate that 
they wouid ‘‘ go through so many persons of pre- 
sumed business intelligence. The masses, being 
without financial training, are peculiarly liable to 
be taken in by every trickster that comes along. 
But when a man has been in business thirty or forty 
years, and has displayed enough judgment to acquire 
a competency, you have a right to expect that he 
will not try to extract sunshine from cucumbers or 
gold from sea water. The fact that so many persons 
of large means were caught by such a palpable fraud 
as the Electrolytic Marine Salts Company is calou- 
lated to make cynios the world over laugh themselves 
hoarse. 

We suspect it will be necessary to go back nearly 
two hundred years to find an enterprise on ite face 
so delightfully absurd as the Electrolytio Marine 
Salta Company. Many comments are now being 
passed on the Reverend J ernegan’s shrewdness, but 
we are inclined to believe that were he not by nature 
a most consummate ass he would never bave at- 

tempted such a scheme. I$ is incredible that any 
one in bis senses should bave believed that there was 
the ghost of a possibility of working the racket," 


And yet it worked beautifully, and perhaps after all 
its promoter was endowed witha knowledge of human 
nature so profound as to be almost preternatural. 
He certainly sized-up his fellow-oreatures much more 
accurately than we should have done, and we do not 
mind oonfessing that this is an acknowledgment we 
do not consider due everyone. 

Well, the gentlemen who have put their $10,000 
apiece into the Electrolytic Marine Salts Company— 
to say nothing of the humbler contributors—may 
now oonsider that their money has ‘‘ suffered a sea 
obange into something rich and strange." They 
bave our sympathy, but we oan, nevertbeless, not 
help drawing the comforting reflection that life will 
never become flat, stale and unprofitable” (tbough 
we are not so sure in the latter particular) while such 
delightful rogues as Jernegan abound. 

We always feel inclined after an episode like this 
to give some good advice. Our first point is, beware 
of enterprises that are floated on the names of olergy- 
men. We regard the clerical profession the highest 
among men, but we have not much regard for oler- 
gymen who descend from tbat lofty estate to float 
joint stock companies. And if we may be quite 
frank, we may say that we regard as a fool any man 
who views the situation differently. In the second 
place, scrutinize sharply every kind of a stock that 
is offered you at fifty cents a share. A small par 
value does not always indicate bad faith or poor 
prospects, but when you consider that the proportion 
of companies so capitalized that go to the wall is 
overwhelmingly large, it is just as well to look be- 
fore you Jeap. In the third place, use a little of the 
reason with which you have been endowed by nature, 
and reject all schemes which on tbeir face are absurd. 
But it may be said that the Electrolytio Marine Salts 
Company was not of such. Well, we have no reply 
to make, except perhaps to say that the person so 
holding has our entire sympathy. One is not to be 
blamed for congenital defeots.— U. S. Investor. 


INTERNATIONAL ASSOCIATION OF MUNICIPAL 


ELECTRICIANS. 


The Annual Convention of the above Association 
was held at Elmira, N. Y., on the 10th and 11th 
inst. Aboutsixty delegates were in attendance and 
many of them were accompanied by their wives and 
daughters. The acting mayor of the city, Alderman 
A. J. Watson, welcomed the visitors to the city in a 
brief but hearty speech, which was appropriately 
responded to by Clarence E. Stump. President Wil- 
liam Y. Ellet of the Association then delivered an 
address in which he said : 

tt Our work is not a mere trade. We do not hold 
a job. By faithful study and by practical demon- 
stration we are fast raising our business into the 
grade of a profession. It is now taught in the pro- 
gressive colleges and a start may be made towards 
acquiring ita mastery while still under pupilage in 
the schools. It follows that there is something of 
permanency in the position of municipal electrician 
when once it has been attained; and this is wise, for 
tlie expert has not only to know his apparatus, but 
must also know how and where every portion of it 
is located throughout the oity which he guards; and 
this 18 not the least of his requirements. Other 
men will honor us as electricians if we but honor 
the profession that we pursue. The progress of 
electrical science is the wonder of this wonderful 
age. The men who keep abreast of its development 
are in the forefront of progress; the world is looking 
to electrical experts for its freshest triamphs, and 
they are invading as well as transforming every field 
of human industry. If we beara modest part in this 

great advance it is still an important one and is 
never ata standstill. The discussions of this meet- 
ing will amply demonstrate this proposition. The 
able men who adorn the roll of our membership will 
find a hearing far beyond the walls of this chamber, 


and in the secular as well as in the technical press. 
The papers read were as follows : 

'' Electrolysis; the Best Means of Prevention,” by 
Capt. Wm. Brophy of Boston, Mass. : 

'* Maintenance of Central Office, embracing the 
Storage Battery," by Morris W. Mead of Pitta- 
burg, Pa. 

Aerial Construotion,“ by W. II. Thompson of 
Richmond, Va. 

*' The Difficulties a Superintendent Has to Contend 
With, and the Best Way to Avoid Them,” by F. P. 
Foster of Corning, N. Y. 

“ What the Association Has Accomplished Since 
Organization," by J. W. Aydon of Wilmington, 
Del. 

Wilmington, Del., was selected for the next Annual 
Convention. The oflicers elected will be found in 
our“ Telephone and Telegraph ” department, The 
name of the Association there given, however, is 
The National Fire & Police Telegraph Superin- 
tendents and City Electricians’ Association.“ 

The new president, J. W. Aydon, was born in 
Wilmington in 1850. He learned telegraphy in the 
office of the Western Union Telegraph Company in 
Philadelphia, and entered the service of the Phila- 
delphia, Wilmington & Baltimore Railroad Com- 
pany in May, 1868, as operator at Clayton, Del.; in 
1871 was appointed train dispatcher in tbe Philadel- 
phia office, He is now completing his thirtieth year 
of continuous service for that company, many yoars 
of which have been spent in the Wilmington office. 
Mr. Aydon has always taken an active part and 
shown a deep interest in public affairs, and in 
1883 he was elected superintendent of the police 
and fire alarm systems of Wilmington, whioh posi- 
tion, with a slight intermission, he has held sinse. 


M. WITZ ON THE DIESEL MOTOR. 


Writing in the Rerue Général des Sciences, that 
well-known authority on the gas engine, M, Aimó 
Witz, oriticizes the Diesel motor and explains it. 
He shows first how the Carnot oycle, which gives a 
maximum efficiency, commences with an isothermal 
compression, continues the compression adinbati- 
cally, commences the expansion isothermally and 
continues it to the initial point adiabatically. But 
to geoure an ignition temperature from the adiabatio 
portion of the compression it would be necessary to 
use a pressure which would be inadmissibly high in 
praotice. M. Diesel therefore abandoned the double 
compression and replaced it by a single adiabatio 
compression whereby he attains the temperature of 
ignition. He then introduces fuel and allows ex- 
pansion to proceed along an isothermal until the 
fuel entry being out off the remainder of the expan- 
sion takes place adiabatically. The effect is not 
equal to that of the Carnot oycle; it is less though 
still high. Fora pressure of 250 atmospheres the 
eflicienoy is 0.730. Good as this is, the ordinary gas 
engine would give an equal return for equal oom- 
pression and possesses all the advantages in elas- 
ticity and power, complete combustion and smart- 
ness of running that is possessed by the Diesel mo- 
tor. Ina word, the Diesel motor has no theoretio 
pre-eminence over the ordinary combustion motors. 

Though M. Diesel contemplates air compression 
to 250 atmospheres and the employment of solid fuel 
pulverized, in reality the engine set to work in 
summer, 1897, had only 35 atmospheres of compres- 
sion and used petroleum in one cylinder in place of 
the three cylinders contemplated in the compound 
ideal engine. The theoretic cycle is cut sbort at 
each end of the diagram, and the cycle is as follows: 
(1) Indraft of air during the descent of the piston; 
(2) compression of this air on the up stroke; (3) in- 
trod uotion of combustible gradually, and expansion 
along the double carve, first isothermally, and then, 
after cut-off, adiabatically; (4) exhaust. 

There is a small air compressing pump whioh de- 
livers to a reservoir; distribution is effected by 
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valves actuated by cams. The valves are in no 
sense peculiar, but are very carefully made for the 
high pressures employed of 35 atmospheres, M. 
Diesel having however renounced his ideas as to 250 
atmospheres. Injection of combustible is regulated 
as to its duration of injection by means of a cen- 
trifugal governor. Though Diesel has not been able 
to realize his expectations, his motor may be con- 
sidered worthy of attention. The substitution of a 
practical oyle of maximum efficiency for the Carnot 
cycle has vanished, and the actual motor is less 
original than the idea which gave it birth, but the 
oyole realized is sufficiently interesting to constitute 
a distinot event in the history of the oil motor in- 
dustry. The existing motor, as made, has a power 
of about 20 HP., a cylinder of 0.250 in diameter 
and Om. 40 stroke. It makes about 160 revolutions 
per minute and consumes 230 grammes of oil per 
HP. hour effective (? brake) at full power, and 278 
grammes at half power, a remarkable result com- 
parable with the Priestman 8 HP. engine at the 
Plymouth trials, which consumed 385 grammes; the 
Niel motor at Meaux of 6 HP., which used 307 
grammes, and the Grob motor of 7 uP., which used 
271 grammes. A 4 HP. motor of one Pctreano was 
olaimed to have only used 250 grammes. ‘Thas the 
Diesel motor is allowed by M. Witz to be the first 
in economy. The calorific power of petroleum being 
11.015 calories, the horse-power hour requires 2.621 
calories. The efficiency is thus 24.2 per cent. as 
against the best at Meaux of 21.2 per cent. M. 
Witz expects that Diesel may even improve on these 
results, and recommends inventors to follow his ex- 
ample and strive after higher compression, a fact 
pointed out long enough since.— Electrical Review, 
London. 


FALK CAST-WELDED RAIL JOINTS AT NORWICH 
AND COVENTRY. 


As announced by us a short time ago, the Falk 
system of oast-welding has been adopted for the 
Norwich and Coventry electric tramways, The 
essential difference between tramway and railway 
track is that the rails for a tramway when once laid 
are covered in up to the tread of the rail by paving 
of some sort, while railway rails are exposed. When 
tramway track is once laid, uuless special devices 
are adopted, it is impossible to get at the fishplates, 
and the bolts become loose. It has been the experi- 
ence on all the tramways in tliris country on which 
mechanical power has been used, that after a very 
few years the joints begin to give trouble. When 
heavy motor oars pass over a joint, unless the joint 
is absolutely solid, there is a tendency on the part of 
the rails to separate while tne wheel is passing from 
one rail onto the other. This causes what is known 
as the hammer - blow, which is both injarious to 
the motors on the car aud bad for the track. It 
causes the head of the rail to wear down at joints, 
thus inoreasing the tendency to bammer. The best 
possible track would be a continuous oue, i. e., 
without any joints whatsoever. Por mauy years 
past, but especially since electrio traction was in- 
troduced, means have been sought whereby this 
could be practically attained. The first idea naturally 
was to electrically weld the rails, and the Johnson 
Company of the United States spent a great deal of 
time and money in trying to perfect a system of 
electrically welding the track. As far as the oper- 
ation itself went, it was perfectly suocessful. There 
was only one drawback, namely, the cost of the 
plant required to do the work, and the nece:sity of 
having highly skilled labor. The price of the joint 
was therefore excessive. 

The Falk Manufacturing Company finally suo- 
ceeded in practically solving this problem, and since 
1894 a verv large mileage of track in the United 
Ssates has been leid on their system, and excellent 
results have been obtained. We have examined 

many miles of such track, and have found this 


method of jointing give very excellent results in 

practice. There is still in this country a great 

prejudice against the continuous rail. It is thought 
by some that if a continuous track is laid, and the 
paving on the length of road removed, the track will 
buckle or bog,“ but experience has proved that 
this is not the case. In tramway work variations of 
temperature do not affect the rails as much as one 
might expeot, owing to their being entirely covered 
ia and supported by pavement. It is easy to ascer- 
tain the strain on the rails due to the variations of 
temperature. Assuming a coefficient of expansion 
for steel of 0.0000065, and multiplying this by 75, 
which is a liberal figure for the number of degrees of 
maximum deviation from the temperature at which 
the welding is done, we get 0.000447, which is that 
part of its length which a rail would vary when ex- 
posed to a variation of 75 degrees. A steel bar will 
extend 0.00003 of its length when subjected to a 
tensile stress of 1,000 Ib. per square inch. Dividing 
the estimated expansion by this figure, we get for 
the strain 16,200 lb. per square inoh, as that due to 
75 degrees if no expansion is permitted. As 40,000 
lb. per square inoh is a safe value for the elastio 
limit of steel, it can readily be seen that the elastio 
limit is not reached. 

Wherever joints have broken, in no case have they 
pulled apart more than 2 in. This would seem to 
show that the pull which broke the joint was nota 
cumulative effort extending all along the line, but 
merely the result of a local strain extending buta 
short distance on either side of the joint. 

The Falk system is now being introduced into this 
country for the first time by Mr. Robert W. Black- 
well, at Coventry and at Norwich, where some 5,000 
joints are now being cast-welded. The system 
roughly consists in casting a cast-iron sleeve round 
the sides and bottom of the rail joints, the rail ends 
being first placed firmly together. In oases where 
they do not absolutely touch, thin plates of steel are 
driven in between the heads of the rails before cast- 
ing. Before fixing the molds, which are of cast iron, 
the sides and bottom of the rail are cleaned, and this 
is generally done with an emery wheel ora sand blast. 
The cast iron used is of a special mixture found to 
give the best results, and it is run at a greater heat 
than i8 used in making ordinary castings. The cast 
icon running into the iron molds chills rapidly on 
the outside surface, thus causing very great pressure 
to be exerted on the metal which is still in its molten 
state in contact witb the web and foot of the rail. 
As the metal is poured in from one side and comes 
in contact with the web or thinnest part of the rail 
at its greatest heat, this part of the rail is brought 
to a white heat, and owing to the pressure exerted 
on the molten oast iron, this is practically forced 
into the interstices of the steel, thus not only mak- 
ing a thoroughly good mechanical joint, but also 
ensuring a good electrical bond. The seotion of the 
cast-iron joint is so designed as to have at least the 
same tensile strength as that possessed by the rail, 
The cast-welded joints used are generally about 14 
in. long, and the weight of cast iron varies in accord- 
ance with the weight of the rail from 70 lb. to 140 
lb. per joint. 

The cast iron must necessarily be melted close to 
where the work is being done, and for this purpose 
a portable cupola on wheels is necessary. The weld- 
ing plant used at Coventry consists of a smal! cupola 
with the necessary fan, steam turbine and boiler 
fitted on to a truck to be drawn by horses. In the 
plant used at Norwich gearing is fixed to the wheels, 
so that the steam engine which drives the fan is also 
utilized to propel the car. 

In answer to the various a priori objections which 
have been raised against the principle of cast-weld - 
ing, it may be stated, as one example among many, 
that in 10 miles of track which were cast-welded at 

St. Louis in the early part of 1894 and over which 
there has been a very heavy traflio, the joints to-day 
are in as good condition as when they were first 


made, and so perfect that it is practically impossible 
to detect them, At the present moment there are 
some 200,000 oast joints in the United States, while 
a large amount of cast-welding has been done in 
France and Germany.— Electrician, London. 


Wind as a Motive Power. 


The well-known Danish scientist and inventor, 

Prof. La Cour, has given the question of & more ra- 
tional. utilization of the wind’s power a moet 
thorough and careful attention for & series of years, 
and has carried on & number of State-aided experi- 
ments and tests in this connection. In an interest- 
ing leoture before a Copenhagen soientifio society, 
Prof. La Cour recently communicated some of the re- 
sults he had already obtained. He first touched upon 
a few historical points, stating that the first epooh- 
making technical essay bad emanated from the 
Alexandrine mathematician, Hero, who lived some 
2,000 years ago. The matter was allowed to rest 
for 1,500 years, when a new move was made in the 
Orient and by the Mohamedans carried to Europe, 
where it grew and increased until it, by the discov- 
ery of the application of steam, received an immense 
impetus. But Hero’s essay had given the first im- 
pulse; it was widely translated and commented 
upon. The utilization of wind-power became more 
general, and the engineers of that period gave the 
bulk of their attention to the construction of wind 
and water mills. With regard to the most practical 
construction of a wind mill, says the Engineer- 
ing (London), Prof. La Cour pointed out the fallacy 
of the opinion tbat the greatest effect was obtained 
by horizontally-moving wings. Ile touched upon 
he various manners in which the problem of turn- 
ing the mill according to the wind had been solved, 
and then dealt with the construction of the wings. 
The great mathematicians of the last century had 
given much attention to this question, but all their 
careful caloulations had not led toany real re- 
sults. Their physical suppositions were erroneous, 
because they held that the effect upon the mill ex- 
clusively depended upon the pressure of the wind 
when it struck the wings. 

The question of the effect of the wind’s pressure 
upon a flat surface is a complicated one, but it has 
in any case been demonstrated that the suction on 
the leeside is a very important factor. Prof. La 
Cour had at his experiments measured the effect 
an artificial—and oonsequently even—wind bad 
upon different models at different speeds, and these 
experiments bore out the correctness of some of the 
ordinarily accepted rules in the construction of 
windmills, for instance, as regards the number of 
wings. A mill with 16 wings has only 1} times as 
much power as one with four, In measuring the 
percentage of the power of the wind striking the 
wings which was absorbed or utilized by the latter 
he arrived at the, at first sight, somewbat startling 
figure of 143.7 per cent. This unlooked for result 
was owing to the above-mentioned suction on the 
lee side of the wind passing between the wings. 
That the wings should not be plane, but have a bent 
or a concave shape, was an old-established truism, 
and the shape of tbe wings basin reality much in- 
fluence upon the suction which is more especially 
caused by the wind which just passes the edges of 
the wiog. 

In measuring the percentage of the wind-power 
utilized it was, consequently, also taken into ac- 
count the wind passing between the wings, and, 
instead of 143.7 per cent., the figure was 21 per 
cent. Tbe absolutely best shape for wings has, how- 
ever, not ye& been ascertained. The most important 
practical point in connection with windmills is 
the solution of the problem bow best to neutralize 
the inconveniences caused by the irregularity of the 
wind. Prof. La Cour has for this purpose constructed 
an original regulator, called the kratostate, by 
means of which a windmill can very well be used 
for working a dynamo, 
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THE USE OF ACCUMULATORS IN CON- 
NECTION WITH LIGHTING AND TRAC- 
TION SYSTEMS.* 


BY JOHN H. RIDER, 
Borough Electrical Engineer, Plymouth, Eng. 

Acoumulators have always been an essential part 
of the equipment of a continuous current lighting 
station and their value is becoming more recognized 
every day in alternating current and power stations. 
In order, therefore, that the opinions and experienoes 
of members may be obtained, this paper is presented, 
with the hope that it may give rise to a useful 
discussion. 

watts output 
— will 

watts input 
geldom exceed 75 per cent. under ordinary working 
conditions, and since a steam plant must always be 
used to oharge them, it follows that a given output 
can generally be obtained more cheaply direotly 
from the steam plant, if it can be run at an econom- 
ical load, than from accumulators. 

But in deciding what is an economical load for 
any given set of steam plant, the whole of the 
plant—boilers and piping, as well as engines and 
dynamoe—must be taken into account. By proper 
subdivision of the dynamo units, it will generally 
be found possible to keep the running sets as a fairly 
economical load. Bat with the boilers and piping 
it is different. Steam has practically to be kept up 
for the whole of the 24 hours in as many boilers 
as will be required at the maximum load, and 
the whole of the steam piping kept oon- 
nected ready for use. So that at, say, anything 
under three-quarters of the maximum load, the 
steam plant is generally working uneconomioally, 
because of the large standby and radiating 
losses. Therefore it would pay to run one of the 
dynamos, if necessary, for the sole purpose of charg- 
ing accumulators when the load on the plant as a 
whole had dropped to an uneconomical point. Or if 
a dynamo bave to run in order to supply eleotrio- 
ity for other purposes, and it can only be run under 
such conditions at a low load-factor, then it would 
pay to use its surplus power for charging cells. 

The disobarge from the cells can, in like manner, 
be economically used at any time when either a 
dynamo would otherwise have to run lightly loaded, 
as for example, when the load on the station was 
more than x dynamos could do, but considerably 
under the output of x + 1dynamos. Or when the 
gain in efficiency by using the steam plant direct 
would be more than counterbalanced by the extra 
number of men required to work it. Or when, by 
taking a share of the load at the peak, the total 
amount of the plant at the station may be reduced. 

It may be therefore stated, as a general rule, that 
it will pay to use acoumulators in a station if they 
can be both charged and discharged at a time when 
the steam plant or part of the steam plant would 
otherwise be working at an uneconomical] load. 

It is practically impossible, in any station, 80 to 
arrange matters that all the plant working shall be 
kept at an economical load for any length of time. 
The demand is constantly varying, and oftentimes 
in a most unexpected manner. So that in almost 
every station a set of acoamulators would be of 
service, the cells being used to level the load on the 
plant. We all want our load ourve ” to be a hori- 
zontal straight line, and acoumulators will help us 
to obtain this by filling up tbe hollows with a charge 
and by leveling the peaks with a discharge. 

Aooumulators are of far more value in a station 
when used in this way than when kept for the pur- 
pose of acting as a stand-by in the event of a fail- 
ure of any of the plant. Of course, when charged 
they are always available for this, up to the limit of 
their output, but primarily tbeir use should be to 
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supplement the plant by helping it to work at an 
econumioca] load. 

The prime cost of a battery for a given KW. out- 
put (for 5 bours) is roughly the same as for steam 
dynamos and boilers for thesame output. The de- 
preciation need not be more than 5 per cent. per 
annum, if properly treated and looked after, and this 
is about the same as for the steam plant. 

We will briefly oonsider the use of accumulators in 
(1) the continuous current lighting station, (2) the al- 
ternating current lighting station, (3) the traction 
station, and (4) the combined lighting and traction 
station. 

CONTINUOUS CURRENT LIGHTING STATIONS. 

Continuous current lighting stations are now al- 
most universally on the multiple-wire system, with 
either 3 or 5 distributors, and the battery is there- 
fore divided into equal seotions, the whole being 
however in one series. Fig. 1 shows an arrange- 
ment which is in use at a number of stations in this 
country. 

It will be noticed that only two of the dynamos 
are connected with the middle wire. The others 
(generally of a larger size) are oonneoted directly 
across the outers. Even theugh the acoumulators 
may be large enough to take the difference in load 
between the two sides of the system, when the 
Jarger dynamos are running, it is not possible, or at 
any rate advisable, to connect all the machines di- 
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rectly to the outers, because the two sides of the bat- 
tery may be discharged unequally, and itis there- 
fore necessary to be able to charge them at different 
rates. 

The larger machines need only give a voltage 
equal to that required on the feeders at the highest 
load. The two smaller ones must be able to give 
together a voltage at least 25 per cent. higher than 
this, in order to properly charge the cells, As is 
well known, the voltage of a cell remains sensibly 
constant during discharge, but during charge the 
back EMF. gradually rises, owing to the chemical 
action and the formation of gases. 

One result of this rise of pressure at the terminals 
of the cella is that the battery must either be en- 
tirely out off from the lighting oirouit during 
oharging, or else regulating switches must be used, 
so that the number of cells connected to the mains 
may be varied, and the pressure on the lighting 
cirouit kept oconstant. And as tbe number of 
cells connected to the lighting oirouit must be 
altered, so also must regulating switches be provided 
to vary the number of oells connected to the obarg- 
ing dynamos, in order that the end cells may be 
equally oharged with the rest. These regulating 
switohes are indicated in Fig. 1. It is extremely 
important to watoh that the charging switches are 
never connected to a less number of ocells than the 
disobarging switohes, or else the intermediate cells 
will be liable to be charged in the reverse direotion. 

It will be found practically impossible to prevent 
unequal charging and discharging of the end cells, 
particularly if there be any load on the mains while 
the charging is going on. Nothing is more liable to 
upset a battery as a whole than to have any cells 
unequally charged with the rest. Even at a little 
sacrifice of efficiency the battery should, as far as 


possible, be charged and discharged as a whole, in 
order that every cell may be equally treated. This 
is hardly possible by the arrangement shown in Fig. 
1. Unequal use of the cells leads to unequal capaci- 
ties, with the liability to reversal and all its oon- 
sequent troubles. 

For these reasons the arrangement shown in Fig. 
2 is mach to be preferred. 

All the dynamos are connected directly across the 
outers, the two smaller ones having a middle wire 
convection as well. There are no regulating switches 
required at all, except when the battery is being dis- 
oharged. The dynamos at all times give the voltage 
required on the bus-bars, and there is no need what- 
ever to vary their pressure on account of the charg- 
ing of the cells. The extra voltage required for the 
charging is added to the voltage of the bus-bars by 
means of a smal] ‘‘booster’’ in the oell charging 
circuit, and the rate of charge can be varied to any 
extent simply by varying its excitation. The 
boosters can be carried on extensions of the shafts 
of the smaller units, or may be motor driven if de- 
tired. 

Each side of the battery may thus be charged and 
discharged as a whole, and when discharging its 
pressure is varied by means of back EMF. cells as in- 
dicated. 

A sign of the times is the tendency to favorably 
consider the use of acoumulators in sub-stations. 
They should be oharged directly from the mains 
during periods of light loads, the extra voltage being 
obtained by means of motor-driven boosters. Not 
only the station plant but also some of the mains 
may by this means be kept economically loaded. 


ALTERNATING CURRENT LIGHTING STATIONS. 

Contrary to the general practice of engineers who 
have to use alternating ourrent plant, the writer has 
for many years advocated the use of acoumulators 
in such stations. Their uses are two-fold. They can 
be used as a standby for the exciting plant, and 
also, partioularly in small stations, to keep up the 
supply during the hours of light load, through the 
medium of a motor-alternator. The day load plant 
oould oonveniently oonsist of an engine, alternator 
and dynamo on the same shaft, with a clutch coup- 
ling between the engine and the machines. 

The alternator and dynamo should each be of the 
same output, and the engines sufficient to drive 
either at full load, or both at half load. During the 
daytime the engines would drive both, the alternator 
for whatever lighting there may be on the mains, 
and the dynamo for charging the cells. As tbe light- 
ing load increased, so the charging current would be 
decreased, keeping the load on the engine constant. 
When it was desired to use the discharge from the 
cells, the engine would be uncoupled, and the dy- 
namo, run as & motor, driving the alternator. This 
may be done either at the time of the peak ' of 
the load, thus reducing the demand upon the boilers, 
or at any time when there was only a small load on 
the station, such as after midnight or on Sunday 
mornings, 80 that a number of the staff may be re- 
lieved. 

If the alternators be excited from bus-bars, fed by 
a common exciter or exoiters, the cella would be 
joined in parallel with them, and the obarging dy- 
namo would take the place of all or some of the 
exciters. 

If each alternator have a separate exoiter, then 
change-over switches should be provided, so that the 
cells may be used on any machine when required, 
instead of its own exoiter. 

TRACTION STATIONS. 

Acoumulators have earned for themselves a bad 
name in connection with traction systems, beoa use 
they have in most cases been carried upon the cars, 
each set having only its own oar to propel.. The 
result of this bas been not only large oost in hand- 
ling, owing to the removal of the disobarged cells en 
bloc, and the substitution of a freshly charged set 
every few hours, but also rapid deterioration oonse- 
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quent upon the shaking and tbe heavy electrical 
strains due to frequently starting the cars. 


With only one car to run, each set of cells bas to be 
large enough for the maximum current taken at any 
time by that car, the average working ourrent being 
not more than one-third the maximum. But when 
a number of cars are run from one battery, fixed 
either in the generating station or in a sub-estation, 
a far less jerky ourve is obtained. Owing to the 
improbability of all the oars starting together, the 
maximum output is much lower in proportion to the 
average output, and the strains on the cells are much 
reduced. 

Large transformers in sub-stations are much more 
efficient, and with a given capacity in kilowatts will 
allow of much larger lamp connections than a num- 
ber of small house transformers. In a similar way 
large batteries in stations or sub-stations are much 
more efficient, and with a given output will maintain 
a much larger car service than if divided amongst a 
nuwber of cars. 

Owing to the rapidly fluctuating load, the plant in 
a traction station is generally working only at a low 
average load factor. The machinery ranning must 
be capable of meeting the maximum demaud, while 
the average load does not probably exceed one-half 
of the maximum, The advantages of acoumulators 
are moet apparent here, and the wonder is that more 
traction stations do not use them. 

In the first place the accumulators would take the 
peaks of the load, thus relieving the machinery of 
the sudden jerks due to starting the oars, and in the 
second place the amount of runring plant could be 
reduced to that sufficient for the average load. 

The ourves that were taken from an actual tram- 
way system having eight oars running showed that 
the pressure varied from about 495 to 510 volts, the 
current taken by the oars from 300 to 375 amperes, 
and the dynamo output from about 115 to 150 am- 


Without the acoumulators, sufficient machinery 
would have to be kept running to supply the maxi- 
mum load of 375 amperes, although the average load 
was not greater than about 150 amperes. As it is, 
one dynamo will easily do the work instead of two, 
and oan be kept at a very regular load throughout 
the whole time, so regular in fact that lighting 
could easily be done from the same machine. 

The cells in this case were oonneoled as a whole 
directly to the bus-bars, in parallel with the dynamo, 
no regulating switohes being used. 

In order that the accumulators shall take their 
share of the load in this manner, it is necessary that 
they should be of ample size for the work, with a 
low internal resistance, and the dynamo should be 
shunt wound with a falling characteristio. When it 
is required to fully charge the cells a booster is gen- 
erally used. 

In order to assist the battery to discharge when 
the total load exceeds the output of the dynamos, 
and to charge when the load is less, a compound 
wound booster is sometimes used, in the manner 
indicated in Fig. 3. 

The booster, which in the figure is shown motor 
driven, bas two field windings in opposition to one 
another. When the line ourrent is equal to the out- 
put of the dynamos, the two windings must neutral- 
ize each other, and the booster will give no preasure. 
Then the battery will neither obarge nor disobarge. 
When the line ourrent is lees than the output of the 
dynamos, the shunt winding will predominate, and 
the booster pressure will be in the right direction 
for charging the cells. When the line ourrent is 
greater than the output of the dynamos, the series 
winding will change the polarity of the booster, so 

that it will add a pressure to the battery oircuit, 
and thus help it to discharge. By means of the 
switoh S, the battery can be connected directly to 
the line when required. 

Prof. Mengarini of Rome uses automatic switohes 
to vary the number of cells in the accumulator oir- 
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ouit, so that with a fixed machine voltage the bat- 
tery may be charged and discharged at such rates as 
to maintain a constant output for the machines. At 
Leeds, also, automatio switches are used for the same 
purpose, worked by means of a relay and small 
motor. The great complication, however, intro- 
duced by the use of automatio switches, and the evils 
attendant upon the irregular oharging of the end 
cells, are strong arguments against their use. 

From the curves taken it was shown that if tbe 
battery be large enough for its work, and the dyna- 
mos shunt wound with a sufficiently drooping char- 
acteristic, it will not be necessary to use either a 
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sub-stations, should be mainly charged during the 
time the cars are not runniag, say from midnight to 
6 A.M. During the remainder of the day they would 
be in parallel with the generating plant, to be used 
as required, 

COMBINED LIGHTING AND TRACTION STATIONS. 

The addition of a lighting load to the ordinary 
traction station may not be of much benefit to the 
Jatter, but the combination of a tramway and light- 
ing load will be of great service to the lighting 
station. Attention was drawn to the many advan- 
tages to be gained by the lighting station from tbis 
combination, in a paper presented to this Associa- 
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compound wound booster or regulating switches, in 
order to keep a steady load on the dynamos. It 
would be very interesting to know whether the 
automatic switohes gave any trouble at Leeds, aud 
whether they are still used. 

Besides being used in the generating station, ac- 
oumulators can be of great service in sub-stations, at 
the far end of long traction systems, for the purpose 
of keeping up the line pressure. They can be either 
charged by means of a spevial feeder from the gen- 


t on at its 1896 Convention, of which the writer was 
joint author, and a number of the practical points 
were considered in a contribution by the writer to 
Lightning, in November of the same year. It will 
not be necessary therefore to deal more than briefly 
with the subject at tbe present time. 

In arranging a combined lighting and traction 
station, the one aim of the engineer should be to use 
a3 much of the plant as possible for the combined 
purpose. The boilers and steam piping would be 
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FIG. 3. 


erating station, or directly from the line during 
periods of light load, with the help of a booster. 

A system of some interest is the combination of 
cells carried upon the cars, with the use of the over- 
head conductor, as at Hanover. In those parts of 
the town where the trolley wire is not permitted, 
the cara are run from the cells carried by them, while 
outside the town the ordinary trolley system is in 
use. The cells can be obarged in position from tbe 
trolley wire, or at the station in the ordinary way. 

Acoumulators used in the generating station, or in 


common in avy osse, and the engines (at any rate 
during the daytime) could be used to drive the light- 
ing and traction maobines at the same time. The 
exaot method of arranging the plant would depend 
upon the local conditions, but by adopting one ma- 
ohine for traction and the other for lighting, the 
combined load could be taken by the same engines. 
A battery of accumulators properly arranged would 
prevent the flactuations of the tramway load from 
affecting the lighting. During the evening, both 
machines could be used far lighting if desired, leav- 
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ing the accumulators to deal with the traction. 
Afser midnight the battery would be charged. 

With a proper relation between the tramway load 
and the lighting load, it should be possible to have 
a nearly constant output for the boilers and engines 
throughout the 24 hours. The acoumulators would 
look after the fluctuations in the daytime, and take 
the overlapping of the loads during the evening. 

Before closing, the writer would like to draw 
attention to, and protest against, what seems to bea 
common practice amongst accumulator manufac- 
tarers. When maintenance rates are asked for and 
received, it will generally be found that, anless the 
capacity has been specified by the customer, the con- 
tractor will bave offered to maintain the battery to 
not greater than from 60 per nent. to 70 per cent. of 
its original capacity. When a battery is put in to 
do certain work, it ought to be understood that its 
full capacity would always be required. But from 
the fact that most contractors will not offer to main- 
tain 100 per cent. capacity withont excessive terms, 
it would appear that batteries, as a rule, are rated 
too high in their lists. 


ALUMINUM MANUFACTURE, WITH DE- 
SCRIPTION OF THE ROLLING-MILLS 
AND FOUNDRY AT MILTON, STAF- 
FORDSHIRE.* 


BY E. RISTORI. 


(Concluded from page 72.) 

Heavy Alloys of Aluminum.—There are many heavy 
alloys of alaminum, in addition to the well-known 
bronzes; some of these have not yet reached the de- 
velopment to which their valuable qualities entitle 
them, and whiob they will ultimately attain when 
better appreciated by mechanical engineers. Alu- 
minum bronzes are undoubtedly superior in strength 
to most of the oopper-tin bronzes now in use, and 
they are especially suitable for marine engineering. 
Propellers of aluminum bronze have been success- 
fully made for most of the 26 and 30-knot torpedo- 
catchers, also a large number for the French Govern- 
ment. The two classes of bronze must frequently 
employed are marked K3and R4. The difference 
between them is simply in the proportion of alumi- 
num they contain. The followiug tests show their 
maximum, minimum and mean breaking loads and 
elongations, agreeably with which R3 has a guaran- 
teed tensile strength of 35 tons per square inch with 
25 per cent. elongation in 2 in., and when cast R4 
breaks at 40 tons per square inch, with 10 to 12 per 
cent. elongation also in 2 in. These have the ad- 
vantage of being oonsiderably cheaper than other 
bronzes, are easily employed for avy foundry work 


without special appliances or tools: 


— Breaking load.— — -— Elongntion.——— 


Tons per square inch. Per cent. in 2in. 
Mark. Max. Min. Mean. Max. Min. Mean. 
R3.... 437... 396 .. 41% 13.00.. 6.50.. 9.75 
KR 4 ..... 36.6 .. 30.8 .. 31.0 85.00 ... 15 50 ... 23 30 


Uses of Aluminum.—The principal uses of alumi- 
num are too many to be enumerated. The proper- 
ties of the metal are so akin to those of copper and 
bra:s that, broadly speaking, alumiuum or one of its 
light alloys sbould to a large extent replace both 
copper and tin and also nickel or german-silver. 
Such a change would be followed by various advan- 
tages to all concerned. Not only would there bea 
considerable reduction in the weight of the articles, 
but they would not tarnish nor turn black on expo- 
sure to air. The cost should be the same, if not 
actually lower, inasmuch as, bulk for bulk, alumi- 
num is already cheaper than copper or tin, and its 
price will continue to fall as the demand inoreases. 
One field, however, remains, which copper is bound 
to maintain as its own—namely, the constraction of 
insulated electrical conductors. Experiments have 
already been made on a large scale with bare con- 


€ Paper read before the Institution of Mechanical Engi- 
neers, Derby, Eng. 


ductors of aluminum for telephones, eto., and the 
British Aluminium Company are using it in this 
manner at their Foyers works with perfeotly satis- 
factory results, its conductivity, weight for weight, 
being double that of copper. Bat when the mains 
have to be insulated, copper is absolutely unap- 
proachable, on account of its greater conductivity 
volume for volume, which is 165 per cent. of that of 
aluminum. Besides the advantages set forth above, 
aluminum is not poisonous, and is pre-eminently 
adapted for the manufacture of cooking utensils. 
On the other hand, tinware is not particularly cheap 
in the long run, for it is constantly wearing vut; 
oast iron is heavy and brittle; and copper requires 
to be frequently retinned in order to avoid all dan- 
ger to health. Inasmuch as an aluminum saucepan 
costs no more in the first instance than a copper one, 
weighs much less, is perfectly innocuous, and does 
not periodically need a fresh inside, it is not sur- 
prising that the employ ment of aluminum in kitchens 
and canteens is spreading rapidly. 

A steady demand for aluminum is springing up 
in various kinds of printing processes as well as in 
lithograpby. The metal appears to answer admir- 
ably for the construction of rollers used in calico 
printing; and when its surface is properly prepared 
it is also capable of replacing the ordinary litho- 
graphio stone. Ib can easily b» imagined that, in- 
stead of having cumbrous and heavy stones, which 
can be printed only on special slow-iunning ''litho?? 
machines, it is far better and cheaper to use thin 
sheets of a metal which oan be bent into a circular 
form and printed on rotary presses, Bicycles of all 
kinds, eleotrio light fittings, chains, bridles, stirrups, 
surgical instruments, sextants and other scientific 
apparatus, keys, cigar cases, pen and pencil holders, 
toilet articles, plates and dishes, spoons, forks, 
frames, name-plates, door furniture, hat and coat 
pegs, boot-trees, fire-engine fittings, business and 
visiting cards, photographic cameras, eto., are a few 
of the things that are being daily made io alumiuum 
by various firms, and all these articles should be 
sold at the same price as if they were composed of 
brass. There are other instances where aluminum 
should economically replace commoner metals than 
copper or brass. Wherever a great deal of dead- 
weight has to be continually moved about, the co-t 
of motive power, for which there is apparently no 
return, is serious, aud if this unremunerative weight 
oan be reduced to one-third of its present amount, 
in the course of a year or $wo the saving in power 
will more than compensate for the greater initial 
outlay. Thus frames for cabs and motor cars have 
already been made in aluminum; and though in 
England experiments have not yet been tried in this 
direction, aluminum railway carriage frames are 
under review in France. Especially for motor cars 
there should be a large field here for aluminum. A 
further demand for the metal will be brought about 
by its introduction into the military services. All 
parts of the soldier’s equipment have practically been 
made already in aluminum, such as mess-tins, water- 
bottles, buttons, helmets, parts of rifles, cartridge- 
ca-es, fittings for guns, tents, horseshoes, portable 
bridges, eto. Nothing muoh has yet been done in 
Euglaud in this direction, but it is well known that 
Continental armies, notably that of Germany, are 
employing aluminum on a large soale. One of the 
largest uses to which aluminum has been applied is 
in metallurgy, where its valuable metallurgical 
properties were discovered and utilized. It is com- 
mon knowledge among steel-makers tbat inyots often 
turn out spongy at the top; and when particularly 
good ingots are required, the faulty portion is cut 
off and melted over again. By the introduction of a 
very small proportion of aluminum to iron, steel or 
brass, eitber in the mold or in the ladle, the founder 
can be quite certain that the ingots will be solid all 
through. When used in this way, aluminum has 
the peculiar virtue of instantly liberating all the 


gases contained in the metal, and of keeping it fluid 


for a longer period, so that by the time the oasting 
solidifies, the gases bave had an opportunity to 
escape. In almost all steel works, and in all the 
principal foundries, aluminum is now being em- 
ployed; and reporta from some of these state that the 
result is a reduction in the wasters by 80 to 90 per 
cent. In this case aluminum does not actually re- 
place any other metal, but by ita own special quali- 
ties is useful as a means of improving physically and 
chemically some of its older rivals and friends. 


Aluminum in Shipbuildiag.—The use of aluminum 
in shipbuilding is growing rapidly, on account of 
the almost inestimable advantage of its great saving 
in weight. Four or five years ago à amall canoe was 
maleon the Thames of two sheets of aluminum 
stamped ard riveted together. In 1892 Messrs. 
Escher Wyss, of Zurich, constructed a small lannch 
entirely of aluminum, driven by a naphtha motor; 
and in the following year they built for Mr. Nobel 
another larger vessel, which has been in use ever since, 
and is now on one of the Swedish lakes. Daring 
1894 and 1895 the autbor had on the Thames between 
Windsor and Maidenhead a similar vessel, which is 
now at work at Foyers. A much more ambitious 
attempt was made by Messrs. Yarrow in 1894. By 
request of the French Government they built oí 
aluminum the whole of a second-class torpedo-boat, 
60 fs. long by 9 ft. 3 in. beam. This boat weighed 
in full working order, but exclusive of armament, 
only 9) tons, and attained during a run of two hours, 
carrying a load of three tons and with the engines 
indicating about 300 HP., a mean speed of 20} knots 
—an advance of 3} knots over all previous reoords. 
Several yachts, including the ‘' Vendenese,’’ were 
also constructed at the same time, bat they do not 
seem to have been a real and permanent success, 
owing probably to the adoption of an unsuitable 
metal. As pure aluminum was not strong enough 
alone, it was thought better to use an alloy contain- 
ivg about 6 per cent. copper in the construction of 
some of these boats. This alloy possesses a tensile 
strength of 14 tovs per square inch; but, as already 
stated, this material is absolutely untrustworthy in 
sea-water, owing to the rapid corrosive action set up 
between its two ingredients. Moreover, although 
nobody would dream of employing any other metal 
than copper for plating sea-going vessels unless it 
were afterwards painted, aluminum has always been 
used bare, which the author considers a mistake. If 
the aluminum were protected from direot contact 
with the water, it would have lasted much better. 
Unfortunately this comparative failure bas materially 
discouraged the adoption of aluminum in shipbuild- 
ing; aod although it is now well recognized that the 
pure metal, and several of its alloys which do not 
contain copper. stand the action of salt water better 
than iron or steel, some time is likely to elapse be- 
fore these premature tests are forgotten. Eventually, 
however, when further experiments have been car- 
ried out, there is no reason why a suitable alloy 
should not be adopted which, when properly used and 
protected from direct contact with sea-water, would 
resist corrosion as effectually as the majority of ma- 
teriais now employed in shipbuilding. These re- 
marks refer ouly to the keel and other parts of the 
vessel below water, and chiefly to such craft as are 
to navigate the open seas. For all interval work 
aluminum is perfectly aafe, and it is especially suit- 
able for adoption in the navy, where the presenoe of 
wood and other inflammable material should be dis- 
couraged as much as possible lest it lead to fires dur- 
ing action. In all boats sailing on fresh or inland 
waters the corrosion is lees, and when portability is 
desired, as in the case of expeditions to little known 
parts of the world, even if the aluminum do suffer 
corrosion, this is of trifling moment in comparison 
with the advantage of smaller weight to be trans- 
ported. For instance, Messrs. David White of Glas- 
gow have recently constructed an 18 ft. boat fora 
party going to Klondyke, weighing only 11 owt.; it 
is wholly composed of aluminum, even to the rivets, 
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nails, bolts and nuts. It is made in sections which 
pack into one another, and the whole can be put 
into a box. Messrs. Forrestt & Son of Wivenhoe 
have also furnished a flotilla of two launches and a 
barge for Major Gibbons’s trans-African expedition 
which started in May. The vessels are built in sec- 
tions on the Hodgetts principle, each piece measur- 
ing about 6 ft. 6 in. by 3 ft. 9 in, and weighing less 
than 120 lbs., so that two natives can easily carry 
one between them by means of oars on their shoulders. 
The chief peculiarity of these boats lies in the in- 
terchangeability of the 20 sections composing the 
fleet. The different pieces can be put together ina 
variety of ways, forming three separate boats of such 
sizes as may be most convenient at the moment; it 
is possible to have either two 26 ft. launohes and 
one 224 ft. barge; or one 443 ft. launch and two 15 
ft. barges; or one 37 ft. launch, one 221 ft. barge, 
and one 15 ft. barge, eto. One launch is fitted with 
an awning, the other carries a mast and sail. 


THE MEASUREMENT OF THE EFFI- 
CIENCY OF DYNAMOS.* 


In an article which was published in the Rerue de 
Physique et de Chimie, M. Bunet desoribes various 
methods of testing the efticiency of electrical ma- 
chinery, and discusses the relative advantages or 
disadvantages of the several methods. He divides 
them into two olasses, in one of which the energy 
absorbed by the machine, Pa, and the useful energy 
delivered by it, Pu, are measured, whence the effi- 
: Pu 
ciency 7 — —, 
a 

whilst in the other Pa or Pu is measured, and also 


Pa — P 
the losses, p, whence the efficiency 77 = „ or 
a 
Pu 
—————. In the first case measurements of eleo- 
Pu + P 


trical energy and of mechanical energy must gener- 
ally be made, and the measurement of the latter 
presents considerable difficulty and cannot be made 
with the same accuracy as electrical measurements. 
The exception is where a motor and dynamo are 
coupled together and the electrical energy delivered 
by the dynamo is compared with the electrical en- 
ergy absorbed by the motor, but in this case a diffi- 
oulty arises in properly apportioning the losses be- 
tween the two machines owing to the different con- 
ditions under which they are working. 

Dealing with the first olass of tests, the author 
mentions the method of measuring the mechanical 
energy absorbed by the dynamo by means of a trans. 
mission dynamometer, but finds it unsatisfactory on 
account of the want of accuracy of this instrument; 
the method of indicating the engine running light 
and driving the dynamo, and the method of de- 
termining the efficiency of the engine with a brake 
when it is running under the same conditions as 
when driving the dynamo; but both these latter 
methods are condemned as inaccurate. If the eleo- 
trical machine to be tested is a motor, the brake 
method can be used and will give, with due pre- 
cautions, results in which the error will not exceed 
1 per cent. With regard to the method in which 
the dynamo is driven by an electric motor, the au- 
tbor proposes the use of a motor the efficiency of 
which has previously been determined, and thia is a 
very convenient method of checking the efficiency of 
dynamos during their final run before delivery; but 
if a really accurate test of the efficiency is required, 
it appears to us that a method should be used which 
does not depend for its accuracy on tbe reproduction 
of exactly the same conditions in the motor at dif- 
ferent times, and that i$ would be preferable even to 
test the dynamo machine as a motor by the method 
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that has been oonsidered good enough for the de- 
termination of the efficiency of the driving motor. 
M. Bunet discusses this question of the relative 
efficiencies of the same machine as dynamo and as 
motor, and concludes that if the machine is in each 
case run so that the induced electromotive force is 
the same, and with the same ourrents through the 
armature and magnets, then the speed will be the 
same and the magnetic flux also, In such a case the 
C? R losses are the same, as also are those due to 
friction, hysteresis and eddy currents, and if k is the 
induced electromotive force, c the current in the 
armature, R its resistance, W the losses due to frio- 
tion, hysteresis and eddy currents, and w’ tbe loss 
due to the exciting current, which is supposed to be 
supplied from a separate external source, then tbe 
efticiency of the dynamo will be 


EC—CR 


EC+Wtw 
and that of the motor will be 
EO— W 
Im = —— . 
E C A C RT W 

These two ratios will be very nearly equal, it is 
said, because the values of c? R and W differ but lit- 
tle in most machines. M. Bunet assumes that the 
lead of the brushes is the same in both cases, and 
that the armature reaction requires the same com- 
pensating ampere-turns in the excitation, and says 
that this is borne out by his experience; but al- 
though the difference may be small, we should pre- 
fer to make the test by adjusting the exciting our- 
rent till the speed was the same when tbe motor was 
supplied with current at a terminal potential differ- 
ence equal to the terminal PD. of the dynamo plus 
twice the calculated drop in volts in the armature. 

In the second class of tests M. Dunet first men- 
tions the method proposed originally by Mr. Swin- 
burne, in which the machine is run light as a motor 
at its normal speed with the magnets excited so that 
it runs at this speed when supplied with current at 
a pressure equal to the total EMF. i£ would generate 
at fall load as a dynamo. Under these conditions, 
the speed and magnetic flux being the same as when 
running at full load as a dynamo, tbe watts supplied 
to the armature can be taken to represent the sum 
of the losses due to friction, hysteresis and eddy 
ourrents. The c? R losses ure then caloulated from 
the measured conductor resistances of the armature 
and magnet windings, and the total losses obtained 
by adding to the c’ R losses the watts supplied to 
the armature when running light. It is often held 
that this method gives too high an efficienoy, but M. 
Bunet gives comparative figures of tests by the 
Swinburne and other methods which show that this 
is not 80 to any appreciable extent. For example, a 
series motor supplied with 35 amperes at 230 volts 
had an efficiency measured by the brake of 86,3 per 
cent., and by the Swinburne method of 87 per cent.; 
a second motor receiving 25 amperes at 230 volts 
had an efliciency by the brake of 84.4 per cent., and 
by the Swinburne method of 83.7 per cent.; whilst a 
third motor receiving 40 amperes at 230 volts had 
an efficiency by the brake of 88.3 per cent., and by 
the Swinburne method of 87.5 per cent. Again, two 
dynamos of 600 volts and 410 amperes at 425 revo- 
lutions were tested by the Hopkinson method, being 
coupled together by a belt, and had an efficiency of 
91.3 per cent. at full load, while by the Swinburne 
method the eflicienoy worked out at 92.5 per cent. 
A series of tests taken at various currenta from 150 
to 415 amperes gave efficienoies by the Swinburne 
method which were from 0.4 per cent. to 1.2 per 
cent. bigher than those obtained by the Hopkinson 
method, but this is only what would be expected as 
in the latter oases the loss in the belt drive is in- 
oluded. 

The method employed originally by Dr. Hopkin. 
son consisted in coupling together mechanically and 
eleotrically two similar machines, one of which ran 
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as a generator and supplied current to the other, 
which, running as a motor, supplied the greater part 
of the mechanical energy required to drive the gen- 
erator. The energy required to make up for the 
losses in the two machines and to keep the combina- 
fion running was supplied from an engine or other 
motor and was measured by a transmission dyna- 
mometer. Besides possessing the advantage that 
when testing large machines it is only necessary to 
supply from an external source less than a fifth of 
the energy that would be required to drive one of 
the machines as a dynamo, there is the further ad- 
vantage that an error in the dynamometer reading 
causes a much smaller percentage error in the eff- 
ciency. M. Bunet says that an error of 5 per cent. 
in the dynamometer only causes] per cent. error in 
the efficiency if this is about 90 per cent.; but this 
is a slip and should be 4 per cent., unless when he 
speaks of an efliciency of 80 per cent. he means that 
the efficienoy of the combination of two machines is 
90 per cent. The transmission dynamometer is nct 
now much used, and the method of making this test 
has been modified so that all measurements are elec- 
trical, the energy required to make up the losses be- 
ing supplied by a dynamo which is coupled up 
either so that it works in parallel or in series with 
the generator under test. In the former case the 
auxiliary dynamo must supply current at the same 
voltage as the machines under test, while in the lat- 
ter case i$ must be capable of carrying the main cur- 
rent in its armature, and of the two methods M. 
Buvet recommends the former, because it is easier to 
regulate the speed of the machines. 

There has been a good deal of disoussion at various 
times as to the proper way of deducing the efticiency 
of each machine from tbe combin:d efficiency of the 
two, which of course is what is actually measured 
by the test. M. Bunet says that if the square root 
of the combined efficiency is taken as the eflicienoy 
of each machine, an error of as much a3 2 per cent, 
may be made, according to the conditions under 
which tbe machines are run. He recommends as 
the best conditions for making the test, that if E is 
the normal voltage, C the normal current, and R the 
resistance of the armatures, the dynamo should be 
run so tbat at its normal speed it gives a potential 
difference at the terminals of E + C B. The mag- 
netio flux in the dynamo will then have to be in- 
creased from the normal in the proportion of 


E+2cR 
— , and that in the motor diminished from 


E+CR 


E 
the normal in the proportion of ——-——-; but as 
,E+CR 


this inorease and decrease are small, say 2 or 3 per 
oent., and as the mean of the two fluxes is practically 
equal to the normal flux, no appreciable error is 
made in assuming that the losses in one machine in 
hysteresis and eddy currents under normal conditions 
are equal to half the losses from the same cause in 
the combination. The same applies to tbe friction 
losses as the machines are running at the same speed, 
and to the exciting current losses as the normal ex- 
citing current is practically the mean of those in the 
generator and motor under test conditions. The 
current in the motor armature will, however, be 
greater tban that in the generator armature by an 
amount equal to C, if tbat is the current supplied by 
the auxiliary dynamo, and to correct for this M. 
Bunet gives the following formula for the eflicienoy 
of one machine as a dynamo: 
EC 
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2 2 
As the <’ R losses in the armatures and magnets can 
so easily be separated out, the writer prefers to 
calculate them and deduct their sum from E Oi, and 
then allot half the remainder to each machine as the 
sum of the friction and core losses, and to calculate 
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the efficiency of the machine as would be done if the 
Swinburne method had been employed. 

If the auxiliary dynamo is connected in series 
with the machines under test the best conditions are 
those which make the mean of the potential differ- 
ences at the terminals of the dynamo and motor ar- 
matures equal to the normal voltage, i.e., 


e € 
Ed + — = Em — — = the normal voltage, where 
2 2 


E., Em and e are respectively the terminal potential 
differences of the dynamo, motor and auxiliary dy- 
namo. For this test the writer prefers, if possible, 
to separately exoite the magnets of the machines 
under test, reducing the excitation of the dynamo 
and increasing that of the motor so that the machines 
run at normal speed. In this case the current 
through both armatures is the same, the frictional 
losses are equal, and asthe magnetio flux in the 
motor is as much above the normal as that in the 
dynamo is below, there is no appreciable error in 
assuming that the hysteresis and eddy current losses 
under normal conditions are equal to half the loss 
from these causes in the combination. The eflicienoy 
of either machine as a dynamo at its normal output 
of E volts and c amperes is 

EC 


ec 
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2 
where e is the potential difference of the auxiliary 
machine and w’ the watts lost in excitation at nor- 
mal load. 


There is, we think, no doubt that the Swinburne 
and Hopkinson methods of testing are far ahead of 
any others in aocuraoy, and that the choice of one or 
the other method may be determined simply by 
which is the more convenient in any particular case. 
If there are not two similar machines available, the 
Swinburne method should be employed, and the 
conductor resistances should first be measured cold ; 
the dynamo should tben be run at full load for several 
hours and the conductor resistances again measured 
hot, and after this the machine should be ruv light 
as a motor to determine the friction and core losses. 
If two similar machines are available, the Hopkin- 
son method is preferable, as the full load test only 
requires an engine or other motor capable of supply- 
ing a fraction of the power absorbed by the gener- 
ator, and it is not necessary to have resistances to 
carry the output of the dynamo. The writer has 
found no difficulty in making the test under good 
conditions with the auxiliary dynamo in series with 
the machines under test, and finds so little differ- 
ence in the two methods that one or the other may 
be used according as the output required from the 
auxiliary dynamo will best suit an available ma- 
obine, 


THE ASHCROFT ZINC EXTRACTION PROCESS AT 
COCKLE CREEK.* 


The Ashcroft zino extraction process for the ex- 
traction of zino from mixed sulphide ores by means 
of electrolytio deposition became the property of 
the Salphide Corporation in the year 1895, and after 
trial at the experimental works at Grays, in Essex, 
steps were taken to test its value upon a large 
industrial scale at the Broken Hill Mines in New 
South Wales. In a recent article ocontiibuted to tlie 
Elektrochemische Zeitschrift by Dr. Richard Threlfall, 
a very full description of the process and of the 
plant erected at Cookle Creek is given, witb illus- 
trations of the generating plant, tbe leaching vats 
and the electrolytic tanks. Since the date of this 
article it has been publicly announced that the eco- 
nomio results of the first trial at Cookle Creek have 
not been successful, and that the electrolytio plant is 
to be shut down, while the operations of the Sul- 
phide Corporation are to be confined to the concen- 
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tration and smelting of the raw ores. On account, 
bowever, of the importance of this attempt to work 
the refractory Broken Hill ore by an electrolytic 
method, and on account of the probability that 
further efforts will be made to render the electro- 
lytic process a success, we give our readers below a 
fairly full abstract of Dr. Threlfall’s artiole. 

The Broken Hill ore contains on the average 30 
per cent. lead and 30 per cent. zino as sulphides, 
with 25 oz. silver to the ton. Some portion of the 
lead is separated from the zino in the concentrating 
plant, and the latter portion of the ore with its silver 
contents is then subjected to the Asboroft treatment. 
This consists in first crushing the ore, and then 
roasting i$ under such conditions of temperature and 
access of air that the zino sulphide is transformed 
into a mixture of oxide, sulphate and basic sulphate. 
The roasted ore is then charged into leaching vats 
constructed of wooden staves, and of circular form, 
where it is leached with a solution containing 10 
grammes iron asohloride, and an equivalent amount 
of sodium sulphate per liter. The zino passes into 
solution according to the following equation : 

3Zn0 + Fe,Cl, + 3H,0 = 3ZnCIl, + Fe,(OH),, 
while the iron, lead, manganese and silver remain 
in the leaching vat. The leaobiug is repeated with 
the same volume of solution until its zinc conten s 
reach 30 grammes per liter. It is then freed from 
the small quantity of iron and silver which 16 con- 
tains by heating with zinc oxide, and by passing 
through filter presses in order to remove the precipi- 
tated impurities, 

The solution of zino chloride is now ready for 
the electrolytic procedure. This is carried out in 
wooden tanks 6 ft. by 6 ft. by 6 ft. constructed of 
California red wood, each tank being divided into 
four compartments by means of wooden partitions 
and canvas. Each tank contains 52 anodes and 48 
cathodes, the dimensions of these being in every 
case 4 ft. by 1 ft. This comparatively small size 
enables them to be easily handled by the workmen. 
The anodes in two-thirds of the tanks are of iron, in 
the remaining third they are of carbon. The 
cathodes are in every case of thin rolled zino, ,} in. 
thick. It is not possible to clearly explain the elec- 
trode arrangement without the explanatory dia- 
grams, but briefly it is as follows: The zinc chloride 
solution first traverses all the cathode compartments 
of the system of vats; in these zino is deposited by 
the action of the current, The efiluent from the 
cathode compartments contains 12 grammes zino per 
liter (it is not economical to go below this limit), 
and it is now passed through the series of anode 
compartments of the same system of vats. In those 
containing iron anodes, iron is dissolved in equiva- 
lent amount to that of the zinc deposited, while in 
the remaining third this ferrous chloride is raised 
to the ferric state by the chlorine liberated at the 
carbon anodes. 

The oheinical equations for these reactions are as 
follow : 

ZuCl, + Fe = FeCl, + Zn 
2FeCl, + Cl, = Fe,Cl,. 

The electrodes are connected in parallel, and the 
vats in series; the EMF. varies from 1 to 2.8 volts, 
according as iron or carbon anodes are used. The 
system of vats is so arranged that the whole number 
absorb 120 volts—the pressure at which the genera- 
ting plant delivers the current in the vat house. A 
current-density of 5 amperes per equare foot is ob- 
tained under these conditions, and the cathode area 
is suflicient to permit of 5,000 amperes being passed 
through the system under normal conditions of work. 
One of the great difficulties in zino deposition is to 
avoid the formation of zino sponge at the cathode. 
It is evident that there have been unpleasant experi- 
ences of this kind at Cockle Creek, and Dr. Threlfall 
states that Asboroft has sought to overcome the 
difficulty by adding zino oxide or caustio alkalis to 
the electrolyte before it passes into the cathode series 
of cells. He himself expresses doubts as to the value 
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of this addition, and states bis belief that. unsatis- 
factory deposits of zino are caused by small quanti- 
ties of unrecognized impurities in the electrolyte. 
When onoe a solution of zino bas been obtained 
which yields a dense mefallio deposit of zinc at the 
cathode, he states that current-densities varying from 
2 up to 110 amperes per square foot may be used 
without detriment to the metallio obaraoteristics of 
the deposit. 

The generating plant at Cookle Creek consists of 
five Babcook & Wilcox boilers each of 500 HP. ca- 
pacity. These supply steam to 5 Wilans engines di- 
rect coupled to 5 Siemens dynamos. The emaller 
machines deliver 1,100 amperes at 120 volts, the 
larger ones 2,200 amperes at 120 volts. Each dyna- 
mo is provided with a separate switchboard, through 
which it is connected to the common conductor. 
The electrolyte is maintained in rapid circulation 
through the electrolytic vats. This is effeoted by 
means of four large storage tanks placed at the end 
of each double row of depositing vats. These tanks 
are at different levels, and pumps are used to raise 
both tbe anode and cathode supply of electrolyte to 
the higher storage tanks, from which it flows by 
gravity through the system of vats back into tbe 

ower storage tanks. 

The above plant was put into operation in March, 
1897, and during a run of four months produced 150 
tons of zinc. The economio results were, aa already 
stated, unfavorable, and the directors of the Sulphide 
Corporation decided that if, after some alterations 
in the plant had been carried out, a second run of 
three months did not yield better protits, the elec- 
trolytic recovery plant must be stopped. 

This second trial ran at Cockle Creek was com- 
menced in November last, and although no public 
announcement ooncerning the result has yet come 


under our observation, we hear from private sources 
that the production of zinc was again unsatisfactory 
and insufficient to give financial stability to the 
process. In view, however, of the money sunk in 
the macbinery and plant at Cockle Creek, it i8 prob- 
able that farther attempts will be made to render 
the process a success, especially as Mr. Ashcroft is 
understood still to have faith in the possibilities of 
the electrolytic method of treatment for refractory 
tulphide ores. 


LONDON NOTES. 


{From our London Correspondent. } 
The Caustic Soda Litigation. 


Judgment has been given by Mr. Justice Bigham 
in the London Law Courts in the action bronghs by 
the Castner-Kellner Alkali Company against the 
Commercial Development Corporation, Ltd., for an 
infringement and to restrain further threatened in- 
fringement of lettera patent No. 29,259, of 1891, for 
an improvement in electrolytic apparatus for de- 
con posing metallic salts. His Lordship decided that 
plaintiffs were entitled to succeed, aud he granted an 
injunction asasked for. The infringement consisted 
of the use of certain apparatus made according to 
the specification and other letters patent, No. 21,509 
of 1896, belonging to the defendants. 


Alternate Current Plants and the 
Patents. 


Zipernowski 


Manufacturers of alternating current plant and 
those engineers responsible for alternating current 
lighting stations in this country are understood to 
be threatened with possible litigation by one Martin 
Rucker, who is stated to have purchased the Ziper- 
nowski & Deri transformer patents of 1885, and is 
now claiming royalties from users for infringement. 
The London electrio lighting companies and some 
provincial municipalities have received lettera to 
some such effect, and it is expected that they will 
combine to resist what are considered to be attempts 
to place a heavy tax upon electric lighting under- 
takings. The patents whioh are declared to be in- 
fringed ate said to be respecting the working of 
transformers in parallel. 
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LEGAL NOTES. 


The Second Appellate Division of the Supreme 
Court of New York has affirmed the verdiot of a jury 
awarding $7,500 to Olga Paulsen for injuries re- 
ceived in jumping from a car of the Nassau Electrio 
Railroad Company in Brooklyn on the 12th of Au- 
gust, 1896. The plaintiff while a passenger on the 
car with ber 12-year old niece, becoming alarmed 
by the flashing from the controller or motor box 
situated at the front railing of the car, jumped from 
the car while it was in motion and fell to the 
ground, breakiog ber leg and receiving other severe 
injuries. In the action brought by her against the 
railroad company to recover damages, there was evi- 
dence tending to show that the flashing was of an 
unusual character; that the controller was out of 
order, and that the car had not been ivspected be- 
foce it left the depot on this trip. The Appellate 
Court, Justice Goodrich presiding, held that the 
question of the defendant’s negligence was properly 
submitted to the jury and that the judgment should 
not be disturbed. It was held that negligence might 
also be imputed to the railroad company from the 
fact that the motorman, after the tlashing or flaming 
began, permitted the car to continue its course 
without stopping to ascertain the cause of the flame, 
until a new element of apprehension was reproduced 
by the burning of the fuse. 


At Trenton, N. J., on the 12th inst., Vice-Chan- 
cellor Emery denied the application of the township 
committee cf Summit for an injunction restraining 
the New York & New Jersey Telephone Company 
from ranning its wires through certain streets in the 
township. The Vice-Chancellor says the poles upon 
which the wires are suspended are upon private 


property by consent of the owners, and where wires 
cross streets the consent of the owners of the land 
abutting has been obtained. The wires are sus- 
pended at an elevation which does not interfere with 
public travel. ,The township committee claimed 
that the telephone company bad no right to suspend 
its wires across the publio streets without the consent 
of the township committee. Not long agothe com- 
mittee cansed the wires to be cut and the company 
replaced them. 
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CANADIAN NOTES. 


Tbe Board of Governors of McGill University, 
Montreal, have appointed Prof. R. B. Owens, E. E., 
of the University of the State of Nebraska to the 
ohair of electrical engineering at McGill. 

The Jacques Cartier Water Power Company of 
Que'ec bas been organized with the authorized oap- 
ital stock of half a million dollars. The company 
bas acquired from the Standard Ligbt & Power Com- 


pany of Montreal its chartered rights to introduce 
electricity for light, power and heating throughout 
the city of Quebec. It is expected that the company 
will have the work in fall operation on or before the 
first day of January next. 


The Ottawa city council has passed the Metropol- 
itan Electric Company's bye-law whiob lets in a 
new electric corporation to operate in Ottawa. The 
bye-law provides among other things that the com- 
pany is not to charge for incandescent lighting more 


than one cent per ampere hour, with a discount of 
40 per cent. aud a further discount of 12 per cent. 
for cash within 15 days, off the lowest meter price. 
At the expiration of ten years the city has a right to 
acquire the property of the company at its actual 
cash value. The company has made arrangements 
for obtaining its water power at the Chaudiere Falls 
and bas already secured over 2,000 horee power to 
begin with and an option for 5,000 more if needed. 


Personal. 


Mr. Martin J. Insull, brother of Mr, Samuel In- 
sull, president of the Chicago Edison Company, who 
has until recently been connected with the well- 
known firm of Sargent & Lundy of Chicago, has 
opened an oflice in that city at 1013 Monadnock 


Block, as manufacturers! agent, and will continue 
to handle dynamcs, motors, incandescent lamps and 
other electrical appliances. He has our heat wishes, 
and with his well-known ability cannot but make a 
success of the undertaking. 


THE NEWS. 


What is Going On in the Electrical World. 


LIGHTING PLANTS. 


Abilene, Kan.—An electric light plant is to be built 
here at once, the council having voted to light the 
streets with arc lights. 


Bristol, R. I.—The consolidation of the Bristol Gas & 
Electric Lighting Company and the Narragansett 
Electric Lighting Company of Providence having been 
completed, the plants of Bristol and Warren will be 
closed and all the electricity needed for those places 
will be furnished from Providence. The new corpora- 
tion, which retains the name of the Providence com- 
pany, is capitalized at $200,000, and its officers are as 
follows: President, Samuel P. Colt; vice-president, 
John Waterman; treasurer, Wm. R. Bogert; board of 
directors: Samuel P. Colt, Leander R. Peck, John 
Waterman, Marsden J. Perry, B. M. Bosworth, Wm. T. 
C. Wardwell, J. H. Manchester, Joseph W. Martin and 
Win. Russell Bogert. 


Brooklyn, N. Y.—The Edison Electric Illuminating 
Company's bids for supplying the borough of Brooklyn 
with electric lights were as follows: For more than 
3,500 lights, each of 1,200 candle power, 34 cents each 
per night: 600 candle power, 17 cents per night; for 
less than 3,500 lights, each 1,200 candle power, 35 cents 
each per night; 600 candle power, 15 cents each per 
night; for public buildings, 164 cents per KW. hour for 
current furnished. These are the same as last year's 
contract prices, and as the company was the only bid- 
der, will probably be accepted. The Edison Electric 
Illuminating Company is the one which has been 
practically absorbed by the Kings County Electric Light 
Company. The Kings County Electric Company's 
bid, made when the proposals were first advertised, was 
31 cents per night; that of the Edison Company, 35 
cents per nivht. The specifications called for the light- 
ing of all Brooklyn by one company. Corporation 
Counsel Whalen handed down an opinion in which he 
said this specification should be eliminated and a read- 
vertisement of the proposals made. This was done, 
but not until several weeks had passed. In the mcan- 
time the Edison Company had been absorbed by the 
Kings County Company. 


Caro, Mich.—The local electric light plant has been 
purchased by Charles Montague and J. H. Harris. The 
purchate includes all the property surrounding the 
plant—elevator, tile vards, stock yard, ete. A stock com- 
pany is being formed with a capital of $30,000, under 
the title of The Caro Light, Power & Grain Com- 
pany,” and as soon as the articles of association are 
filed with the Secretary of State the stock books will 
be opened. 


Chicago.—4A deal is said to have been completed by 
which the Chicago Edison Electric Light Company has 
absorbed every important corporation now furnishing 
electric light within the city limits. The companies 
which have been absorbed are: Hyde Park Thomson- 
Houston Light Company, Hyde Park Electric Light & 
Power Company, People's Light & Power Company, 
People's Electric Light & Motor Power Company (town 
of Lake), Mutnal Electric Light & Power Company 
(Hyde Park), Englewood Electric Light Company, 
West Chicago Light & Power Company, Western Light 
& l'ower Company( Lakeview), Edgewater Electric Light 
& Power Campany, Chicago Sectional Electric Light 
Underground Company, Commonwealth Electric Light 
Company. 


Dickson, Tenn.—The Business League is considering 
& proposition to ligbtthis town with electricity. 


Gallatin, Tenn.—The board of aldermen has decided 
that the town should put in an electric plant at its own 
expense and not give the franchise to any firm or cor- 
poration. 


Herington, Kan.—The council has determined to 
close down the city electric light plaut owing to the ex- 
cess of expenses over receipts. The deficiency up to the 
end of last year was $5,200, and for some time it has 
been running bebind at the rate of $150 to $200 a 
month. 


McArthur, O.— Bids will be received by the trustees 
of the electric works of this village until the 25th inst. 
for furnishing machinery, material and performing the 
labor necessary for the construction of an electric light- 
ing system for the village. Bids must be addressed to 
James W. Darby, clerk, at whose oflice plans aud speci- 
fications can be seen. 


Mystic, Conn.—The plans for starting an electric 
light plant in this village are maturing. A company is 
already organized with a special charter, and it only 
remains to elect directors and officers and to provide 
for au increase of the capital stock to $15,000. ‘Thomas 
C. Perkins of Hartford is the promoter of the project. 


New Orleans.—The fire and lighting committee of 
the council has shaped an ordinance embodying the re- 
quirements to be met in submitting proposals for light. 
ing the publie buildings, parks, ete., fora term begin- 
ning in March, 1899, and ending on the 31st of Decem- 
ber, 1902, and the city attorney having approved the 
ordinance, it has been sent to the council. The doeu- 
ment is published in full in the Picayune” of the 6th 
inst. 


Paris, Tex.—Bids will be received at the mayor's 
office until September 1 next for the lighting of thiscity 


with electric arc lights for a period of from one to 
five years. The bids must be for not less than 60 nor 
more than 100 arc lights, and must bo accompanied by 
a certified check for $500. 


Penn Yan, N. Y.—The Penn Yan Electric Light & 
Power Company has signed the lighting contract for 
another year. The price agreed upon is $3,876. 


Providence, R. I.—The consoiidation of the Bristol 
County Gas & Electric Company with the Narragansett 
Electric Ligbting Company has been effected. 


Torrington, Conn.—The Torrington Electric Light 
Company has voted to increase its capital from $24,000 
to $50,000, for the purpose of putting in a gas plant in 
addition to its electric lighting system. 


Vicksburg. Miss —The recent explosion of a cylinder 
in the electric light plant here caused more damage 
than was at first suppc.sed. The damage is now esti- 
mated at $1,000, and it will take-two weeks to put the 
plant in order. 


Wellington, Kan.—The prospecting for water on the 
Ninnescah, near Belle Plaine, is vrogressing satisfac- 
torily. lfsutlicient water cau be found, the city coun- 
cil will have the water piped to this city, and will also 
have an electric plant erected there and current trans- 
mitted to the city for lighting purposes. 


STREET RAILWAYS. 


Ballston Spa, N. Y.—The Ballston Terminal Rail- 
road is completed toa point within one aud a half miles 
of Rock City Falls. It is quite unlike any other trolley 
road in existence, designed mainly to carry freight 
from the various large paper and pulp mills and iron 
factories along the Kayaderosseras, yet it runs through 
some of the most picturesque scenery in the State and is 
quite likely to become & very popular road for passen- 
gers who like a pleasant ride through the country 
which it traverses. 


Brooklyn, N. Y.—The Brooklyn Elevated Railroad 
Company will begin changing the motive power of its 
road next month. About two thirds of its mileage will 
be equipped with the electric system, and on this por- 
tion of the line steam locomotives will be altogether 
abandoned. The cost of the change will be in the 
neighborhood of $500,000. 


Brockton, Mass.—A new signal system has been in- 
troduced on the Taunton & Brockton street railway. 
It is called the Skeen automatic semaphore sig: al sys- 
tem and is made by the Skeen Compauy of St. Leuis. The 
Brockton, Mass., '' Times " states that the Brockton 
company was the first to make application for the use 
of it on the road between Brockton and Taunton. It is a 
complete block system, front and rear, and its principal 
virtue lies in the fact that it is entirely automatic. No 
hand is needed to operate it, no eye to guide it. A man 
may sleep at his post, and still it works as though he 
were awake, and it is never out of order. It is similar 
in a certain respect to the signal system used exten- 
sively on the steam railroads, being worked by electri- 
calcontact. The Skeen system is operated from the 
trolley, and throws a red light abead and a white or 
'"telltalo" light behind, to show that everything is 
all right. Besides the lights, it operates semaphores, 
which work independently, and these, even if the 
lights fail to work, notify the motormen of all changes. 


Chicago.—Two storage batteries of 500 Kw. capacity, 
or 700 horse power each, are being installed by the 
South Side Elevated Company. The installation is being 
supervised hy Sargent & Lundy, and is expected to 
be completed hy September 30. The batteries are to be 
used for the purpose of evening the load on the engines. 


Klizabeth, N. J.—Judge Van Syckel has refused to 
issue an injunction restraining the Union County hoard 
of frecholders from granting a franchise to Johu Kean 
to construct atrolley road on the main county road 
from Elizabeth to Plainfield, for which Mr. Kean has 
offered to pay $250,000. The Union County League, 
which is opposed to the scheme, petitioned the court for 
the injunction which bas been refused. 


Erie, Pa.—E. T. Moore, of this city, who is interested 
in the new electric line between Erie and North East, 
says that parties in Cleveland are pushing a movement 
to build a line from Painesville to Conneaut, O., and 
that the line may be later on extended w:stward to Erie 
to connect with the North East and Erie motor line. 
Mr. Moore says it is only a matter of a few years when 
motor cars will be runnipg direct between Cleveland 
and Bu flalo. 


Escanaba, Mich.— The Escanaba Electric Railway 
Company, which has been reorganized will put the road 
into good condition and connect it at Wells with the 
Soo line. Additional cars will be purchased and sheds 
built. Parks and resorts will be made along the Escan- 
aba river and it is exvected in the near future the road 
will be extended to Gladstone. 


Milwaukee, Wis.—Contracts have been let for the 
construction of the new power house of the Milwaukee 
Electric Railway & Light Company at Riverand Oneida 
streets, which will cost $600,000. It will be an orna- 
mental and imposing structure of steel, stone and terra 
cotta. 


New York.—It is officially stated that as soon as the 
Sixth and Eighth avenue roads are electrically equip- 
ped, the Metropolitan Street Railway Company will 
change its Broadway and Columbus avenue cable lines 
to underground trolley. 


AUGUST 17, 1898. 


ELECTRICITY. 


91 


New Britain, Conn.—A comparison has been made 
covering five months with steam and five months with 
electricity between New Britain and Hartford. The 
steam road took in $135 a day, 750 passengers, while the 
third rail line took in 8258 from 2,587 passengers per day. 


New Brunswick, N. J.—The New York & Philadel- 
phia Traction Company is making progress with its 
plan to extend its road from Bound Brook to Trenton. 
The company has secured franchises for the extension 
from Bound Brook to New Brunswick, where it will 
connect with the system of the Brunswick Traction 
Company. "This will form part of the line to Trenton, 
the road branching off some distance from this city 
and going to Middlebush. Surveyors are now at work 
staking off the line from Bound Brook to Kingston. 
From Kingston it is the intention to proceed to Prince- 
ton and thence to Trenton. This will complete the 
system in Central New Jersey avd be an important 
link in any trolley system crossing the State. 


North Granville, N. Y.—' There was a meeting in this 
place & few days ago in the interests of the proposed 
Whiteball-Granville electric railway. The object was 
to take the final steps towards procuring incorporation 
papers. Among those present were C. L. Baker of 
Troy. II. H. Burleigh, Judge T. A. Lillie and R. M. 
Witherbee of Whitehall, D. D. Woodard, president of the 
Granville National bank, Supervisor Norton of Gran- 
ville, G. N. Finch and William Munson of that village. 
An adjournment was taken until August 16, when a 
meeting will be held at the law otlice of Potter & Lillie 
in Whitehall. 


Quincy, III. -The electric street railway system was 
sold on the 5th inst. toa Maine syndicate represented 
by W. B. McKinley, of Chicago. for $229,000. The 
same syndicate controls street car systems and light 
plants in Joliet, Day City, Champagne, Springfield, O ; 
'Trenton, Mo., and other cities. The syndicate will at 
once spend $100,000 for exteusion and rolling stock. 


Richmond, Va.—An electric rond between this city 
and Tappahannock is strongly advocated in the col- 
umns of the Dispatch," which produces facts froma 
Tappahannock journal going to show that such a road 
is imperatively needed by the farmers and others living 
along the route and would be of great advantage to 
Richmond as well as to Tappahannock. 


San Francisco.—It is probable that the Sutter Street 
Railway Company will soon acquire the Sutro electric 
line by purchase. The Sutro line was built for the sole 
purpose of forcing a 5-cent rate from the ferries to the 
Cliff, where Adolph Sutro had erected extensive pleas- 
ure grounds. The old lines refused to make the rate 
and Sutro was determined to force it in order to make 
his resort more popularand his property more valuable. 
It was stocked for $400,000 at $10 a share. 


Sandusky, O.—The Cleveland capitalists, comprising 
the Sandusky & Interurban Electric Railway Company, 
who recently purchased the Sandusky Electric Railway 
have been inspecting the lines of the People’s Company 
and Sandusky, Milan & Norwalk Company, with a 
view to their purchase if possible and the consolidation 
of the three Sandusky lines under one management 
before building the extensions east to Lorain and west 
to Toledo. 


Steubenville, O.—An electric railway route is boing 
surveyed between Steubenville and Mingo Junction. It 
is expected if the line is built to extend it to Toronto, 
O., and then to connect it with the Wellsville & East 
Liverpool Street Ruilway. 


Toledo, O.—The ''News" states that work on the 
Chicago, Detroit & Toledo Electric Railway will com- 
mence ina sbort time. The road was formerly called 
the Ohio & Michigan Traction, and the company was 
originally formed by Charles W. O'Brien, Leopold 
Freud and A. E. Riopelle, who procured right of way 
from the townships of Ecorse, Monguagon and Browns- 
town, in Wayne county, and Frenchtown, Erie, La- 
salle and Monroe townships and the city of Monroe in 
Monroe county, Mich., as well as Washington township 
in Lucas county, O, and also connecting arrangements 
with the Toledo street railway system. The present 
company was organized about three months ago, and 
ba; the following oflicers: President, J. C. Shatter, Chi- 
cago ; vice-president, Leopold Freud, Detroit ; secre- 
tary, Frederick S. Mordaunt, Chicago. 


Waterville, Me.—It is reported that about $16,000 has 
been secured in subscriptions toward building the 
Waterville & Wiscasset Railroad, and that there would 
be little trouble in getting subscriptions enough to 
bring the total up to $50,000. Frank Redington of this 
city is president of the company. 


Waynesboro, Pa.—The project for an electric railway 
for Waynesboro, which has been under consideration 
by a local syndicate for some months past, is now begin- 
ning to assume definite proportions. The scheme which 
will be, it is said, pushed ahead, is for a line to connect 
Waynesboro and the South Mountain resort system. 
Some months ago a company composed mainly of Pal- 
timoreans was chartered under the name of the Blue 
Ridge Railway Company. Since the organization of 
this company the matter has been at a standstill until 
within the past week, when capital to the amount of 
several hundred thousand dollars is said to have been 
pledged. 

Wilmington, Del.—It is confideutly predicted by 
those in a position to know that within six weeks trol- 
ley cars will berunning between Wilmington and Ches- 
ter and Philadelphia. Rights of way under condem- 
nation proceedings are being rapidly acquired in Dela- 
ware, and there appears to bo no apprehension about 
any further obstacles. 


MANUFACTURING, ETC. 


Fort Wayne, Ind.—The Fort Wayne Electric Corpo- 
ration has just sold to the lighting company at Mon- 
treal, Can., equipment for a 500 arc light plant. 


Hoboken, N. J.—Plans have been prepared for an 
electric clevatoron the inclined system for carrying 
cars and loaded trucks up the bluff just south of the 
West Shore Ferry at Weehawken. The structure will 
be about 300 feet long and the cost of the work 
and its electrical equipment will amount to $200,000. 


Middletown, Conn.—The report is current here that 
Charles E. Dustin of Hartford, the former president of 
the Schuyler Electric Company, has subleased from 
the Worcester Cycle Company the Schuyler plant in 
Middletown, and that he will conduct an electrical 
business there. 


New York.— Lewis Degen, an engineer for the Gen- 
eral Electric Company, who has just returned from an 
extensive trip through Brazil, is reported in the '' Jour- 
nal of Commerce as saying that the German electri- 
cal companies are acquiring a strong foothold in the 

Zraziliun electrical field, for the reason that most ot the 

business is transacted on time. Iu Rio de Janeiro the 
Siemens & Halske Company of Berlin has made some 
good contracts. American companies could secure 
more business in some of the South American countries 
if they cared to extend payments for their goods, but 
as it is, in transactions with this country, when they 
are direct, payment is required against bills of lading. 


COMPANY MATTERS. 


Jackson, Mich.—A decree has been entered in the 
Circuit Court here ordering the sale of the street rail- 
way by the Circuit Court commissioner, naming the 
time after August 31, to satisfy the mortgage held by 
the Fidelity Loan & Trust Company. "The amount 
claimed is £171,$29.50. The property has been in the 
hands of a receiver for the past year. 


Pasadena, Cal.—The Edison Electric Company of 
Los Angeles has purchased the entire stock of the 
Pasadena Electric Light Company. About October 1 
this company will begin furnishing power for itself and 
the Los Angeles Railway Company in Los Angeles and 
the Pasadena Electric Light & Power Company and the 
Pasadena & Los Angeles Electric Railway Company. 
The otheers of the company are George H. Barker, 
president; William R. Staats, secretary; John B. Miller, 
treasurer. 


NOTES FROM A CORRESPONDENT. 


Amsterdam, N. Y.—The town board of the town of 
Florida has granted a request of De Witt A. Devendo:f 
of Fort Hunter to string wires to convey the power 
from the electric plant at Mill Point to Amsterdam. 
The power will be used to run the electric cars in Am- 
sterdam and also for electric light purposes. 


Mechanicville, N. Y.—The Hudson River Power 
Transmission Company has started its plant at the new 
dam, with 2,000 horse power, 12,000 volts, and it will 
run continuously hereafter. Connection with the Edi- 
son works has been completed, and power to run that 
plant will be furnished from the power station at Fur- 
man Falls. Power for the street car line at Schenec- 
tady will also be furnished from Mechanicville. 


Schenectady, N. Y.—Mr. F. 0. Blackwell of the Gen- 
eral Electric Company works delivered an address 
Thursday evening, August 11, before the Technical 
Association of this city. The subject of the lecture was 
“The Value of Water Power for Electrical Distribution 
of Power." It was well presented and was appreciated 
by all who were pregseut.—A distinguished party of 
representatives of the Imperial Russian ariny and navy 
visited Schenectady, August 11. They visited the Gen- 
eral Electric Company's works and wereshown through 
the various departments. 


Watervliet, N. Y.—The electric light comniission has 
given to the Fort Wayne Electric Corporation the con- 
tract to construct two dynamos and to furnish tho elev- 
tric light plant with all the necessary appliances. The 
contract price is $4,220. 


PERSONAL AND MISCELLANEA. 


A letter from Rome states that electric light is about 
to be introduced into the 11,000 rooms of the Vatican. 
The plant is heing set up in the former barracks of tho 
French Guards. 


For years past the West Ed Street Railway Company, 
Boston, has been in the habit of giving the mayor of 
Cambridge 6,000 free tickets to be distributed amorg 
the city churches asacontribution tothe fresh-air fund, 
This year the Boston Elevated Railway Company, which 
has absorbed the West End, gave but 1,000 tickets, and 
the people want to know why a company that operates 
above the carth is less generous than a surface company. 


Octave Thanet in a letter to the Denver Republi- 
can from Omaha, Neb., treating of the great Exposi- 
tion now in progress there, says: But the great 
feature of the Manutactures Building to the general 
public is the electric display. This is admittedly the 
finest ever made at any Exposition. No one can go 
through it without a sensation of awe before this vast, 
balf.unfolded terrific force which we in our generation 
have made the slave of our daily life. It is a wonder- 
ful exhibit—and a terrible one.” 


Carl Moderegzger, chief engineer for Siemens & Halske 
of Vienna, Austria, is visiting this country to make & 
close study of electric street railway systems. His com- 
pany is working on an elevated electric railway syst. m 


for Berlin, and has the contract for a new system in 
Vienna. St. Petersburg and Charlottenburg are also 
considering proposals from his company for electric 
railways. In carrying on the operations of his company 
on sucb a large seale it is necessary that they be in 
touch with the most advanced ideas, and to get those 
ideas is the secret of his visit to the United States. 


Koran Sugahara, chief engineer of the Kobe Railway 
Company and of the Buso Chuo Railway Company, 
Japan, is a guest at the Hotel Duquesne, Pittsburg. He 
left Japan ou the Sth of July and reached Pittsburg on 
the Ist inst. His purpose is to inspect 7.000 tons of 
steel rails the Carnegie Steel Company is making for 
his road. The Dispatch" credits Mr. Sugabara with 
the following remarks: There is no city in the 
United States so well known in Japan when iron and 
stecl industries are considered as Pittsburg. Your city 
is particularly interesting to us asa people, for our en- 
ergies are all directed tothe development of our country 
by introducing everything that is best in invention and 
mechanical skill. Japan looks to the United States and 
England for models in everything she is striving to 
attain. All Japan’ssympathies are with these countries, 
and she would like nothing better than an alliance with 
tiem,’ 


Charles Poppe, an electrician employed by the un- 
derground trolley company operating the Lenox Ave- 
nue line, New York, on Tuesday last touched a live’ 
electric wire while at work in a conduit, and though 
2,000 volts went through his body he is alive to tel] the 
tale. Poppe was called to the conduit at 135th street 
and Lenox avenue during the afternoon to correct 
some defect. He climbed into the manhole and soon 
completed his task. While getting out he placed both 
hands on the channel rail and received the full force of 
the current. He was picked up apparently dead, but 
in a few minutes he reyived, and beyond several serious 
burns on his hands, he seemed none the worse. 


Dr. George B. Richmond, a mechanical genius who 
was accredited by some scientific journals with having 
invented the telephone, died at Lansing, Mich., on the 
4th inst., at the age of 19. A dispatch from Lansing in 
the Detroit News'' announcing the death says: Dr. 
Richmond applied for a patent a little later than the 
Hell people, but was, without doubt, prior to Bell in 
discovering the principle of the telephone. The Rell 
people were so greatly exercised over Dr. Richmond's 
application that they sent an agent here to purchase 
his patent, offering him $10,000 in cash and a permanent 
salary of $2,000 per year. He was dissuaded from ac- 
cepting the ofler by friends, who were to raise money 
to push his claims, They failed to do so aud the claims 
went by default.” 


Electrical Engineer Peter WIntermuth ina letter from 
on board the U. S. cruiser New Orleans, published iu 
" Leslie's Weekly," gives an idea of the duties of au 
electrician on a war vessel. Hesays: On most ships- 
of-war the electricians stand their regular four-hour 
watches in the dynamo-rooms. Wedo not. Thesteam 
engineering department has charge, and it is our care 
to look after the circuits, the instruments, and maka 
such repairs as are necrssary. A complete test of the 
whole plant must he made each quarter.“ and we have 
just finished cur first one. The current is furnished by 
three thirty two kilowatt generators, direct connected 
to Armstrong compound generators Their capacity is 
400 amperes exch, When it is considered that there 
are motor and searchlight cireuits, and that the whole 
system. needs constant attention, it may he seen that 
much work is necessary to keep the system in working 
order. The main battery, consisting of the guns, is 
provided with electric tiring devices aud miniature in- 
candescent lamps for night sights. This power is fur- 
nished by batteries, and beyond testing twice each day 
they do not require much attention. A correct and 
complete log must be kept daily. This includes the 
reading each hour of the steam pressure, engine speed, 
voltage and current on the generators, with any remarks 
as to the general working of the system during each 
twenty-four hours. All materials expended from the 
electrical store-room must be carefully accounted for. 
When at sea in the enemy’s country aman must sleep 
on each fighting top for possible operation of the search- 
lights, of which we carry tour. Our work is, of course, 
harder some daysthan others. Altogether, an elec- 
trician's position is far from being a snap. There is 
much disagreeable work, and it seems to a new man 
that the officers have unpleasant ways ofsaying things." 


RECENT COMPANY ELECTIONS. 


Laconia & Lakeport Street Railway Company, Laconia, 
N. H- President. Harry L. Pierce; creasurcer, Charles T. 
Foster ; clerk, Edmund Litte; directors: Harry I. Fiera, 
Charles T. Foster, Leominster, Mag.: George H. Cooke, 
Athol, Mass.: Samuel R. Smith, Edmund Little, Albert G. 
Folsom, Laconia, and Alpha J. Pillstury, Tilton, N. H. 


Pittsfield V.lectric Company, Pittsfield, Masa —Prealdent, 
Alexander Kenned e; manager, W. A Whittlesey: assist- 
ant manager, W. R. Gardner; treasurer, W. A. Whittlesey: 
clerk, W. L. Adam; directors: W. R. Plunkett, Alexander 
Kennedy, C. E. Merrill, W. L. Adam, James W. Hull, W. 
A. Whittlesey and H. R Peirson. 


Eeanaba Electric Railway Company (reorganized), Fs- 
ennaba, Mich.—President and manager, A. R. Moore; vice- 
president, O. B. Fuller; secretary, 1. O. Jennings; trene- 
urer, Edward Erick«eon; directors: J. R. Moran, A. R. 
Moore, J. K. Stack, M. H. Grover, Edward Erickson. 


Standard Electric Hent, Light & Power Companv 
Avoca, Pa.—President, ex Congressman Jordan, of Tunk. 
hannock ; directors: A. H. 8quiers, E. T. Squiers, Frank 
Tergler and Leon Schrager. 
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INCORPORATIONS. 


The Eastern Townships Light, Power & Carbide Com- 
pany, North Hatley, Can.—to supply electric light to the 
villages of Waterville, Eustis and North Hatley, and also 
to manufacture calcium carbide. Oapital stock, 950.000. 
The company has purchased the entire plant formerly 
owned by Edgar & Roy and propose to extend the busi- 
ness. 


The Mexico City Light, Heat & Power Company, New 
York. Capital stock authorized, 85, (00,000; subscribed, 
$500: paid in, 850. Incorporators: Andrew L. Conary, 
Frank Johnson, William C. Foster, Frederick Giblin, 
New York City. 


The Esmond Electric Traction & Signal Oompanv, New 
York City. Capital stock authorized, $5,000,000; sub- 
scribed, $500; paid in, $100. Incorporstors : David M. 
Maxon, Charles S. Jones, David A. Davies, Brooklyn, 
N. Y.; R. H. E. Starr, George E. Cruse, New York City. 


The Mason Electric Light Company, Mason, Mason 
County, Tex.—to supply electric light. Capital stock, 
$5,000. Incorporators: L. Gugenbeim, V. M. Loring, John 
Leniberg, Otto Donop and Richard Grosse. 


The Mattoon Heat, Light & Power Company, Mattoon, 
I11.—to supply electrie light and hot water heating. Capi- 
tal stock, $52,000. Directors: C. B. Wilson, Louis Katz, 
J.F. Marks. Allan McFall, J. A. Montague, G. G. Mce- 
Camant, E. E. Somerville. The company has @ 25-year 
franchise to operate in Mattoon, 


The Brodhead Cortracting Company, Newark, N. J.—to 
build railroads of all kinds, canals, reservoirs, waterworks, 
bridges, telephone, telegraph and electric light lines and 
planta, and to build, purchase and sell vessels, warehouses, 
etc., buy land, and deal in mortgages, bonds, stocks and 
all kinds of securities. Capital stock, $125,000. business to 
begin on $1,000. Incorporators: James E. Brodhead, of 
Flemington; Charles Holzhauer, of Newark; Calvin E. 
Brodhead, Jr., of Perth Amboy; Andrew D. Brodhead and 
Frederic J, Foulks, of Elizabeth, N. J. 


The Berlin Electric Light Company, Berlin, Somerset 
County, Pa. Capital stock, $4,000, Directors: W. S. Mat- 
thews, Berlin; J. A. Berkey, G. B. Hugh, J. M. Bricker, H. 
F. Barron, Somerset. 


— 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED AUGUST 9, 1898. 


ELECTRIC LIGHTS AND APPLIANCES. 


605,723. Electrie-Are Lamp. Thomas Spencer, Philadel- 
phia, Pa. Filed Sept. 29, 1897. 


ELECTRICAL MACHINERY AND APPARATUS. 


603,685. Lightning-Arrester. John F. Kelly, Pittsfleld, 
Mass , assignor of one-half to Cummings C. Chesney, 
same place. Filed Dec. 16, 18.5. 

608,711. Electric Motor. William II. Powell, Erie, Fa., 
assignor to the Keystone Electric Company of Penn: 
sylvania. Filed Nov. 4, 1897. 

608,721. Automatic Electric Regulator. Robert Skeen, St. 
Louis, Mo. Filed Oct. 23, 1897. 

608,755. Apparatus for Storing and Using Solar Heat. 
Henry F. Cottle, Boston, Mass., assignor of two-thirds 
to William Calver, Washington, D. C., and John J. 
Pratt, Revere, Mass, Filed Dec. 11, 1897. 

608,842. Electric Meter and Motor. Harry P. Davis, Pitts- 
burg, and Frank Conrad, Wilkinsburg, Pa., assignors 
to the Westinghouse Electric & Manufscturing Com- 
pany of "?ennsylvania. Filed June 18, 1898. 

608,878. Switch for Varying Electrical Resistance. Eduard 
F H. H. Lauckert, London, England, as-ignor to 
Siemens Brothers & Co., Limited, same place. Filed 
Nov. 29, 1837. 

608,85, 608,896. Generator for Electrical Igniters. Benja- 
min McInnerney, Omaha, Neb., assignor to the Mce- 
Innernev Manufacturing Company, same place. Filea 
March 30, 1598. 

608,052. Electrical Cooking Apparatus. John B. Carv, 
Baltimore, Md., assignor of one-half to Marie Olothilde 
Delavy, same place. Filed March 14, 1898. 


ELECTRIC ELEVATORS. 
608,759. Elevator. 


Charles H. Newhall, Providence, R. I., 
a«signor of one-half to James A. McCoart, same place. 
Filed Dec. 9, 1596. 


TELEPHONE AND TELEGRAPH APPARATUS. 


608,815. Telegraph-Repeater. Henry P. Donnelly, Cincin- 
nati, O. Filed June 23, 1897. 
608,932. Telegraphy. George V. Trott, Chicago, Ill.. as- 


signor of one-half to Ella M. Cozens, same place. Filed 
Aug. 13,1897. 
MISCELLANEOUS. 


603,614. Plate for Secondary Galvanic Batteries and Com- 
position for Producing Same. Carl Marschner, Ber- 
lin, Germany. Filed Sept. 30, 1896. 

608,637. Supporting-Clip for Overhead Electric Conductora. 
William A. Bartley, Boston, Mass Filed May 23, 1898. 

603.714. Storage Battery. John D. Rively, Pittsburg, Pa. 
Filed June 9, 1897. 

698,768. Electrodynamic Apparatus for Operating Clip- 
ping, Brushing or Other Mechanisms. Warren P. Free- 
man, New York City, assignor to Robert J. Campbell, 
same place, and Francis Larkin, Jr., Sing Sing, N. Y. 
Filed Aug. 12, 1597. 

608,906. Insulation of Electric Wires. Joseph A. Poche, 
New Orleans, La. Filed June 22, 1893. 

638,911. Electric Oable. Henry A. Reed, Newark, N.J. 
Filed Oct. 21, 1896. 

608,028. Apparatus for Heating Air for Therapeutic or 
Other Purposes. William Taylor, Edinburgh, Scot- 
land. Filed Dec. 21, 1397. 


The General Electric Company owed on July 
1, 1898, $1,488,200 accumulated dividends on its pre- 
ferred stock. These dividends have not been paid 
sinoe July, 1893. The rate of interest is 7 per 
cent. per annum. Neither have any dividends been 
paid on its common stock since August, 1893, 


ELECTRICITY. 


(Vor. XV. No. 6. 


TELEPHONE AND TELEGRAPH. 


A Detroit paper says: Michigan farmers are taxing 
kindly to the telephone, and 1t is probably but a matter of 
a few years when the telephone will be as common in the 
country as it is in the cities now. In Allegan county the 
farmers have an exchange of their ownand they maintain 
it by annual assessments. The line runs from Holland, 
through Saugatuck, Ganges, Douglass and Fennville to 
So ith Haven, and it is used chiefly during the fruit season 
to facilitate the handling of berries and peaches. About 
130 farmers and fruit growers built the lineand maintain 
it, and the annual assessment upon each is about $10. 
Every township in Oceana county has telephone con- 
nections with Hart, the county seat, and this system is 
essentially a farmers’ exchange, and is owned and main- 
tained chiefly by the farmers and fruit growers. The 
Oceana county system, as also the Allegan county fruit 
growers’ line, are being connected with a State exchange, 
and before the peach system fairly opens the farmers in 
both sections will be in easy talking range of tbe commis- 
sionand railroad men here and the steamboat men at the 
lake ports. Gratiot county has another farmers’ exchange 
which, with Ithaca as the center, has connections with 
every township and many farmers. The syatem gives free 
service throughout the county to its subscribers and will 
soon be connected with the outer world. It is a great ad- 
vantage to the farmers in marketing their products.” 


A veritable network of telephone wircs, says the Sioux 
City Times, will soon cover northwestern Iowa and the 
country in Iowa, Nebraska and South Dakota around 
Sioux City. In addition to the numerous toll lines which 
already radiate in every direction from Sioux City, the in- 
dependent companies and the Bell companies now are en- 
gaged in building extensions which will cost about $100,- 
000. W.A. Houts, a banker of Parker, S. D., and W. W. 
Prichard, of Spirit Lake, each a large promoter of inde- 
pendent lines, met in Sioux City & few days ago and 
conferred regarding the work of construction. Mr. Prich- 
ard has just completed his line from Sheldon to Chero- 
kee, and is building from Cherokee to Remsen. The mate- 
rial for the Houts line from Sioux City to Remsen, where 
it will connect with the Prichard system, is on the 
ground. This line will be built by way of Le Mars, and a 
branch line will extend north from Le Mars to Sheldon, 
running through Dalton, Seney, Struble, Alton, Orange 
City and Sioux Center. Mr. Houts also will run & line 
west from Orange City to Hawarden. Mr. Prichard will 
extend his lines east from Cherokee along the line of the 
Illinois Central to Storm Lake, and along the Chicago and 
North western from Sutherland to Laurens. The material 
for these extensions is being delivered. 


The Alaska Telegraph & Telephone Company, composed 
of prominent San Francisco capitalists, have succeeded in 
securing a franchise from the Canadian Government 
granting them the right to construct, operate and maintain 
telegraph and telephone lines in Canadian territory over 
the Chilkoot Pass, running along the lakes and up the 
Lewis and Yukon rivers to Dawson City. The line will 
begin at Juneau, Alaska, and from there will run in a 
northerly direction to the town of Dyea, thence in a 
noitheasterly direction over the Chilkoot Pass. It will 
then follow the line of the Lewis and Yukon rivers to 
Dawson City, and from there on to Circle City, where it 
will terminate. The company was incorporated in San 
Francisco in July, 1897, for $250,000. The officers of the 
company are Theodore Reichert, president, and J. F. Fas- 
sett, secretary. The present directors sre: I. J. Truman, 
of the Columbian Banking Company; Theodore Reichert, 
late Surveyor General of California; D. E. Bohannan, 
George T. Gaden and J. F. Fassatt. 


Rival telephone companies are about to clash in the 
Monongahela Valley, Pa. The Bell Company has had a 
monopoly in this territory, but the Maryland, Pennsylva- 
nia & West Virginia Company is now making stiong com- 
petition. The latter has established exchanges at Union- 
town and Connellsville, and is putting in an exchange at 
Masontown. The new company has purchased private 
lines to Farmington and Masontown from Uniontown, and 
is hustling to secure the right of way to Brownsville and 
on down the Monongahela. 


The annual report of the Kansas Labor Commissioner 
states that there are 16 local telephone companies in Kan- 
sas operating successfully. A bitter war is now being 
waged between the local companies and the Missouri & 
Kansas Company, thc Bell licensee, Commissloner John- 
son anticipates that all the first and second class cities in 
Kansas will have their own local companies in a few 
years, and that a company will be formed to couple the 
local companies together with long distance wires. 


The National Fire and Police Telegraph Superintend- 
ents’ and City Electricians’ Association, which held its 
annual meeting at Elmira last week, closed its sessions on 


the 11th inst., after electing officers and deciding to hold 
its next national convention in Wilmington, Del. The 
officers elected are: President, Jonatban W. Aydon, Wil- 
mington, Del.; vice-president, C. T. MacDonald, Ottawa, 
Canada; treasurer, Adam Boesch, Newark, N. J.; secre- 
tary, H. T. Blackwell, Jr., New York; financial secretary, 
Burt McAllister, Bradford, Pa. 


The Des Moines (Ja.) News states that the plan of the 
Central Telephone Company of uniting several of the 
smaller independent toll lines into one company has met 
with marked success. Already they have control of sev- 
eral different lines running into Des Moines and are now 
looking forward to a consolidation of probably the 
Boone or Marshall County Telephone Company. These 
are considered the strongest of the independent organi- 
zations. 


The Sacramento (Cal.) Bee gays: The Western Union 
and Postal Telegraph Compauies and the Wells-Fargo 
Express Company are not the only corporations doing 
business in Sacramento that have avoided the war tax. 
There is the Pacific Telephone & Telegraph Company, 
otherwise known as the Sunset Telephone Company, 
which has not only saddled its share of the war tax upon 
the people, but has actually profited through the enact- 
ment of the War Revenue bill.” 

4 RA 

The People's Telephone Company, which expected confi- 
dently to get a telephone franchise in Windsor, Ont., has 
become disgusted with the shuflling action of the council 
and dropped out of the contest. The local Bell company 
appears to havea strong political pull" with the present 
council, and the People’s Company has decided to wait 
until anew council in more accord with the sentiments of 
the people on the telephone question is elected. 


The directors of the Tidewater Telephone Company met 
at Gloucester Court House, Va., on the 5th inst., and in 
addition to transacting routine business declared a 5 per 
cent. dividend. This company started in 1588 with about 
100 miles of wire and 17 telephones, which wererented. It 
now has 266 miles of wire and 76 stations. 


The New York & New Jersey Telephone Company is ex- 
tending its line to the army camp at Montauk Point, Long 
Island. Several circuits will be laid and some of them are 
already completed. An exchange will be erected and ex- 
pert operators placed in attendance. Special rates will be 
given to soldiers and to any one talking with soldiers. 


Dock Jarvis of Hubbard and Tice Moreland of Rienzi, 
have been canvassing for subscriptions for a proposed 
telephone line from Hillsboro, Hill county, Tex., to Hub- 
bard and Mount Calm, and have met with much success. 
The line will connect Hillsboro with Massey, Zeevee, 
Rienzi, Irene, Hubbard and Mount Calm. 


M. F. Thompson and Walter Stuart of Carlisle, J. L. 
Shelly of Mechanicsburg, W. B. Oyler of Newville, and R. 
W. Hockersmith of Shippensburg have applied for a 
charter for the Southern Pennsylvania Telephone Com- 
pany to operate lines in the southern counties of Pennsyl- 
vania. 


A charter bas been granted to the Liberty & Central 
Telephone Company of Liberty, S. O. The officers of the 
company are: President and general manager, T. N. 
Hunter ; secretary and treasurer, H. L. Clayton. 


It is announced from Rock wood, Mich., that the People's 
Telephone Company of Wayne and Monroe counties will 
extend its line next to Scofield, Maybee and Monroe. 


New Companies Incorporated. 


TheAmerican Telephone Directory Company, Pittsburg. 
Pa. Capita) stock, $10,000; amount subscribed, $1,000 
amount paid in, $100. 


The Quaker City Telephone Company, Quaker City, 
Ohio. Oupital stock, $500. 


The Winchester & Lexington Telephone Company, 
Winchester, Ky. Capital stock, $1,65C. 

The Warren Telephone & Telegraph Company, Warren, 
Pa. Capital stock authorized, $25,000; subscribed, $500; 
paid in, 950. Incorporators: Geo. O. Chilton, E. K. Reedy, 
E. M. Estell, P. C. Russell, D. J. Keefe, Oharleston, 
W. Va. 


The Union Telephone & Telegraph Company, Erie, Pa. 
Capital stock authorized, $1,000,000; subscribed, $500; 
paid in, $50. Incorporators: Geo. O. Chilton, E. K. Reedy, 
E. M. Estell, P. O. Russell, D. J. Keefe, Charleston, W. Va. 


The Mora! Telephone Company, Moral, Okl.—to build 
and operate a line from Mora! to Tecumseh, Lexington and 
Purcell. Capital stock, $2,000. President, J. M. Lamm; 
secretary, J. R. Lamm; treasurer, L. P. R. Miller. 
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ELECTRICAL SECURITIES. 


The subjoined quotations of Electrical Securities dealt in at the leading commercial centers are compiled from special reports recelved by ÉrrcrRICITY from a variety of sources. 
The utmost care is cxercised in their collection and preparation, and every effort is made to secure accurate and reliable information. The management of this journal will esteem it 
S favor to have brought to their attention any inaccuracies readers may discover in these columns. 


Abbreviations : crt. indb., certificate of indebtedness; coll., collateral; cons., consolidated; const., construction; conv., convertible: com., common; deb., debentures; exten., 
extension; gen., general, g., gold; guar., guaranteed; inc., income; imp., improvement; .. paid; pfd., preferred; mtg., mortgage; tr., trust; A., annually; 8., semi-annually ; 
Q., quarterly; A. & O., Apl. and Oet.; F. &. A., Feb. and Aug., M. & S., May and Sept.; J. & D., July and Dec.; J. & J., Jan. and June. 


i STOCKS. 


PASSENGER RAILWAYS. | PASSENGER RAILWAYS. 


Capital Stock. - Capital Stock. 
— —— — Bate and Date ot —————— — — — — | Rate and Date of 
WANE. Par Authorz'd| Issucd. fast Div. Bid. Asked, NAME. PariAuthorz'd(. Issued. Last Div. Did. Asked 
B Hartford Conn.-A« 15 | 

Albany, N V. Avg 15. | | Hartford Street Ry. Oo........ e... . 100 $4,000,000} 3200, 0008 % 8., Jan., 98. 140 oo 

MR o 100} 2,000,000) 81, 750, 000 136 9$ Q., Feb. 98. 145 | 150 Hartford & West Hartford RR .....| 100} 1,000,000) 247.000] ............ oe - 

Troy Oity Railway Co..... . 100 25000, 000 2, 000, 000 1 & Q., Dec. 10, 97.| 69 70 

Traction Oo. (Saratoga) 100 50,000 50, 00000 * a Holyoke Mass.—Aug 15: TE MN sp ias 986 

2 6 % % „%%% %% 6 * an. i . 

Allentown, Pa.—Aug 15: Holyoke Street Ry. Co , ' , 

Allentown & Lehigh Val. Trac. Oo. .. | 4,000,000] 1, 500, 0 % oò.᷑ꝗUña . ds 15 |Hoboken, N. J.—- Aug 15: sal anol ard ood exce - 

Bridgeport, Conn-Aug. 15: North Hudson Oo. (N. J.) Ry. Co , ’ 9 

Bridgeport Traction Co.............| 100| 2,000,000| 2,000,000|1 & Aug., '9T. 8 | .. Indianapolis, Ind—Aug 15. icono 880 80 1 EA 

Baltimore. Md.—Aug 15: FV 

Baltimore City Passenger Ry. CO.. 25| 6, 000, 000 2, 500, 0005 % S., July 2, 7. 72% Lancaster, Pa.— Aug 15: 

a Baltimore Consolidated Ry. Co.....| 25 10, 000, 000 3, 177, 0002 % S., Jan. 15, 98. 2376 23; Pennsylvania Traction Oo.. 100 10,000,000) 9, 900,000 . . . oo vs 

Oentral Ry. Co. of Baltimore City..| 50 800,000} 300, 0006 % A. Dec., 1897. | 80 7 Lancaster & Col. Electric Ry..... sens] esosooe. 875000 „ ee oo 

Boston, Mass.—Avg 15: s End 5 1 ; 

New England Street Ry.............| 25! 5,000,000| 1,081,925|1 % Q., Jan.15, '97.| ... T uisville, Ky.—Aug 15: 

North Shore Traction eos se COM! 100 4,000,000 4,000,000 „ 10% 12 Louisville Ky... don 100: 4,000,000 8,500,000 A * 3 Oct., ; 84 39 

North Shore Traction Co........pfd.| 100) 2,000,000| 2,000,000/6 % S., A. & O. 36 | 78 [Louisville RY... ..........-.5 % bfi 100) 2,500,000) 2,500,000 2 % 8., Oct. 1,97 96 | 100 

b West End Street Ry. Co...... com. 50|10,000,000| 9,085,000 1 % S., Oct., v7. 877g] 877 

b West End Street Ry. Co...8 % pfd.| 50 6.400.000 6, 400, 0004 % S., Oct. 1, 97. 105% Minneapolis. Minn.—Aug 15 

Boston Elevated R. R..................| 100| 10,000,000 66 67 Twin City Rapid Transit. co | 100 99985 1 „ is 18 S 

5 22.7 9$ pfd. , , , D 17 d. Jan., 2 

Brooklyn N. V. Aug 15: Twin City Rapid Transit 7 * p 4 

Brooklyn City & Newtown Ry. . . . 100 2, 000, 000 1.928. 100 2 & Feb. 1, 1898. 210 - Montreal, Canada.—Aug 15: -— 

Brooklyn Rap. Transit Co., tr certf. 100| 20,000,000| 20,000,000| |... -- 67 675 | Montreal Street Ry. Co.. 50 4,000,000, 4.000.000 8 % S., M. & N. 274% 276 
Brooklyn Heights Rallroad......|.... 200,000 200,000} ...........- - € Toronto Street Ry. Co. 100, 6.000.000 6, 000, 000 1% 9; 8., J. & J. 99% 100% 
4 d Brooklyn Oity RR......... guar 100 12,000, 000 12. 000,000 2 % Q., Jan., 98.214214 

FleBrooklyn, Queens Oo. & Sub. RE.|....| 2,000,000 2,000, NA 25 wh Memphis, Tenn.—Aug 15: 

O ney Island & Brooklyn RR... 100 1,000,000) 1,000,000/1% & Oct. 1,'97. — 210 ; Memphis Street Railway Co...........| 100  500,000| 500,000 . 15 | æ 

Kings County Elevated.............]....| 4,750,000| 4,750, E ee 256 6 

Kings County Traction Co..........| 100} 4,500,000! 4, 500, 0001 X; July 26,'97 T is New Haven, Conn.— Aug 15: 

Nassau Electric Railroad oe eee wet 0 esas 6,000,000 6,000,000 ee" 00999089 ee ace Fair Haven & Westville RR. EMEN 25 1,500,000 900,000 4 % S., Se t. 97. 62 ee 
fAtlantic Avenue Railroad 50 2, 000, 000 2,000,000) ã 33 ss ni New Haven Street Railway Co.. | 100; 1. 250.000 1.000.000 234 % A., July '96. | 60 80 
aBrooklyn, B. & W. E. Railroad.. — 1,000,000 1,000,000 6 „ %%% toed es ee New Haven & Oenterville.......... 100 . 700,000 800,000 e aa Nn 10 s 

Buffalo, N. Y.— Aug 15: Winchester Avenue RR............. 25, 1,000,000) 600,000 EEN 42 

Buffalo & Niagara Falls Elec. Ry. . 100| 1,250,000} 1,250,000} .......... —5 55 60 New OPleans, La.—Aug 15: | 

Buffalo Railway Oo................| 100 6,000,000| 5, 870, 5001 X Q Dec., 7. 80 81 Canal & Claiborne RR. oo. d : 240.000 240,000 Tas „Jan., 98. 146 170 

E New Orleans & Carrollton RR......| 100; 1. 200.000 1,200,000 144 % Q., Jan., 98. 120 | 125 

Columbus O.— Aug 15: . New Orleans Traction Co......com.| 100 5,000,000 5.000. 0 — ........ . . . 1k, 

Oolumbus Street Railroad.. * 100 8,000,000 8,000,000 1 * Q., Feb., 98. 49 50 New Orleans Traction Co.... eee pfd. 100 2,500,000 2,500,000. e» - «ers e 65 t 14 

Oolumbus Oentra: Street Railroad..| 100 1,500,000| 1, 500, 00ohs ee - aCrescent City RR............. guar 100 2,000,000 2.000.000 3 % 8S., Jan., '98. R 82 

= 2 New Or. City & Lake RR....guar.| 100 2,000,000| 2,000,000 4 % S., Jan., 98. * | 88 

Charleston, S. C.—A ug 15: Orleans Rallroad. . .. . .. 50 500,000 185.000 L2 95, June, 84. 18 22 

Oharleston City Ry. Co ͥ( 60 100,000}  100,0003 % S., Jan., 97. St. Charles Street Railway. 50 1,000,000; J. 000, 000 1% X. Jan., 98. 58 | 51% 

enterprise City RR. OG c 25 1,000,000 250, IPTE S PT es New York Aug 15 

Chicago, Ill.—^vug 15: Central Crosstown TE Re ED D 100 600 ,000 600,000 2% % Q „July, 97. 255 22 

Ohicago City Ry. Oo........... 5^*7**| 100! 12,000,000} 12,000,000/8 % Q., Dec. R1, 97. 278 | 280 eChristopher & 10th Sts. RR..guar.| 100 650.000 650.000 2 % Q., Jan., 98. |150 | 160 

Ohicago & South Side R. T. RR. 100 10.823 800| 10, 323, 80 ꝶfI oe s Dock, E. Brdw'y & Battery RR. 100 1,200,000, 1,200,000 1*4 % Q., Feb., 98, 70 10 

Lake Street Elevated RR. . . .. . . . . 100 10,000, 000 10,000,000] ..... esee 18 1814 dM etera liian Street Ry. Co....... | 100; 30,000,000; 80,000,000 114 % Q., Jan., 98, |153, 1°9 

Metropolitan West Side Elev. Ry... 100 15,000,000] 15, 000. 00000 - | 2 || eBleecker St, & Fulton Fy.Ry.guar| 100, „ 900.0 'o00.000 44 % A., July, b, | 32 | B4 

Met. West Side El. const. &tk........ 109) 15'000,000| 2,500,000] tm... "a Broadway & Seventh Ave... guar. 100 2,100,000} 2,100,000 27 % Q., Oct., 97. 210 | 220 

North Chicago Street RR......:.....| 100) 19'000,000| 6,600,000 8 % , Jan., 98. 212 | 218 n. Park. N. & E. Rivers RR. guar! 100 1,800,000) 1,800,000 2% % Q., Jan, 98. |180 - 

ANorth Chicago Cit RR 100 500,000 249,900 6 %%% % „ 2 ee ee Eighth Avenue RR ua 100 1,000,000; 1,000,000 e.s... 95 320 ee 

South Chicago City Railway........| 100 2,000,000| 1,603,200} ....... des 3s T 142d St. & Grand St. Ferry RR.guar' 100 750.00 742.000 494 % Q., Feb., 28. 840 

West Chicago St. RR. Coo 100 20,000,000} 18, 189, 000 112 % Q., Feb, 98. 8854 91 jNinth Avenue K... . gungr. 100 800.000 800.000 170 170 
j Chleago est Div. Ry.......guar. PES 1,250,000 24,900 35 3% ee ee kSixth Avenue RR............guar 100; 2,000,000 2,000,000 ——— 22 2 200 225 
Chicago Passenger Ry... . . Kuar. 100| 2,000,000 2, 000,000 5 % 8. oe ee Twenty-third St. R. R. Co..guar. 100 600.000; 600.000 4% % Q. Feb., 98. £30 a 

AUD E i Second Avenue RR............ wee. 100 2.500.000 1,862,000 2 % Q., Jan., 88. 178 | 181 

Cincinnati, Ohlo.—Aug 15: Third Avenue RR... E 100 12,000.000 10,000,000 2 % Q., Feb., 98. 175 | 178 

Cincinnati Inc. Plane Ry.......com. 50| 1, 000, 000 575.0000 ee 20 mA2d St., Manhatv'le & St. Nich. Av 100 2.500.000 200% % %/%i 58 62 

Cincinnati Inc. Plane Ry...... epa: 50 150.000 150,000 214 %., Feb., '98. as 76 *Union (Huckleberry) Ry. ....... | 100; 2,000,000; 2,000,000 ......... — 175 | 200 

Cincinnati, Newport & Oov. St. Ry. 100! 4.000.000! 8,500,000] ꝶ of 23 | 25 | 

lCincinnat Street Ry. Coo 50| 18,000,000| 14,000,000. 114 % Q., Jan., 98. 114% 114% Newark N. J.— Aug 15: 

Mt. Adams & Eden Park Inc. Ry. 50 2° 500,000 2, 200, 000 1 % Q.,Jan., 98. | .. s Consolidated Traction Co. of N. J.. 100: 15,000,000! 15,000,000} . .. . . . . 51 5154 
hi Aug 15: Newark Passen er Ry. ORAN 100 6,000,000 6,000,000 9 —＋*» ee. ee e 

Cleveland, Ohio. g 15: nRapid Transit Street Ry.........| 100| 504.000 — 504,000,1134 % A. 195 | 205 

Axron, Bed. & Olev. Elec. Ry....... 100| 1,000,000| 1,000,000 34 % Jan., '98 87 89 Pittsb Pa.—Aug 15: | 

Oleveland City Ry................... 100! 8.000.000] 7,600,000 52 X., Oct., '97. 6234| 68 urg, . g 19: 

Cleveland Electric Ry.... er 100 12.000. 000 12,000,000 92 x Q., a 97. 6) 61 Alleghen Traction Co.. sesoses, cc. 80 800,000 500,000 e cree ccccsce ei 

vo oOonsolidated Traction Oo....com.| 50 15,000,000 15,000,000 2 %, Jan., 95. 16 1614 

Detroit, Mich.—Aug 15: Consolidated Traction Oo......pfd.| 50 15,000,000 15,000,000 3 &, May, '97. 5:3,| 02% 

Detroit Citizens’ Street Ry.......... 100! 2.000.000] 1,250,000| ............ 100%] .. pCentral Traction Oo..... ... . 50 1,500,000 $900,000, vibedewes , is 

Ft. Wayne & Belle Isle Ry.......... 100  400.000| 400,0005 3; July, 98. 175 Oltizens' Traction Oo.............| 50 8,000,000 183.000.0006 % A. 625, 

Rapid Railway Oo....... e 250.0000 250,00 nh .. | 100 rDuquesne Traction Oo. 50| 8,000,000 13,000,000 6 % A. is i 

Detroit Electric Rallway............|''"| 1.000000] 1,000,000) in77n E. ets sPitteburg Traction Co.......... ..| 90, 2,500.000 1,900,000 3 8, Aug.,'96. oe z: 

Wyandotte & Detroit River By.....|'ioo] 250,000 200,000) ........-.-- 100 110 [Federal St. & Pleasant Valley Ry..| 25 1. 400.000 1,400,000 2% %, Jan., 98. os 245 

, , Pgh., Allegheny & Man. Trac. CO. . 50 8,000,000 19,004,439 2%, Aug., 95. 2 

Dayton 0.—Aug 15: P'ttsourg € Birmingham Trac. Ry.“ 25 8,000.000, 8,000,000 | %, Jan., '96. 2 22 

City Railway Co. s*99900092999 com, 100 1 500 000 1,470,600 1 * Q., Jan.1,'98. too 102 Pittsbur. & West End Ry. 575 929/608. ele 50 1.500,000 1.500. 000 5 0 5 June 80, 97 ee ee 

Olty Railway Co s... o. pfd. 100 600.000 — 600,000 1% „ Q. Jan. 1,'98 |150 | 155 Second Avenue Traction Co...com..... 50, 4,000,000 n FFC ee vs 

People's Street Rallway.............] 0 1.100. 0000 | 5 . 100 ES Suburban Rapid Tranait Co 50% 300,000 200,000] ............ oe ue 

*Unlisted. Ex div. * Unlisted. f Full paid. I Outstanding. + Ex div. 


a Consolidation of Baltimore Traction Company and City & Suburban‘Rail way Company.|| a Leased to N 
Company controls Oltizens' Railway, North Haltimore 5 Railway, Baltimore b Leased to New Orc Trgetlon Company at 6 % on stock. 


& Curtis Bay Street Railway, Baltimore & Powhatan Railway,Pimiico & Pikesville Railway c Leased to Central ENIM 55 on stock. 


at 8 % on stock and interest on bonda.. 
and C s Kon 5 and Park. d poorer 1 Ho TIC ayatem, that Corporation having become c3 (indi: 
Lease . e Lease reet Ky. for 99 years; lease assigned to Metropolitan Street Ry. 
c Owned by Brooklyn Rapid Transit Oompanv. f Leased to Houston, West Street & Pavonia Ferry—now Metrcpolltan Street Rallwa 
d to Brooklyn Heights Railroad. Oo., which guarantees 10 % on capital stock. ; A 


Leased to Metropolitan Street Railway at 8 % on stock until Oct. 1, 1807: th fter 9 & 
e Stock owned by Brooklyn Rapid Transit Company; road operated by Brooklyn Hte. Co. 11 to Met litan S i rent n crealter 9 
f Stock owned by Kings County Traction Company; road leased to Nassau Electric RR i i € poral an Strect Ry. for 99 years from Jan. 1, 1896, at $215,000 per annum. 


n Street Railway for 18 % on stock 
Owned by Atlantic Ave. RR. and leased to Nassau system. Leased i» Met. St. Ry. for 99 y > Se 
20 per share on outstanding capital paid as rental by lessee— West Chicago St. RR. Oo.; 1 Leased to Metropolitan Street Rallway V Aai 
$250,100 of stock owned by North Chicago Street Railroad Company. l Leased to Metropolitan Street Railway for 18 per cent. on cayital stock. 
i Controle by lease Ohicago West Division Railway, Ohicago Passenger Railway,and|| m Oontrolled by Third Avenue Railroad by purchase. 


Wost Obicago Street Railroad Tunnel Company. * Dividends of 1% & year) teed T 
185 & per annum paid on outstanding capital as rental by lessee—North Ohicago Street o Controls by PERA sho Alleg ny, Cont, CHO peee Mess DN Pitte’h Trac. Oo 
7777000101 b Or Deck nee . p 33 e „ Traction Company for 8 & per annum on yar vrlue of stock 
| H 0 e 
000 stock guaranteed by West Ohicago Street Railroad Com 2. o tt Traction 1 for 5 & on $8,000,000 capital stock. 


ny, lessee. jd to Consolidated Tracti 
i Ciasinnati Bt, Ry, Go, has purehased tbe Mi. A, & Nen Park road, ass ming its bonds: |! SiLeascd to Gone nied Fraction;Company fort X on cosine after October, 
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PASSEN 
GER RAILWAYS. TELEPHONE AND TELEGRAPH OOS. 


Capital Stock. 
555 Bate 
NAME. Par|Authors'd| Issued. Last Div." ^ | Bid Capita’ Stock: 
v. id. Asked. NAME Rate and Date of 
: Par Authorz'd, Issued. Last Div. Bid. | Asked 
New Bedford Mass- Aus l5 
Union Street Railway Oo...........| 100} $850,000  $850,000|2 &, Feb. '98 ns Boston: Mass 15: | 
iind: ad merica 
Northampton.Mass- Aus 15 Erle Te ee d E A ible peso Q. July, 198, ern 12813 
0 m on ree o tese e.s. os | „„ „„ è zt X 72 
E ool. aon bool. , voc er ice enum on c eie eee V Feb. 58. 142 
5 5 15: New York.—Aug 15: ° 
ma ree NNW „„ ee 100 5,000,000 5,000,000 American Tele raph & Cable Oo 
s *, 095900005028 00009€ 80 eC t eee 100 14,000,000 14,000, 
Paterson. N. J.—Aug 15. BOT Oe Feteg. Os. | 100). 6,500,000, 6,500,000 154 * 8. 18 5 
Paterson Rv. Co....-. segéce e eont P cem" 100 1,250,000 1,250,000 % OO % 85 86 REA Teig Co i172 254 % guar. 100 10090900 5 1% * 2 150 Tre 
* e r , VUV] 9€. 
Providence. R. I.-Aug 15: Erle Telegraph & Telephone Co... 100| 5,020,000] 4,800,000; 1 i ; 19 le 
nited Traction & Electri . Stock Telg. Co..guar. 6 %.| 109, 8.000.000 1% q. 12 175 
U on © Oo .....| 100} 8,000.000| 8, 000, 00082 J. Jan. '98 60 ži International Ocean Tel Co. uar 69 100 „000. een ies 155 * Q 112 115 
A 1s s , Mexican Telephone Co.... 8,000,000, ...... 1% & Q 107 110 
i aon ee es : em S York & New Jersey Tel. Co.. 100 S a 9959 T 
airmoun ans. Co... . 2,000,000} 1. 770.0002 , acific & Atlantic Teleg..guar. 4 % bes „728,000 1% % Q., Jan., 98. 149 | 15 
Heetonville, Man. & Fairmount. E 50 1,966,100 11 966, 10% LP IR 198 55 75 *Postal Telegraph „ 1% 1 2,000,000 iov SUE 2 $ 8. : , 78 7778 
Hest'nvl'e, Man. & Fairm PO pio 50 583,900 533,900 5 & S July pga Pe c6" *Sout'n & Atlantic Telg. Oo.guar.5 9$ 25 15,000,000, 15.000, 000 1 % Q. - x 
a Falrmount Pk. & Had. Pass. Ry.“ 50| 800,000 900, 000 3 % Feb. I. 98. 60 66 ` (ommerelal Unfon. Telegraph Co. 25 0 559,525 % % B. 85 | 90 
Union Traction CO. $1234 pd 50 380, 000, 000 29, 980, 450 , . 20° 97105 Western Union Telegraph Oo.. 500, 000 500, 000 8 % S., Jan. 1°98 110 1183 
eElectric Traction o IDOL, cece ac „920 T 7157 a tDiv. guar. by Postal Teleg. Oo. | | ^ 97,870,000 1% , Jan., '98 9334) 98 
aOitizens P Us y. .. 50} 600,000] 1192,500 $3 share Q. 315% 7s Miscell ý 5 
eFrankford us wark Pas. R 50| ........ 11,875,000 $14 sha'e A" Apr. 88 % | .. cellaneous.-Aug 15: 
fLebigh Avenue Ky. Co..... ....| 50| 1,000,000) ........ 5 „ 47 ee American Dist. Teleg. (Phila.).. 25| 400.000 
fLombard & South Street Ey] D| · - 000, 000 A. & O 89 901 Bell Teleph. Co. (of Canada.).... 105 j . 1 % Q., Feb. 98. “ul. 
dBecond & Third Streets Ry....| 50) 1,060,000 £771,076 $9 share A, Mar. 98 256 A Chesapeake & Potomac Telep. Co.. 100 8,168,000 8,168, 000 2 & B. 165 170 
People e Town Passenger Hoo snl 3 500.000. sere aon 15 25 A April, 88. | . [Iconteel Diet Priz & Telg.Co.(Pgh JFF 48 | .. 
r e.e. 500, 572, 800 85. t v | „ [Central Dist Prtg & Telg.Co. ). 750˙0 "EAT fines ?02 | .. 
reen & Uoates Passenger Ry.| 50 500,000 150,000 „„ 15 ^ot Empire & Bay States AR A 100 750,000 750,000 es.. da . 
hPeople's Passenger Ry. . com. 25| 1, 500, 000 740,000; . iis x Hudson River Telephone Co 100 2.0000 e dee 70 78 
hPcople's Passenger . . bid. 40 00e vae] cw . . [fpNerthwestern Telegraph G88, 50 2:500 000]. 2809500 % 8 76 | 77 
(Philadelphia Traction Oo.......".| B0 80,000,000|120,000,000| t % S—Oct 1,'97. | 91 91. Providence (R. I.) Teleph. Co.... 50 000 2.500, 000 24 % Q. 110 115 
jOstherine & Bainbridge St... 50 ; 400, 000 6 x“ A—Mar !og. [Southern New Eng. Teleph G0. 1 | TE EPS sa 85 | 863 
4Gontinental Pass. Ry. . . guar. . 50 1,000,000 1580 000 86 SB Jul 198 35 es ED aac — e| 100 8,000,000] TP" š 119 
"Empire Passenger by. S. .| 50| 600,000 1600, 3 Ku yeso o] o ELECTRIC LIGHT :!:!!! keke a a 
Philadelphia City ee Fy, REL 50| 1,000,000) 475,000|$7.50 share July'98 175 180 AND ELECTRICAL MFG. COS 
faida rende Passenger Ry BOE e ies UN aa BOSTON, MASS ATR i 7 
2 es. Y ; 812 3 ND x | 5 $ . DIM 
alla delphla & Darby Ry.guar.| 50) ........ 200,000 32 diei res. 288 300 [port Wayne Electric Oo 
ji7th & 19th pure E guar...| 50 250,0001 34 & S., July, 198. 157 as Ft. Wayne Elec Co. T. Sec. Series A. 25 T — 83 - x 
J Thirteenth 4 E s. Pass. Ry. 50| 1,000,000; [935,000 $11 sh. A., July, 88 2508 * General Electric Co. . Om. 100 40,000,000! 80,460, 2 2 O. 73 ee 
jUnion Paene E Ti 5 50| 1.500, 000 900,000 89.50 hre, July '98 20 General Electric Coo pfd.| 100, 10,000,000, 12000 2 76 Q., Aug,, 1898. | 41 4 
West P 1 elp ass. TI 50 750,000 1750,000 $10 share, July 198 225 C W US COSE Pn Sertes D. É is ] , 7 2, 000 3 13 S., July, 98. e 100 
— . estinghouse Elec. .Co. Tear SR NS eS siss . 
RochesteP, N. Y-—Aug 15: Westinghouse El. & Mfg. E ed S 4,000,000; à $06 053 i "e 3C, at 
` * , ^ I U 
Rochester Railway ae 100| 5,000,000] 5,000,000} ..........-. 9 | 12 E j E Oo. assent.| 50|11,000,000| 8,195,126 F 
Rea LT ug ba — ug 5: eo os 
ane. eos 5 1 Edison Elec. III E Co., New Vork. 
kCity P er R * e 1,000,000 Semi-an., Jan. & Jy! 15 * Edison Elec. IIl'g Co., Brookly 100! 9,138,000 7,988,000;  .. l 
ty Passeng ZR -..| 50 850,000 850.000| Jan., '98 ee Edi Ore Milli , yn--| 100 000.000! 4.000 ! ix 133 |18114 
Kast Reading Electric Ry. ...... .. 60) 1,000,000 11. 000,000 Jan., 98, n - Euch e DE eo „ 100 „000, 000 15% 3% Oct., 97. 122% 1283€ 
i M . bata) : 0 Re ecc cce Bee gine e: LE 1 
St. Louis Mo.- Aug 15: General Electric Co . . . com. 100 40.000. 000 30.160. s.. 2 2 
Fourth Street & Arsenal Ry......-.| 50 65000, 00 150,000 General Electric Co. . . . . ., pfd. 100 10.000.000 30.400. 900 2 % Q., Aug , 1898. | 41 | art 
Jefferson Avenue Ry. Co 50 — 400,000 400.000|2 & De 1888 ee = Interior Conduit & Insulation Co.. . 100 1.000.000 4.252.000 3% % S., July, 98. 95 100 
3 Hd whee dees . 100 2.500, 000 2.400.000 1 e Sus n eee United Elec. Lt. & Pow. Co... pid j .| 7° 1,000,000;  .... Ks 
ationa way ec059*0000000909*| 5c 2,500,000 is , k : — : ETAR essnee 9 ce ee ee 
Časa Avenue & Pair Grounds. 100 2500 0m pmo, Tul," e [PACCO unts Tight Oo. 
zens 009000090000000990000000 009940 see ,000 333533 a etal ee ae 7 i, 655 66 „6 
St. Louis R... . . 100 2,000,000 2.000.000 : VO ty. "ga e 195 East End Electric Eis Geese ese 1 5 3695000 eas J. & J. 180 | 140 
Missouri BR G .. . urn.“ go] 160 0000 800,00 1 K , s. [9 | 105 | philadelphia, Pa.—Aug 15 | PRTA — | m 
Southern Electric Ry... .. Com. 50 500,000 890809 50c., Dec., 89. ‘os ole Poison Electric Light Oo: os REX 100! 2.000.000 
8 Electric Ry......6 X pref.| 100 1,000,000 1.000.000 i X "July; 198. 54 59! iecur oer Eat Oo.. com.] 100 8500000! . — 144% 
t. Louis & Suburban Ry. . ... 100 2,500,000) 2,500,000 d , 112 de: r 1 a Co... pfd. 100 5/000 00 Y . 83% 84 
GIU IID (MEME RI E MUERE Mp EC 13 ath fet ze 
San Francisco, Cal.—Aug. 5 pice Light 4 Bower Co.. 5 5800900 ogee E 97. y NM 1 
Californie St. Cable RR... . 100 1,000,000 Southern Elec. Light ower Oo.. 8 ’ 2500 dis. Jan.ll'97| 187 14 
Geary Street Park & Ocean RR. . 100 1,000,000 99900 . 107 108 Miscellaneous. Aug 18: 10 187,500 1387, 500 AN 8 ^ 10 
Market Street Ry. . 100 18, 750,000 18,750,000 4 008 aah eee 2 50, Re cinco E g 15: 
,,, Eiee, ii 00... 2s) “pool serae — r 
Scranton, Pa —Aug 15: y 5 [ Bt. Louts)....com. 500,000| ...... NEM 40 | . 
Scranton Railway Co .. 50 6,000,000 y ec Tie g. FFF ee 9.9229 @necoe esse 15 18 
m Scranton & Carbondale Trac. Oo.. 100| 500,000 309 009 V'¶Ä// a us 15 |Hartford (Conn.) Elec. Light Co... . i 3850 000 |||... Kaos — 18 
m Seranton & Pittston Traction G0. 100| 1,080,000. 1, O0, 000 . .. e eee i RES e 115 | 125 
, , ——9*—*2—: DIM os mS New Haven (Conn.) Elec. Lt Co 175,000 ecc» * ENDE 4 
Springfield Ill.—Aug !5: Narragansett ( Prov., R.I.) Elec. Co. 80 100, 0000 DE 1€0 128 
Springfield Consolidated Ry .........| 100 780,000 150,000 peng aa NE Protec. Oo 100 1,200,000] ...... [23% Q., Oct., 96. 81 87 
: U eee % %% cese 11 OA ec. O. ontreal) 6 2 „ 6 66 „ „6 „„ 233 EELEE] s.s.. 110 
Springfield Q.—Aug 15: Toronto (Canada) Elec. Light Co... 100 1,000,000. ..... * 8158 n» 
Springfield Street Ry. . ... . . . . . 4. . 100) 1,000,000 Thomson- Houston Welding Oo....... 1,085,000} 1,085,000 144 * Q 13614] 187 
, 1,000,000 500000000209000094 PP 2 Woonsocket (R I ) Electric Co 100 TIT 3 3% S. Dec. ] '96 4 
Springfield, Mass. Aus 15: ees vesc Ml uses “Vr ES e o eee 00 40 
Springfield Street Ry............-...| 100 1,200,000) 1. 168. 7008 & A. 1 a J *ex d. 
Toronto Canada. Aus 15: ALLIED INDUSTRIES. 
Toronto R 00 TT 
Montreal Sarot Railway Co a 28998 8,000. 000184 % 8. 99% 100% Boston Mass. Aug 15: 
kn 4,000,000) 4 * 8. 274% 276 ||American Electric Heating Oo.........| 50 10,000,000 
Washington, D. C.—Aug 15: Street Ry. X lllu'g Properties...pfd| 100 4,500,000 1.248.700 $3 bn ; 07 
Belt Ry. Coo 50 500,000 500,000 United ElectricSecuritles Co.. pid. 100 ...... . 3 men Feb.1,'98 35 | 87 
tae inate d *-c20909990906c999c09 p^ 90 005 12,000,000 65c. per sh, Oct. 97 93) 75 New YoPkK —Aug 15: u i ^ A eo aC. bd TS 
CM „ 6 0 „ , y * - M 
Eckington & Soldiers’ Home Ry....| 50 707.000 392999 6% 76'9| 78 Consolidated Electric Storage Co.. 
Georgetown & Tenallytown Ky.....| 60 , 200000) 489.500 % & c afa dion Europan & Lighiing ö.. 10 . em | oltm E 
etr n o seest esas : „„ — 3x . , n zx hal 8 . ED 
" 50, 1.000, 000% — 453,900 2% * 121 | 123 Worthington Pump Car ers 100 - RV, n —— iiss b 935 
worcester, Mass.—Aug 15: Worthington Pump Co..........pfd, 100 8 5,500. 0000 80 | 88 
eWorcester Traction Co.. ... com. 100 8,000,000] 8,000,000 Philad 5 en 90 | 92 
Worcester Traction Co......6 % pfd. 100) 2,000,000 2:000,000 á XS Feb. 9 15 17 " 9 elphia, Pa. Aug 15: 
Worcester & Suburban Street Ry. . 100 860, 00 542.5004 56, 1897. m m A E ane C at Clee ecd ae 
WIIkesbarre, Pa.—Aug 15: United Gas apro veneni 09: crib. 15 M — coos 1 "1% 
Wilkesbarre & Wyoming Val. Trac.! 100! 5,000,000! 5,000,000) 1%, Jan., 97 i N oer Go com. 100 D a Via ad See 14%) .. 
wees ’ ^ N. 29 elsbach Commercial Oo...... pres sisse DE | 
$Unlisted. 1 Paidin. f Full paid. | Outstanding. ¿Ex div Welsbach Light Co.......... M pe 5 5 es. 2 * Q 70 ^ 
a aud io Ke Mos TE dal outs e Tor 6 X on tock per annam Pittsburg. Pac Ae | || | 52 Bh 
sndallindebte nèssol 3 M 55 Fixed charges Pittsburg: Pa.—Aug 15; va) 1% 
pany. panies assumed by Union Traction Com- Carborundum Mfg. Oo........... ...| 100! 200 
5 „ by Union Traction Company Standard Underground Oable CO.. 100 1 80 1 DOS 000 ri e pe 
e n o So ° , , ’ ; 
00 By enmod by Blootrlo Traeton Oo. — Era GeO “a 
ed by F rankfor & Southwark Passen Ra arney & Smith Car Co. . com. 100 
1 1 s Passenger Railway at $5 ee *Harney & Smith Car Oo........pfd.| 100 . 100 000 2% ia -- 
Majority of stock owned by People's Traction Company Billings & Spencer Co...............| 25 JA ^ . =| 65 
4 Leased to Union Traction Company. . Consol. Oar Heating Oo.............] 100 1.250.000 105 Ex as 80 | 37 
1 Lei Mirage ies to Union Traction Company. Johns Fras G Gõö J/00 : : 250,000 1% % Feb. 88. 80 | 3 
1 TD, bodes Traction Co. ata rental of $10,000 per an. in 1866-7-8, $20,000 p. a., in Pratt & Whitney TO e aa oe oo oe „ xx E 
dond semi-annually, r, payable semi-anuually, rental declared is divi- atlllwell-Blerce Oo.. pp . pu 100 e -90 969 060 ee ecos 45 53 
end o 10 guaranteed by Read! Stillwell-Blerce Co é T : nant sce CETTE II eese 96 93 
ng Traction Company q ee eocceoccccse id. ae PE 
guaranteed b . Shults Belting Coo ccv o e... |2 9 Sept. 1, '97. 197 09 
y Reading Traction Company. Bt. Charles Car 06 2 120 500, 000 oseese EET 9 60 en 
o 6— * 85 90 


i Dividend of 6% 
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and operated by the Scranton Railway Company, formerly Scranton Trao. Oo.] * Unlisted 
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PASSENGER RAILWAY. 


Amount. 


— — Interest 
NAME. Mee] Issued. |Due| periods. 


New Orleans La. 


Albany, N. Y. | Date o; Quotation— A ug 15, 1898 
Date of Quotation— Aug 15, 1898 Canal & Clatborne RR J ist 
. . Ist mtg. G8. $150,000 | $150,000 M. & N. | 101 SR 
The Albany Ry..........---.-- 18$ mtg. 5s. XT $29,000 |1905 23 Wess e Crescent City RR... Ist mtg. 66. 50,000 M. & N. 100% 
The Albany Ry. Oo Cons. mig. 58. $500,000 427,500 1880 J. & J. 112 Crescent City RR....... Cons. mtg. E. 56. 5,000,000 | 8,000,000 J.&J. | 16 "79 
he Albany Ry. Co. . . Gen. mtg. 56.“ 750,000 | 875,000 |947| M. & N. [u New Orleans City RR... Ist tg. 68. 416,500 | 899,000 J.&D. |1 
W Turnpike & RR. 1st mtg. 6s | 850,000 | 850,000 |1919| M. & 2 ' bd a A ILE 
atervleit Turnpike Ist mtg. y ; . & N. 875 tN. Orl's City & Lake RR. . Ist mtg. g. 58. 5,000,000 | 2,599,500 J. & J. 100% 1014 
Watervieit Turnpike & RR..2d mtg. 6s. 150,000 150,000 1919 M. & N. |*115 A N. Orleans & Carrollton RR. 2d mtg. g. 68. ,000 850,000 F. & A. | 110 RA 
y Olty Railway Co. Ist 58 S SAT ks i *105 105'4 Orleans Railroad Oo....... Oons.mtg.6&.| 800,000 800,000 J. X J. 101% 
tSt. Charles St. RR. Co...... lst. mtg. 66. 800,000 75,000 J. & D. | 101% 90 
terest ge by Albany Ry. Co. $423,500 in escrow to retire New Or- 
R Princi p Muy interest guar. by 127720 re a ua lst mtg. bonds. 
* . 3 ou n ng. 
Baltimore Md. New York. 
Date of Quotation— Aug 15, 1898. 
Date of Quotation—Aug 15, 1898 g 15, 
Atlantic Ave. (Brooklyn).... . g. 58. 1,500, ,500, . 
Baltimore City Pass. Ry. . Ist mtg. g. 5s. 2,000,000 2,000,000 |1911| M. & N. | 113½% | 114 Atlantic Ay. A D Meg 5 759 8 à 759 — Z ef ae 110 
Baltimore Traction Co Ist mig. 5e.| 1,500,000 1,500,000 1951 M. & N. | 113% | 114 [Atlantic Av. (Brookiyn)..Cons. mtg. 58. 8,000,000 | 1,966,000 A. & O. | 107 110” 
Bal. Trac. e gn 1.750.000 | 1,750,000 1942 N 5 1152 16:« mes dn m ih ay : ST e 11.500.000 1.800.580 3. 2 8 ae — 
51 a * — . , , * . * 
e Converdib g. 25 Lab r d ueri. in J. = J. | 18 AA | 10274 DIGG wa 2n Ave..........2d mtg. 5s ; 500,000 500,000 J. & J. 110 112 
nul N. Ry. O0... I5t mig. 68.| 96,000 | 117,000 1912 J. & J. |. 5 C 1000,00 | 11000,000 3 
ventral Pase, Ny. G5. ons. mtg. g. 56e. 601,000 | 580,000 las M. & N. 116 |117 | Brooklyn City RR. Co,.1st cons mig. 56. 6,000,000 | 6,000,000 LI. |i 4557 
S e e e e 
sy — — . 98. , , D ' . . A „Ba B. E n 58. 4 y A ò 7 vo 
Metropolitan Ry. (Wash.) . 1st mtg. g. 58.“ 1,850,000 | 1,850,000 1925| F. & A 118 119% | Brooklyn Heights RR...... lat. nar he. 250,000 250.000 A. KO. | 105 
— do "raid Brooklyn, Q’s Oo. & Sub’n..1st mtg 5s. 8,500,000 | 8,500,000 J. XJ. | 109 110 
+The bonds of the timore Tract on Brooklyn, Q's Co. & Sub’n..1st cons. 58. 1.500.000 2,750,000 M. & N 
Co., the City & Suburban Ry. and the Brooklyn Rapid Transit...:..... ld 5&.| 7,000.000 | 5,181,000 enc — | 1044 | nones. 
Lake Roland Elev. were all assu med by Bleecker St. & Fult'n Fer'y RR. Ist mtg.7s| 700, 000 700,000 ace 101 104 
the Baltimore Consolidated Ry. Co. Cent P k, N. & E. R. lst cons. mtg. 78. 1,200,000 | 1,200,000 J. KD. | 109 1115 
1$151,0001n escrow to retire Ist. mig. bds. Central Crosstown RR... lst mig. 6s. eura ses M. & N. | 118% | ...... 
Boston, Mass. Coney Island & Brooklyn gen mg. f 5 1.000 0% | 980000 |1982 J, & D. | 11534 | iye 
Date of Quotation— Aug 15, 1898. dd F m an. TI 10 Dry Dock, E. Bd y & Bat’y RR..scrip5 . 1,100,000 | 1,100,000 F. & A. K1 | *12 
Lynn & Boston RR. lst mtg. g. bs. 5,879,000 3.000000 e Av. RR. Co. . . Oert. indebt. 6 %.| 1,000,000 | 1,000,000 F. & A. 100 
West End Street Ry........Deben. g. 58. 8,000,000 27000000 902 M. & N. 42d St., Man. & St. Nich. Av.. Ist mtg. 68. 1,200,000 | 1,200.000 M. KS. | 118 116 
West End Street Ry....... Deben. g. 48. 2,000,000 ,000, 1914| M. & S. 107 .... |M2d St., Man. & St. N. Av..2d mtg. ine. 68. 1,500,000 | 1,500,000 J. & J. 90 95 
151,674, 000 in escrow to retire outstand- Lex. Ave. & Pav. Ferry RR. Ist mtg. g.5s.|, 5,000,000 | 5,000,000 M. & 8. | 121 122 
ing bonds of absorbed companies. Metropolitan St Ry CO.. g. m. cl. tr. g. 56 12.500, % | 19,500,000 F. & A. 14 
nd Avenue Ry. Gen. cons. mig. 58. 1,600,000 | 1,600 000 M. & N. | 107 109 
Charleston S.C. Secon Avenue A Deb. 56.“ 1 800,000 800,000 J.&J. | 105 108 
Date oj Quotation — Aug 15, 1898. South Ferry RR. Oo, eT ian Ae '850,000 "7850,00 posi 113% ia” 
Enterprise Street RR... ae Ist mtg. 5a. 500,000 47,000 1906| J. & J E Third Avenue RR..... TT ET mtg — 5s 5,000,000 5,000,000 J. &J. 1 12 
lObarlcston City Ry... let mtg. 6s.| 850,000 vee fee | SAT a Twenty-third Street Ry......1st mtg. 68 eee | tenter J. KJ. dei 
Controlled by Oharleston St. Ry. Co. Twenty-third Street Ry.......... Deb 5s| 150,000 150,000 J. XJ. | 108 108 
ies (Huckleberry) Ry..... lst mtg. 5s.| 2,000,000 | 2,000,000 F. & A |112% | 114 
Chicago III. a prp Electric RR. . Ist mtg. 5s.| 500,000 500, J.&J. |10 |... 
oj Aug 15, 1808. M n escrow to retire gen. mig. 
hi Olty Ry... . Ist mtg. 4568. 6,000,000 | 4,619,500 1901 J. & J. | 10174 | 10274 1$4,850,000 in escrow fo reti 
Ohicago Binger R. . lat mig. . | 400000 | 400,000 deen F. & A. |... 10 |jobligations XN: 
i r Cons. mig. 68. 1,000,000 600,000 1929 J. & B. p 1$552,0001n escrow to retire lst and 2d 
Chicago & Bo. Bide R T. . Ist mtg. £n 128 ne 1929 A. & 9. "df treasury 8 
cago . K. 1111 . , , , . e | 282 |] ce = , le 
West Div. Ry..... lst 44Z5,| 4,040,000 | 4,040,000 1932 J. & J. | 108% | ...... t Guar. by Union By. Oo. 
[Obicago Wert Div. K. int rotg 4. . T1400 | 8,781,200 len J. & J. pibe Toronto Ge 
Metrop. W. Side Elev. Ry. Ist mtg. g.5s. 15,000,000 | 15,000,000 |1942| F. & A. | 54 5474 nada. 
North Chicago St. RR........ Ist mig. 5a.| 9.171000 | 8,171,000 1906 J. & J. 104 1 j|. red Se 15, 1898, * 
North Chicago St. RR. s. . Cert. inde . 6s. , X 1911 J. & a [A 8 wm 108 on rea . yes weet res LILIITIIIIJ lst m * Da. 500, LI & 8. LI 
North Chicago Oity Ry. . Ist mtg. 6s. 500,000 500,000 1900 J. & J. ies Toronto Bt. Ry.............1st mtg. M o 2 8 —— M. & S.. 
North Ohicago Oity Rày consol. 4 2,500,000 | 2,500,000 |1927| M. & N. | 104 104!4 || $835,000 per m. single track authorized * Ex 
West Chicago St. N lst mig. 38. 4,100,000 | 5,969,000 192 M. & N. | 104% | .... ||8600,000 in escrow to retire 6s due in 1901. 
pe 8 mE e 88 68... ie ate bon ó d 7 — J. & b 9924 9455 Philadelphi j 
est cago St. .. . Con. mtg. g.58.| 100, 000, 000 1960). 9 eiphia. 
W. Ohicago St. RR. Tunnel..ist mig. 5s. 1,500,000 | 1,500,000 1909 F. & A. ‘eee Dat 
i eemable at option on 60 da. notice. of Quotation — Aug 15, 1898 
ded debt assumed by Ohicago W. Continental Pass. Ry... .. . Ist. mtg. 6s] 850,000 810,000 J. 41. TT 
v. Ry. Co., controlli interest of Empire Pass. Ry. . . se oe st mtg 78 800,000 200 000 J, & d, el s... 
which is owned by W. Chicago St. RR. Greene & Coates Bt. Ry. lst mtg. 66 100,000 100,000 J. && J. TY 
Co. lessee. ponds So. St. 38. Ry...1st mtg. 150,000 * "t s.s.s... es IZ 
1215 to call after Oct. 1, 1899, at ope e ass. Ry... ... Ist mtg. 76 250,000 250,000 Tie AR) RAS ers 
rea p eople's Pass. R...... . mtg.5a°| 500,000 458,000 J. & J. I 
Assumed by W. Chi. KR. Oo., lessee. People's Pass. Ry. . Oons. mtg. 5s'| 1,125,000 867,000 M. & 8, ‘ 
Int. guar. by W. Ohicago St. RR. Co. 0 pes Ry. . Bik, tre. oe rt. g. 48. 5,698,210 Vus issues 102 108 
" E aasenger y TETT] mtg. 58 · 200,000 200,000 J & J. 3 s... 
Cincinnati, O. Philadelphia Trac. Oo. . Coll. tr. g. 48. 1,800,000 | 1,018,000 F. & A | 104 | 105 
Dateo) Quotation—Aug 15, 1898 Union Paasenger Ry. 3 p» —— — 800,000 — T 2 a siis i 
Oin. New. & Cov.St. Ry. 1st Con.mtg. g.5s| 8,000,000 | 2,500,000 1922 J. & J. 102 102% ||@Union Traction Co... — — 4s. | 29,785,000 29,724,876 A. & G. «qas PA 
Mt. Adams & Eden Kk In. Ist mtg. 6s. 46,000 46,000 1900 A. & 0 107% 108 est End dc eo d 90000000 Ist mtg 78 teeseeees | wee » eee serene Pues oe à 
Mt. Adams & Eden P'k In...lst mtg. 6a. 100,000 100,000 1905 A. & O 1 .... || West Phila. Pass. Ry. mtg. g. 68 250,000 246,000 A. & 0. | 15% |.. 1 
Mt. Mem Y. an wwe P'k E — 000 581 1000 1906 M. ^ B ar % | 108% ROO en yir rim — 2d mig. 56. 750,000 750,000 M. & N. 116 | 1164 
è . TII . . R A 5 9 IIA. r ce ea = 
180. Oov. & Oin. St. Ry... ..2d mtg. 68. 400,000 400,000 1982 J. & J. | 180 132 y for the shares of "aie Myrna nag k 
— 9 10 * bas eople's Traction lines purchased, 
Cleveland, O. Date of Quotation—Aug 15, 1898, 
— —Aug 15, 
Date of Quotation—Aug 15, 1898. Birmingham, Knox & Allentown......6s.| 500,000 500,060 1881 M. KS. 89 |... 
aBrooklyn Street RR. Co......18i mtg. 68.) 600,000 600.000 M. & 8. | 106 107 [Central Traction Oo............... 1st mtg. 5s 875,000 875,000 |! J. &. J | caceee 
Oin. New't & Oov. St. Ry..Oons. mig. 58. 3,000,000 | 2,500,000 J. & J, | 102 10214||Citizens’ Traction CO. .... mtg. 5s. 1,250,000 1,250,000 |1927 LIS. | io s 
haven Clty canis 17. 4 pm mes. 58. 2,000,000 | 2,000,000 J. & J. 1 108 88 Tm Co........let mtg. 58. 1,500,000 | 1,500,000 1980| J. & J. 108 
[oiv is n 85785 ro d mig. g. be. 8,500,000 | 1,249,000 M. & S. 106 i 12 i, eas. Val. Jack's Run....5s.| _ 50,000 50,000 |1918| J. & J. |... 
— AMA e Yao 5 g. 8 .| 1,500,000 | 1,500,000 NM. XN. er [uso nn pig 7 easant Valley.......0ons. 5s.| 1,250,000 , 1,250,000 1942 J. & J. m 
= nity ane Ties. By iss 2 g. — 1,000,000 1,000,000 | M. & 8. - 105 ean e, n s Sharpsburg.............. 56. 750,000 750,000 |1928) M. & N. 10% 
2185 — Aen. y. Te EE. — 600,000 | |. M. & N. ; Pitabutg, hr n & Manafield.......... 58. 250,000 250,000 |1924| J. & J. | 105 * 
Loval: Ca 2 M M mtg. 68.| 200,000 200,000 J. & J. "T P urg Traction Co............ Ist mtg. 586. 750,000 750,000 1927| A. 0. "T 
181. Ry. Oo., Gran pids...lat mtg. 58. 600, 000 600,000 J. & D. 1 ttsburg & Birmingham.. . Ist mtg. 58. 1,500,000 | 1,500,000 19 M. & N. 105 
$91,900,000 In escrow to retire bonds of Pittsburg & West End......... st mtg. 56. 500,000 | 500,000 1922 J. & J. 
absorbed companies, marked a. Pg'h., Allegh. & Manch....Gen. mig. 58. 1,500,000 | 1,400,000 1980| A. & G. 
Unterest guar. by Oons. St. Ky. Oo. Second Ave. Traction Oo................... 2,500.000 | 2,000,000 |1984| J. & D. |- Ts 
Detroit, Mich. Sub. Rapid Transit Railway Co.......6s.| 500,000 | 500,000 1918 M. & S. | —- 
Date of Quotation— Aug, 15, 1898. Provid 
ence R.I 
Detroit Citizens’ St. Ry.....let mtg. 58. 7,000,000 : I. 
Wayne a Isle Ry.. - mi 6s.| 400,000 277.800 * = 8 id 99 Date of Quotation— Aug 15, 1898, 
eee eee „„ , 5a. 1 8 à "Anz 
Br ke esr bellicae SP. | 1,0900 J. 5. ( 106 || Newport Street By............. Coupon le 50, 50,000 J. &D | ...... 
Det. dg Ry. and Grand River St. Ry. 5 .& Elec. Co....1st mtg. g. 58) 9,000,000 | 8,247,000 1908| M. & 8. | 105° | "ji 
New Haven Conn. St. Louis. 
» — 5 N Date of Quotation—Aug 15, 1898. 
ew Haven 218i mtg. g. 56. 600,000 600,000 M. & 8, | 106 — Bad . RR. 
ew Haven (Edgewood Div.)1st mtR. 58. 250,000 250,000 J. & D. | 104 à "a ^ Fair Gde. Ry. ist . 8 —.— SRL |) — 
Fer Div )lstmig.5e, | 250,009 | 2500D 1913 M AN. 1 .. G Hallway Oo... ist mig. K 3.000.000 W 
Avenue H Baba f. 18088 24.800 lisoa M. & N. ica . Comp. Hte., Un. De. A Mer, Tor--tsi U 1,000,008 | 1,000,008 jas, N | n2% 


*With interest. “Unlisted, *With interes 
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PASSENGER RAILWAY. 


NAME. 


Amount. 


— M ÓÓ— Interest 
Authorized. | Issued. |Due| periods. 


St. Louis. 
Date o/ Quotation— Aug 15.1898 
Fourth St. & Arsenal St. Ry..18t mtg. 6s. 


Jefferson Avenue By. lst mtg. 58. 
Lindell Ry. Co....................... lst mtg. 5s 
Missouri RR. Oo. 
IMound City RR. Oo.............. Ist mtg. 6s. 
People'e RR. Co. — S Ist mtg. 68. 
| People's RR. Co.................... 2d mtg. 78. 
People’s RR. CO. Cons. mtg. 68. 


St. Louis & E. St. L. Electric. Ist mtg. 6s. 


St. Louis RR. Co..................... lst mtg. 5s. 
It. Louis & Sub. Ry. lst mtg. g. 58. 
St. Louis & Sub. Ry................ Income 58. 


ttSouthern Electric Ry....Cons. mtg. 68. 
{Taylor Avenue St. By...... lst mtg. g. 68. 
Union Depot RR. Co.. . Ist cons. mtg. 6a. 
Union Depot RR. Oo......... Oons. mtg. 6s. 
tOontrolled by St. Louis RR. Co. 
Controlled by Union Depot RR. Oo. 
Controlled by Lindell RR. Co. 
$200,000 in escrow to retire lst & 2d 


mtg. 
48600,000 in escrow. 
200,000 in escrow to retire Ist mtg. 


ods, 
San Francisco Cal. 

Date of Quotation— Aug, 1898. 
California St. Cable RR.....18$ mtg. g. 5s. 
Ferries & Cliff House Ry. . . . Ist mtg. 68. 
Geary St., Park & Ocean RR. It. mtg. 58. 
Market St. Cable Ry. Co.....18t mtg. g. ôs. 


fMetropolitan Ry. Oo................. 1st mtg. 
Omnibus Cable Oo............... Ist mtg. 6s. 
Park & Cliff House RR... lst mtg. 6s. 
Park & Ocean RR................. lst mtg. 68. 
Powell St. Ry. Ist mtg. 6s. 
Sutter St. Ry. COo............... 1st mtg. g. 5s. 


tOontrolled by Market St. Ry. Co. 


Washington D. C. 

Date of Quotation—Aug 15, 1898. 
Belt Ry. Co. . . . . . Osca mtg 5s. 
Columbia Ry. . „ mtg. 68. 
Eckington & Soldiers’ Home. mtg. 6s. 
Metropolitan RR. Co.....Coll tr. cons. 68. 

+$50,000 in escrow to retire lst mtg. bds. 


Miscellaneous. 
Date of Quotation— Aug 15. 1898. 


Bridgeport Traction Oo........ Ist mtg. 5s. 
Buffalo (N. Y.) Ry. Co.... Cons. mtg. 5s. 
¢ Citizens’ St. R. (Ind'polis).1st cons.m.5s 
Crosstown St. Ry. (Buffalo). Ist. mtg.5s. 
Columbus (O.) St. Ry. . . Ist cons. g. 58. 
onsolidated Traction (N. J.) Ist mtg. 58 
Crosst' n St. Ry. (Colu’s, O.). Ist mtg. g. 58 
enver City Cable Ry. Ist mtg. g. 6s. 
Denver Con. Tram’y Co......Con. m. g. 58. 
Louisville (Ky.) Ry. . Ist cons. mtg. g.5s. 
rh sor St. Ry. Ist cons. mtg. g. 5s 


No. Hudson Co. Ry. (N. J.). Cons. intg. 5s 
No. Hudson Co. Ry. (N. J.) . . 2d mtg. 5s. 
No. Hudson Oo. Ry. (N. J.) Deb. 68. 
Paterson (N. J.) R. . . Cons. mtg. g. 6s. 
Rechester (N. Y.) Ry............ Ist mtg. 58. 
St. Paul City Ry. . .. Oons. g. 58. 
St. Paul City Ry... .. %% 6 %% Deb. g. 6a. 


1$1,000,000 in escrow to retire Ist and 
d mtg. bds. 
,000 in treasury. Bonds guar. by 
Buffalo Ry. Co. 
48760, 000 in escrow to retire bonds of 
O. C. St. RE. Co. 
{80,00 treasury. 


$980,000 res’ ved to redeem prior liens. 
1$620,000 in escrow. 


$50,000 1908 J. & J. 80 85 
400,000 1905 M. & N. | 100 102 
1,500.000 1911 F. & A. | 10656 | 107% 
700,000 |1916; M. & S. | 106 107 
800,000 1910 A. & O. | 101 108 
125,000 |1902| J. & D. 98 101 
75,000 1902 M. & N. | 97% | 100 
800,000 |1904| J. & J. ee BON 
75,000 1905 J. & J. | 100 101 
2,000,000 |1900| M. & N. | 1003% | 10134 
1,400,000 |1921| F. & A. | 101%} 102% 
800, 000 U. . 60 65 
500,000 1909 M. & N. | 118 115 
500,000 1918 J. & J. | 110%] 111% 
1,091,000 1900 A. & O. | 102% | 108% 
1,787,000 1918 J. & J 118 114 
900,000 1915 J. & J 11434] .... 
659,000 |1914| M. & 8. 11844 .... 
671,000 1921 A. & O. 9214 97% 

8,000, 1918 J. & J 126 | .... 
2,000,000 |1918| A. & O 12414 ...... 
850,000 1912 J. & J. 109 | ...... 
250 000 |1914| J. & J. 88½ 110 
700,000 1912 M. & S. 1189 120 
900, 1918| M. & N. 1094 110 
450,000 1920 J, & J. 88 | .... 
500,000 1914 A. & O. 118 | 122 
200,000 1911 J. & D. 85 100 
500,000 19010 J. & J. 118 | 119% 
1.883,00 1928 J. & J. | 100 10³ 
8,543, 001931 F. & A. 111 112% 
3,000, 00 1883 M. & N. 79 80 
2,366,000 1932 M. & N. 108% 110 
2,261,000 1932; J. & J. 101 102 
13,965,000 1933 J. & D. | 10514} 105% 
572,000 1988 J. & D. 00 101% 
8, 800, 0001920 J. & J. 18 22 
922, 000 |1933| A. & O. | .... 79 
4.981,00 1880 J. & J. 118 11414 
1,050,000/1919| J. & J. 90 98 
2,378,000|1928| J. & J. 102 104 
550,000/1928) M. & N.. | e 
19 191 F.& M e 
1 „000 e e 
157 PME Mea 
4.298, 000198877 90 92 
1,000,000 1900 2 „ 2 „ E] 90 9214 
*With int’rest 


ELECTRIO LIGHT AND ELECTRICAL MFG. COS. 


Boston, Mass. 
Date of Quotation—Aug 15, 1898. 


Rdison Elec. Illuminating Oo., Boston. . 2,026,000 ere Quar. 156 casi 
General Electric Oo.. gold coup, deb. 58..| 10,000,000 | 8,750,000 |1922| ......... 106%) .... 

Pittsburg, Pa. 

Date of Quotation— Aug 15, 1898 
Allegheny County Light CO. . . . . . 68. 500, 000 e... (1911) J. & J. 106 | ...... 
Allegheny City Electric Light............ 48. 260,000 |  ..... . |1918| A. & O. | ...... Sresi 
Westinghouse Elec. & Mfg. Co..Scrip 6s. 195,570 VN M. & S8. — 
Miscellaneous.—(Aug 15, 1898.) 
Edison El. Illg. Oo. (N. York) 1st m.5s..| 4,312,000 4,812,000 |1910 wae 110 p 
Edison El. Illg. Co. (N. Y.) con. m. g. 53. 15,000,000 2,188,000 |1993] ...... 117%] ...... 
Edison Elec. Il!g. Oo. RD 3 2,500,000 1,500,000 |1940| .......-. 111 112 
Edison Electric Light (Philadelphia)..| 2,000,000 essen (Pass — £x Juseess 
Edison Ilig. Co. (St. Louis) 4,000,000 ees... ]|1929| F. & A. sex 
Mo. Elec. Lt. Co. 815 1 mtg. 6s. 500,000 esses 1909 A. & O. | ...... —€— 
Mo. Elec. Lt. Co. (St. Louls)...2d mtg. 68. 600,000 esses 1921 Gry. 
United Elec. Light & Power Oo(N. X.) . . 5,000,000 o ce 
TELEPHONE AND TELEGRAPH. 
Miscellaneous. 
Date of Quotation— Aug 15. 1898. 
American Bell Telephone........... — a 1898| F. & A. 100 | .... 
Northwestern TOES Co 2542 78. ee 65656555 566 4444 TT e...» "TT 
N.Y.&N.J. Telep Tolg oo gen.míg.5s Rede nd o 106 asin 
Chesapeake & Potomac Teleph. CO. . 58. esc]. orses 19311] J. & D.] 108 ees 
ALLIED INDUSTRIES. 
Miscellaneous. 
Date oy Quotation—Aug 15, 1898. 
American Electric Heating eme OB: 600,000 500,000 T 090000000 15 „19 
Armington & Sims En 0 Go 6% 0 %% %%, ũ hg. 6 III [III 25 
Bwrney &j Smith Car Q.. .. e c09000999 . 188 %% 999999 1942 J. & J. 97 100 
Catborundum Mfg. (JO... 2 e 999999099 969006999 1904 e B. [ITO 295 
0 %%. ZI ccc). — — peed 


W orthington Pump 
*U Unlisted 
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Late quotations for copper are: Lake, 1137@l12c,; 


casting, 113(g)ll&c. 
The Redlands (Cal.) Electric Light & Power Company has filed a certificate of 
an increase of capital stock from $200,000 to $500,000. 


. The Third Avenue Railroad Company, New York, has declared a quarterly 
dividend of $2 per share, payable August 31. Transfer booksclose August 19 and re- 
open September 1. 


. The receivers of the Saginaw (Mich.) Street Railway have been authorized to 
issue $33,000 worth of additional certificates to be used in paying city taxes and 
building new track. i 

Bridge Commissioner Shea has practically decided to grant the application of 


the Brooklyn trolley companies for two additional loops on the bridge structure so 
as to relieve the tratlic congestion on the New York end. 


Electrolytic,  11ic.; 


The State Railroad Commission has approved the petition of the Metropolitan 
Street Railway Company of New York to increase its capital stock from $30,000,000 
to $45,000,000. Of the $15,000,000 increase $10,000,000 will be sold at par to stock- 
holders at once and $5,000,000 will remain in the treasury. 


The annual report of the Boston Electric Light Company for the year ended 
June 30, 1898, shows gross earnings of $509,948, against $759.643 the previous year; 
expenses $513,409, against $485,105; net $296,534, against $274,145; interest charges 

70,393, against $63,242; net forstock $233,153, including $7,312 premium on stock 
sold, against $218,611, including $7,712 premium on bonds sold; dividends $102,000, 
against $110,500; surplus $131,453, against $108,144. i 


Superintendent of Lamps Donovan’s annual report shows that Boston’s street 
lighting expenses for the past fiscal year were £619,697.80. The total appropriation 
was $620,000. The salary list was $8,434.34, or only about 11 per cent. of the ex- 
penditures. The total number of lamps was 13,577, of which 3,007 were in Dorches- 
ter, 2,734 in the city proper, 2,338 in West Roxbury, 2,019 in Roxbury, 1,061 in 
South Boston, 986 in Brighton, 738 in East Boston and 692 in Charlestown. 


At a meeting of the bondholders of the Terre Haute (Ind.) Street Railway Com- 
pany, at which bonds to the amount of $372,000 out of a total issue of $400,000 were 
represented, a resolution was passed constituting William H. Henkle, Moses L. Scud- 
der and Demas Deming a committee to take charge in connection with the trustees 
of the interest of the bondholders and to have all the bonds deposited under a 
proper agreement. William H. Henkle, secretary of the Illinois Trust & Savings 
Bank, was appointed chairman of the committee. 


A decision recently rendered by the Japanese Patent Bureau is of great im- 
portance to American inventors, as it decides that no foreign patent which has had 
prior registration in another country can be registered in Japan. This would seem 
to show that the protection supposed to be enjoyed by American and other foreign 
inventors under existing treaties does not exist, as the provisions of these treaties are 
wholly inapplicable to the patents already in existence, any of which can still be 
pirated in Japan. 


The board of freeholders of Union County, N. J., on Monday evening granted a 
franchise to ex-Congressman John Kean fora trolley road between Elizabeth and 
Plainfield for $250,000. The county will spend the money to widen the county 
boulevard to 100 feet, making two wagou roadways and two bicycle paths for the 
entire distance of twelve miles. In addition to the quarter of a million dollars in 
cash, ex-Congressman Kean agrees to pay 4 per cent. interest on any amount in er- 
cess of that figure it costs to complete the boulevard improvement. 


Announcement was officially made on the floor of the New York Stock Ex- 
change on the 11th inst. that the Westinghouse Electric & Manufacturing Company 
had arranged for the issuance of $3,500,000 worth of gold debenture certificates, the 
proceeds to be used in paying off the floating debts of the concern. The bonds will 
run fifteen years and will bear 5 percent. interest. Only $3,000,000 of the issue will 
be sold. These certificates will be placed without creating any mortgage on the 
company's assets. It is further agreed not to create any lien on the company's 
property. ‘The new issue will, it is said, enable the return to the treasury as avail- 
able assets stocks and bonds in various lighting and power companies associated with 
the Westinghouse concern, yielding an annual income exceeding one-half of the in- 
terest charges of the certificates. 


A press dispatch from Chicago states that the promoters of the movement look- 
ing to the consolidation under one management of the surface and elevated traction 
companies of Chicago are busy on their scheme and believe they have a better 
chance of succeeding than they had two weeks azo. "Two obstacles are to be met and 
mastered before success is assured. The financing of the scheme has ceased to be a 
worry. The Manhattan Trust, Elkins & Widener, and certain Sugar and Standard 
Oil interests will care for that. The chief difficulty lies in securing the control of 
the Chicago City Railway Company. It pays 12 per cent. annually on its $12,000,000 
of capital, is conservatively managed, and itsstockholders are inclined to hold on 
to their stock." A later dispatch states that in a few daysthe details of the con- 
solidation of ths street car systems will be perfected. The consolidation was 
brought about chiefly, it is stated, through the efforts of Joseph Leiter, who is one 
of the principa stockholders of the Chicago City Railway Company. The arrange- 
ment is based upon the conversion of stock of that company into bondsof the con- 
solidated corporation on a ratio that will give the stockholders of the City Railway 
Company a net profit of nearly $4,000,000. 


Mayor Phelan has vetoed the resolution of the Board of Supervisors of San Fran- 
cisco awarding the contract to the San Francisco Gas & Electric Company for light- 
ing the city streets for two years. In closing his veto message, the Mayor says: 
* By the refusal of the board to grant to the Mutual Electric Light Company the 
same privilege enjoyed by thcir competitor the city will have plainly lost in two 
years $60,000 if this proposed contract stands. 'The Mutual Electric Light Company 
however, has not accepted the action of the board as final, because it fortbwith rued 
out a writ of mandamus to compel the board to grant it the privilege asked. On June 
17 last the case was argued before Judge Sewall of the Superior Court and now awaits 
his decision. Should the court decide that the board had no right to refuse the 
privilege asked by the Mutuai Electric Light Company and this contract be awarded 
now to the San Francisco Gas & Electric Company, the relief sought by the com- 
peting company would be futile and the city at the same time be deprived of the 
opportunity of making a more advantageous contract." 


The semi-annual statement of the United Electric Securities Company, Boston, 
for the year ending August 1, compares with August 7, 1597, as follows: Interest 
all d dividend received, $147,437, decrease $19,586; collateral trust bond interest and 
expenses, $106,223, decrease $13,590; net profit from income, $41,213, decrease 
$5,997; profit from sale of underlying bonds, $92,662, increase $52,467; surplus from 
the previous six months, $192,927, increase $170,119; total, $316,803, increase $222,- 
590. Last year there was $50,672 charged off as against nothing this year, while this 
year $35,000 was paid in preferred stock dividends and $100,000 carried to special 
reserve as against nothing in 1897, leaving a surplus of $151,303 as against $43,541 
for 1897. The collateral 5s were redeemed at about 4.03 per cent. over the sub- 
scription price. The price of underlying bonds sold on an average of about 87.63. 
If the remaining underlying bonds were sold at 67.1 the proceeds would retire the 
balance of the collateral trust 5s at 103. The semi-annual statement gives the total 
83,352 as $5,033,803; capital stock, $1,500,000; collateral trust 5 per cent. bouds, 

„352, 000. 
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EDITORIAL NOTES. 


Is is & well-known and 

Methods in Bidding deplorable fact that town 
that Should Not Be oounoils and _ lighting 
Countenanced. commissions are given to 
asking for bids on ap- 

paratus and appliances and then handling those 
bids when submitted in a way that is scarcely oom- 


prehensible to a business man imbned with an or- 


dinary sense of justice, Because a bidder under- 
takes, after all bids have been submitted in good 
faith and published, to obtain an undue advantage 
of bis competitors, there is no reason why a board of 
commissioners should abet him in his attempt and 
sacrifice their self-respect for the sake of saving to 
the oity they represent possibly a few paltry dollars. 
A case of this nature which recently transpired in 
Detroit, Miob., will readily explain our meaning. 
The city was in need of 100 aro lamps, and accord- 
ingly asked for bids. Two bids only were received, 
one from the General Electric Company and another 
from the Adams Bagnall Eleotrio Company. The 
former concern agreed to supply lamps at $20 each, 
while the latter offered lamps at $17.25 enoh. Both 
bids were referred to the city’s eleotrioal engineer, 
who was asked to report on the relative value of 
the two makes of lamps. This he accordingly did, 
stating that both lamps were satisfactory, aud further 
recommending that the offer of the lowest bidder be 
accepted. The bids had meanwhile been made pub- 
lic, and no sooner had the representative of the Gen- 
eral Electric Company informed himself of his rival's 
bid than be appeared at a meeting of the lighting 
commission and cífered to furnish the lamps re- 
quired at $17 each or for twenty-five cents apiece 
less than the Adams-Bagpall Company. His ouly 
exouse for making such an offer was that his com- 
pany already bad more than 1,700 lamps in. use 
in that city, and was anxious to keep the buei- 
ness of Detroit for the sake of the advertisement. 
Let it be said in justice to the commission that they 
refused to accept his offer as being manifestly unfair 
to the other bidder, but instead of refusing to listen 
to any further proposition from bim, they finally 
agreed to his suggestion to rejeot both bids and oall 
for. new ones, with the understanding that his offer 
of $17 per lamp was to hold good in case the new 
bids were not acceptable. The General Eleotrio 
Company’s representative then bad the audacity to 
request the newspaper reporters present not to pub- 
lish his offer, as by so doing they would give away 
his figures to his 1ival. Weare not surprised at his 
not wanting the details of such a transaction made 
publio. 

That the representative of a supposedly reputable 
concern such as the General Electric Company 


should stoop to such means to an end is incom pre- 
hensible. On the other hand the lighting commis- 
sion is decidedly to blame for countenanoipg any 
such proceedings with a view to saving $25 to a cit y 
such as Detroit on an order amounting to over $1,700. 
There is too much jugglery of this obaraoter going 
on between bidders and purchasers, especially town 
commissions, and the sooner it is frowned down the 
better it will be for the electrical industry. 

& & * 

The Board of Classification of 
the United States General Ap- 

Light Carbons  praisers recently announced a 

are Dutlable. decision regarding the tariff on 
* electrio-light carbons whiob will 
be found of interest to all those engaged in the elec- 
trio lighting industry. Aooording to the tariff act 
of July 24, 1897, paragraph 98, imported carbons 
were obargeable with duty at the rate of 90 cents 
per hundred. Prior to the above date carbons were 
commonly imported into this country in lengths of 
from 43 to 14 inches and occasionally as long as 16 
and even 20 inches. No sooner had the act of J uly 
24, 1897, become a law, however, than foreign man- 
ufaoturera began turning out carbons in lengths of 
24, 29 and 36 inches eaob, with the evident intention 
of getting around the tariff act then in force. By 
cutting these sticks into proper lengths the importer 
would be getting praotically two to three hundred 
carbons while only paying the tariff on one hundred. 
With a view to preventing tbis apparent evasion of 
the tariff act, the Treasury Department on Ootober 
27, 1897, issued the following instruotions to the 
Collector : 

In order to reach an authorized decision on the 
subject, you are hereby directed to Classify suoh 
carbons at the rate of 90 cents per hundred, accord- 
ing to the commercial length whioh existed at the 
time of the tariff act of July 24, 1897, so that sticks 
of carbon 36 inches in length would be chargeable 
with duty as consisting of three carbons of twelve 
inches each, and other lengths in proportion.“ 

Thus the Collector divided these sticks into lengths 
of twelve inohes each and assessed each of the 
fractional parts thereof as a separate carbon suitable 
for electric lighting at the rate of 90 cents per J00. 
The matter was carried before the Board of General 

Appraisers. 

The contention of the importers was that they 
were specially provided for under Paragraph 98 as 
* carbons for eleotrio !ighting," and were dutiable 
as such at 90 cents per 100 without regard to any 
question of lengths. 

On the other hand, the Government contended 
that, while they were not in their imported condi- 
tion “‘ carbons for electric lighting " of the oom- 
mercial character and length commonly imported 
and known as sach on and prior to July 24, 1897, 
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they oan be mentally divided into lengths of twelve 
inches or Jess, and made dutiable in these reduced 
lengths by the hundred at the rate named. 

Judge Somerville, who writes the opinion of the 
Board of General Appraisers, says that the arti- 
cles are not suitable or capable of being used 
for eleotrio lighting in the lengths and oond iti on 
in which they are imported, but in order to adapt 
them for such use it is necessary to out them up 
into shorter lengths, to point some of them and 
smoothe or grind the ends of others, and tbat prior to 
July 24, 1897, carbons of 24, 29 and 36 inches in 
length were not imported into this country, the 
usual lengths being from 4} to 20 inches. IIe adds 
that the mere fact that at the date of the passage of 
the act the goods had not been manufactured or im- 
ported '' does not withdraw them from the class to 
which they belong when the language clearly in- 
cludes them.’’ Further, he says goods must be 
assessed for duty as they are and notas the Collector 
may fix them up by some mental process, otherwise 
there would be no certainty in any tariff law; there- 
fore it was illegal to assess the duty at the rate of 90 
centa for every twelve inches. Under the oircum- 
stances the board decides that these goods do not 
come under Paragraph 98 at all, but under Para- 
graph 97, which provides a duty of 35 per cent. ad 
valorem on '' articles composed of carbon." As the 
length of the carbons was inoreased with the evi- 
dent intention of evading the tariff act, Congress will 
undoubtedly take the matter up at its next session 
and either pass a pew act or add an amendment to 
the existing one. l 

& * * 

The question of placing in 
communication the various 
army corps in an enemy’s 
country hy means of tele- 
graph or telephone lines is 
an all-important one. Probably wires were never 
more quickly laid or under more trying conditions 
than were those strung by the United States Army 
Signal Corps under Colonel Reber on the landing of 
oar troops in Porto Rico. According to the New 
York Herald, Colonel Reber landed at Guanica while 
the auxiliary cruiser Gloucester was siill engaged in 
shelling the larking Spaniards on shore, and began 
running a telegraph line to Yauco, a town some ten 
miles distant. The object of speedily opening com- 
munioation between Guanica and Yauco lay in the 
fact that the regular Spanish telegraph line running 
east and west connected with Ponce where General 
Miles was about to land. The Spaniards, with a 
view to placing every possible obstacle in the way 
of our troops, had not only cut most of their own 
telegraph wires, but had destroyed all the batteries 
and telegraph instruments as well. The cutting of 
the wires was of little moment as they could readily 
be repaired, but the destruction of all the batteries 
and instruments was a very serious matter, as all the 
supplies which had been sent from the United States 
to meet just such an emergency had gone astray. 
Some battery cells were procured from St. Thomas, 
however, and necessity being the mother of inven- 
tion, the other apparatus and appliances needed were 
made hastily and in a orude manner from scraps of 
brass found in a near-by foundry, How quickly and 
well the necessary lines were run, and how eflicient 
the service was under most trying circumstances, 
may be gathered from the faot that within one hour 
after the fight at Coamo General Wilson was enabled 
to inform General Miles that the town had been 
taken. It was nothing unusual for the Signal Corps 
to be running wires while under fire, frequently 
being obliged to separate themselves from the troops 
and carry on their work without an esoort, thus ex- 
posing themselves to an attack of the enemy with no 
adequate means for defence, In reply to a question 
asked by the Herald correspondent, on August 12, as 
to how the Signal Corps was getting on, Colonel 
Reber is oredited with the following statement : 
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* Oh, well, we are getting along pretty well. We 
have 170 miles running now, are operating five cir- 
ouits, communicating with general headquarters 
and Brookes’ beadquarters at Arroyo, Wilson's head- 
quarters at Aibonito, Henry’s headquarters at Utuado 
and Scbwan's at Mayaguez. When everybody gets 
to San Juan by various routes we will bave about 
three hundred and fifty miles of wire, one line run- 
ning almost completely around the island and tbree 
across it. 


When it is borne in mind tbat this 170 miles of 
wire was either run or placed in working order and 
numerous operating stations equipped, in an enemy's 
country, in the short space of seventeen days, the 
United States Signal Corps, which has been operating 
in Porto Rico, and especially Colonel Reber, deserves 
the greatest possible oredit, for through their speedy 
and efficient work the carrying on of the campaign 
in Porto Rico was unquestionably greatly facili- 
tated. 


x & * 


At the adjourn-d 
meeting of the 
General Electric 
Company, held in 
Schenectady on 
August 17, the reduction of the capitalization was 
effected, in spite of the opposition on the part of W. 
L. Putnam in behalf of the minority preferred stock- 
holders. Mr. T. Jefferson Coolidge, seconded by 
Mr. Phelan, moved that the capital stock of the 
General Electric Company be reduced to $20,827,200, 
which shall consist of 182,760 shares of common 
stock, par value $100, and 25,512 shares of preferred 
stook, par value $100, the now existing common and 
preferred stock and the number of shares of each 
holder being respectively reduced to three-fifths of 
the present amounts, At this point Mr, Putnam 
moved to adjourn and await the result of Mr. Liver- 
more’s litigation. This motion was put to vote and 
lost. Mr. Patnam then filed a protest against the 
action of the meeting, claiming the vote to be illegal 
for the following reasons: First, because the charter 
did not authorize the reduction; second, because 
such reduction would practically take 40 per cent. 
from tbe value of the preferred stook and give it to 
the common stock; third, because the common shares 
had been largely over-issued and bad remained un- 
paid; fourth, because there was no sufficient justifi- 
cation for reduction on any grounds whatever. 

All objections were overruled, however, by Mr. 
Coffin, and the tellers announced that the motion to 
reduoe the capital of the company had been carried 
by a vote of 243,141 shares to 9,800 shares. By tbis 
action the capital stook of the General Electric Com- 
pany is reduced from $30,460,000 to $20,827,2U0. 
This two-fifths reduction of tbe holdings in the stock 
of this company bears us out in the claim that we 
have all along made that the General Electrio Com- 
pany was over-capitalized, and although the reor- 
ganization that has just taken place is by no means 
as thorough as it should be it is extremely gratify- 
ing to us, as we cannot help but feel it was brought 
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IT is not often that one has the opportunity of 
beholding such a sight as was enjoyed by thousands 
of patriotio Americans last Saturday. To see passin 
stately array ships that only a few weeks previously 
had been in the din of battle and had come out vic- 
torious is a decidedly novel sensation for the younger 
generation, and in the memory of some is ouly to be 
compared to the grand review of the troops at the 
closing of the Civil War. The welcome extended to 
the battle-scarred warships as they sailed majesti- 
cally up the North River to General Grant’s tomb 
was only in keeping with the achievements of the 
fleet and but partially expressed the grateful senti- 
ment of the people. 
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Under the Searchlight. 


Notes and Comments on Various Topics. 


AN electric light plant of sufficient capacity to 
illuminate the entire camp has been erected at Mon- 
tauk, and the canvas city is now a veritable scene of 
enchantment at night. The boys from Santiago, 
who are well enough to be sentimental, like to sit 
up after taps and gaze upon the spectacle. 


& & * 

PROF. CALLENDAR, recently of the staff of McGill 
University, Montreal, bas designed a platinum eleo- 
trical resistance thermometer capable of measui ing 
temperature to the ten-thousandth part of a degree. 
The extreme delicacy of the instrument makes it a 
valuable aid in securing accurate observations of the 
temperature of Jake and river waters during the va- 
rious seasons of the year, as no thermometer is avail- 
able for such minute measurements, 

€ 3 k 


THE Union Traction Company of Philadelpbia is 
being sued by two of its former employes who were 
recently discharged for ‘‘conduct unbecoming em- 
ployes." Who shall determine what the conduct 
unbecoming an employe is? 

x X k 

A LEADING Denver lawyer has been disbarred 
from practising in the Federal courts because of 
offensive language used in a brief against & judge. 
He is greatly surprised at this, as he only referred 
to his honor as a calloused, cool, judicial liar, with 
the backbone of a jelly fish and the courage of a mcd 


turtle.“ 
K x ox . 

FROM all accounts a concern in St. Louis is about 
to receive an order for 150 very fine motor cars for 
use in Japan. When completed these cars will be 
shipped to Kioto by way of San Francisco. The 
Japanese evidently think well of tbe electrical ap- 
pliances made in this country. 


& & * 
A Novel Transfer System. 


Reading, Pa., is in a state of revolt over the new 
system of transferring passengers that has been in- 
troduced on all the street car lines. On every trans- 
fer is pasted seven little faces, five masculine and 
two feminine, Of the former, one is bearded, the 
second mustached, the third side-whiskered, eto., 
while the distinotion between the pictures of women 
is merely that of young and old. In the case of a 
man the conductor gives one glance, punches out the 
face that most nearly resembles the would-ba trans- 
ferer and hands over the ticket. That is easy, but 
imagine the conductor’s feelings when he bas to de- 
cide on which side of the dividing line between 
youth and age he must place women. Some painful 
scenes bave resulted from this system, and the con- 
ductors declare that either it must be abandoned or 
else the cars must be equipped with conning towers. 


K 3X X 


A FENDER has been invented, says a New York 
paper, that might be used to prevent the Brooklyn 
trolley from breaking its own record, The fender is 
on wheels and is of steel, resembling in outline a 
ohair. There are two wheels which turn independ- 
ently of the trucks. Dummies have heen set on 
the tracks and have been whirled into the chair, 
apparently without a jar. 

X & N 

AN iron worker while fitting into place a steel 
column recently in Newark got a metal splinter into 
one of his eyes. He visited several physicians with 
a view to having it removed, but most of them feared 
to undertake such a delicate operation, which might 
result in the loss of his eye. It was finally sug- 
gested that an attempt be made to remove the splin- 
ter by means of a powerful magnet. This was 
accordingly done, and after a slight incision had 


AUGUST 24, 1898. | 


been made in the eyeball near where the splinter 
entered, it readily responded to the force of the 
magnet. 

X & * 


A NEW range-finder is about to be erected at Fort 
Hanoock, Sandy Hook, as the instruments now 
located there are out of date and not to be relied 
upon for furnishing correct data; at least so it is 
olaimed. Had a Spanish fleet attempted to force the 
barbor, however, we feel convinced it would have 
been stopped, old range-finder or no range - finder. 


€ 3€ * 
Electricity in Religion. 


According to tbe New York Times, a collector of 
old and rare books recently came across a peculiar 
book bound in metal with what seemed to be an 
electrical appliance at one end. The volume was a 
copy of the Protestant Episcopal Book of Common 
Prayer, translated into the language of the North 
American Indians of Dakota. 

The covers of the book had been carefully rein- 
foroed with substantial plates of niokeled brasr, 
firmly fastened with five strong rivets on each side. 
At the top of each cover was an appliance for the 
insertion of an electrio wire. 

According to the story told by the seller of the 
book, the work was used in its present form by a 
missionary to the Indians in connection with an 
eleotrio battery. While tbe unconverted brave 
whose soul the missionary desired to save held the 
prayer book with his hands on both covers, thus 
forming an electrical oirouit, the latter would sur- 
reptitiously turn on a gentle current, which sent 
mild but appreciable thrills through the frame of 
the savage. These he believed to be manifestations 
of the newly-found religion. 

W e wonder how many savages were converted by 
this method. 


MEETING OF THE AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE. 


Delegates to the Jubilee Meeting of the American 
Association for the Advanoement of Science began to 
arrive in Boston as early as the 18th inst., and by 
the morning of the 22d most all of them were on 
hand. The representation this year is tbe largest 
ever present at one of the meetings of the Society. 
Previous to the general session at 10 o'olock on the 
22d, in the Institute of Technology, a meeting of the 
Council was held and over two hundred new mem- 
bers were elected into the Association. 

The local committee had perfected the arrange- 
ments for the whole meeting, and provided each 
member with an elaborate guide book and much 
information concerning the chief places of interest 
in and around Boston. They also arranged for the 
accommodation of the guests of the Association in 
anadmirable mauner. Boston received the members 
of the Association as a royal host and outdid herself 
in endeavors to cater to the enjoyment of ber guests. 

The city officially regards this semi-centennial 
meeting of one of the foremost societies in the New 
World as among the moet important ever held in 
its preoi nots. 

President Wolcott Gibbs called the opening session 
to order at 10:30 A.M. Prayer was offered hy the 

Rt. Rev. William Lawrence, Bishop of the Diocese 
of Massachusetts. 

The most noteworthy features of the programme 
of the morning’s session were the addresses of wel- 
come delivered by His Excellenoy Roger Wolcott, 
Governor of Massachusetts, Mayor Josiah Quinoy 
and President James M. Crafts of the Massachusetts 
Institute of Technology. Désiré Charnay, in behalf 
of the Frenoh Government, spoke of the bond of sym- 
pathy existing between the two peoples. His ad- 
dress was in the French language, but was received 
with prolonged applause and much enthusiasm. 
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Governor Wolcott was in fine voice and by bis 
masterful delivery held the rapt attention of his 
aadience throughout. Among other things he said: 

It is with far more than ordinary pleasure that, 
on behalf of the Commonwealth, I extend a most 
cordial greeting to those who are present here to-day. 
The American Association for the Advancemeut of 
Soience on this its fiftieth anniversary has done 
well to return to the soil of the Commonwealth 
which was the place of its birth, and which gave to 
it ita charter. I welcome you all—those who come 
from the many oities of our country and those who 
come from foreign lands. The Commonwealth is 
honored by your presence. As seekers after truth 
you have devoted your lives to following the foot- 
steps of science whether her majestic way is across 
continents, following the pathway of stars, or whether 
she delights to follow the minutest particles revealed 

by microscopio research.“ 

Governor Wolcott then described at length in an 
eloquent and scholarly manner the many benefits 
coming to the world by the researches of men of 
Science, and compared them to the men who have 
erected lighthouses on the coast, guiding and direct- 
ing the sourse of those who will come after them. 
He spoke of the infinite possibilities of science, and 
said that in spite of the great advances that have 
been made, l.ttle is known to day of the mysteries of 
nature, 80 elusive is its touch. 

Mayor Qaincy was next introduced, and after re- 
ferring to what the American Association for the 
Advancement of Science had accomplished, welcomed 
it to Boston in the following words: 

I heartily congratulate the American Associa- 
tion and welcome it back, after fifty years, to the 
scene of its birth, and extend thanks and welcome 
on behalf of the oity of Boston to each and every 
one of its members in view of this meeting here, and 
the work which the Association is yet to do in the 
firat half of the century to come.“ 

President J. M. Crafts of the Massachusetts In- 
stitate of Technology then welcomed the Association 
on behalf of the Institute, and among other things 
said : 

‘*Soholars who have walked the fields with Gray 
and Agassiz, who have learnt their mathematics 
from Peirce, their anatomy from Wyman, or their 
chemistry from your retiring president, might look 
the world over without finding leaders better fitted 
to guide them to the innermost chambers of scienfifio 
knowledge. In this place it is most fitting to men- 
tion the chairman of the first meeting of this A+so- 
ciation, William B. Rogers, who was a born educa- 
tor. He loved science for its own sake. His later 
years were devoted to the Institute which he built 
up, and which, now largely grown from small be- 
ginuings, has the honor of welcoming you this day; 
and it was on this stage that he fell, an unfinished 
sentence on his lips, giving his life to the cause 
whiob overtaxed his strength.’’ 

In retiring, President Gibbs introduced Professor 
Putnam of Harvard University, the President elect, 
who on taking the ohair was received with vigorous 
applause. He said that in accepting his charge he 
felt overwhelmed as with one of the greatest honors 
that could be oonferred upon bim. He paid a fitting 
tribute to the founders of the Association, the officers 
who bad directed its affairs, and others conneoted 
with its management. He urged scientists to join 
the Association in order to broaden their knowledge 
of science in general, and profit by intimate ao- 
quaintance with men of other branches. 

Upon the adjournment of the general session the 
meeting was divided into nine sections in order to 
specialize the work of the Association in the different 
departments of science. 

During the week a large number of important 
papers are to be presented dealing with almost every 
branch of science, there being a number especially on 
electrical subjects which should prove of material 


value. 
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Part Played by Electricity in the War with Spain. 


In the New York Sun of August 21 there appeared 
a very interesting article on the naval lessons taught 
by our recent struggle with Spain. One of the 
officers of the battleship Texas ia credited with mak- 
ing the following statements: : 

Electrical appliances on the modern war-ship 
and in the various auxiliaries of up-to-date warfare, 
cannot be said to have had a fair tria! as yet. Cer- 
tainly they have vot heen of any great use in either 
of our big sea fights, although this is not saying that 
they might not be of the greatest importance under 
other circumstances. Before war was considered a 
Serious possibility, eminent electricians made fore- 
casts of many new, strange and valuable uses to 
which electricity would be put in the next contest 
between civilized nations. 

*' Sbips were to be blown up while sailing over 
mine fields unconnected by wires with shore battery. 
They were even to photograph themselves on a chart 
in the shore room of an operator, who would then 
Bend a direct current to the mines through salt water. 
Torpedoes were to be projected through the air to 
drop on a ship and destroy it. Electricity was to be 
their propelling as well as their guiding force. Now, 
what of all this has been realized ? What bave we 
learned of mines and torpedoes? About all that is 
practical as the lesson from the mines in Santiago 
aud Gaantanamo barbors, of which the oue on our 
deck is a specimen, is that submariue mines ought 
to be taken up and inspected at least once a month 
to keep them efficient. Otherwise, in tropical 
climates at least, mines will be so injured by general 
fouling and the contact pins 80 overgrown with bar- 
nacles that the whole tbing will be useless and harm- 
less. Not a torpedo has been exploded in the course 
of the war, and the attempts of the Spanish torpedo 
boats to get near our vessels were 80 quickly frus- 
trated by the use of the searchlights that this arm of 
naval warfare for which so much was prophesied 
may be pronounced practically barren of results. 

It is in the operation of the searchlight, by the 
way, that electricity seems to have been of the great- 
est practical benefit, In blockading work, such as 
has principally ocoupied the American squadron off 
Cuba, the usefulness of the searchlight in guarding 
barbor entrances and sweeping tbe shallow insbore 
waters where light-draught vessels may otherwise 
slip by unobserved, has proved of the greatest value. 
When Admiral Cervera was bottled up in Santiago 
harbor the Texas aud the Brooklyn or some other of 
the fleet kept their searohlights playing on the nar- 
row barbor entrance every night, and it would have 
been an impossibility for the Spanish commander to 
sneak out under cover of darkness, aa some of his 
critics have suggested he should have done. 

„The eleotrio searchlight may be put down on the 
list as one of the modern improvements which Lave 
really a practical value in war. One of the Brook- 
lyn’s turrets has been operated by electricity instead 
of by steam or hydraulio power, as the turrets of the 
Texas are, but we have not yet heard any report as 
to whether this motive power was found to possess 
any advantages or not. 

„It is a striking fact that the oarefally oontrived 
range-fiuders and other delicately poised appliances 
for improving the accuracy of a sbip's fire seem to 
have been forgotten in the heat of the conflict. So 
far as I have heard, the guns of the Oregon were 
sighted and fired in the old-fashioned way. I know 
that thoee of the Texas were, for the simple reason 
that our guns are not fitted with range-finders. We 
used the stadimeter to determine the range and 
sighted the rapid-firers just as used to be done with 


the old-style gun. And yet I think that for acou- 
racy of tire the work of the Texas’s gunners left 
little to be desired. This, of course, is not saying 
that the range-finder is not a most useful instru- 
ment, especially for long-distance work, but merely 
that it was not brought into play in the Santiago 
fight, nor in the battle of Manila, which was fought 
at even shorter range." 
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DUCRETET ON HERTZIAN TELEGRAPHY * 


In a lecture delivered before the Socicté Interna- 
tionale dea Electriciens on Jane Ist, M. E. Duoretet 
describes a new arrangement of apparatus for auto- 
matically printing messages in the Morre code. This 
has, of course, already been done hy Marconi, Slaby 
and others who have worked at this subject, so that 
Dacretet’s improvements are only in the details of 
the apparatus. ö 

M. Duoretet gives a short aceount of the discovery 
of eleotrio waves and their practical application to 
telegraphy without wires, in whioh the work of 
Marconi ia scarcely mentioned, and much promi- 
nenoe is given to the discoveries of other inventors, 
chiefly French and Kussian, that we do not hear 
much about in this country. According to Duoretet, 
Sarasin and de la Rive were the first to show that 
the efficiency of à Hertz oscillator was considerably 
increased by causing the spark to pass through an 
insulating liquid instead of air. 

It is to Prof. Popoff, of St. Petersburg, however, 
that Duoretet gives the oredit of being the firat to 
discover telegraphy without wires in 1895; Marconi’s 
discovery having been made in the fullowing year. 
We do not intend to discuss these rival claims, but 
give here only the opinions of M. Dacretet. 

Prof. Lodge in Euglaud, and MM. Le Royer and 
Berohem of Geneva, have since 1893 successfully 
employed Branly's tubes with filings instead of the 
Hertz resonator for deteoting the presence of eleotrio 
waves generated at a distance. 

In 1890 Branly first showed the action of electric 
radiations upon discontinuous metallic substances 
euch as filings, free or agglomerated in an insulating 
substance, and comprised between two conductors 
forming a circuit coctaining a battery and a galvan- 
ometer. These substances, originally insulators, or 
at least of very high resistance, became conductors 
when they were struck by an electrio wave; and, be- 
sides, their conductivity was aunihilated by a shook, 
only to reapprar again when struok by another elec- 
trio wave. The galvanometer placed in the oircuit 
of the tube of filings deviated very strongly when 
the tube of filings was struck by an electric wave, 
and then returned to zero when the initial resistance 
was restored by a sbook. 

Branly has given the name of radio-conduotors to 
his tubes of filings, a name which is intended to re- 
oall the faot that the conduotivity of these tubes is 
established by eleotrio radiations emanating from a 
spark. The sensitiveness of these detectors is very 
great, and they deteot eleotrio disturbances at a dis- 
tance, even across partitions and walls. If the gal- 
vanometer is replaced by a sensitive telegraphio 
relay, we are able to produce in a local cirouit ener- 
getic actions whose point of departure is the electric 
wave tranemitted through space by an intermediary 
medium, the ether, which propagates electrio vibra- 
tions from the spark transmitter in the same wav as 
it propagates luminous vibrations. 

We have thus all the elements necessary to the 
realization of Hertzian telegraphy; if the sensitive 
relay controls the electro-magnet of a recording ap- 
paratus, and long and short emissions of electric 
waves oan be produced at a distance, then a message 
can be sent by the Morse code. The relay also oon- 
trols the eleotro- magnet of the tapper which acts upon 
the filings of the radio-conductor. Each wave will 
thus be followed by a ebook, bringing the radio: 
conductor back to its initial resistance. In practice 
the power of the transmitter will be adapted to the 
distance to be traversed. 

The apparatus described and realized by Prof. 
Popoff in 1-95 was constructed as follows: To re- 
cord the electric waves produced by atmospheric 
eleotrio disturbances at a great distanos, he em- 
ployed an instrument of tbe Morsetype. Since 1595 
Popoff has shown in various publications that his 
apparatus might be practically employed by the 


* From the Electrical Review, London. 


Marine for the transmission of signals. To augment 
the sensitiveness of his apparatus, Popoff connected 
one of the electrodes of his radio-conductor to a 
metallic wire, insulated, and fixed vertically along 
a mast. The other electrode was put to earth. This 
same arrangement may be applied to the spheres of 
the spark transmitter, 

The insulated conductor of the receiving apparatus 
is a veritable collector of the electric waves launohed 
into space; that of the transmitter plays the role of 
a radiator. Their length ought to correspond to the 
distance to be traversed. 

The organs of the system of wireless telegraphy 
invented by Popoff may be shortly enumerated as 
follows: Eleotrio waves emitted by the oscillator- 
transmitter; a Branly radio condactor which becomes 
conducting when strack by au electrio wave and 
closes the local circuit of the relay which works the 
recording apparatus of the receiver; an electric tap- 
per which acts automatically on tbe filings of the 
radio- ond uotor. Under the action of the shock of 
the tapper the conductivity of the tube of filings 
disappears, and recovers its original state till a new 
eleotrio wave strikes the sensitive tube. 

Duoretet's apparatus which he showed to the 
Society contaios several improvements on the appa- 
ratus of Popoff, Like all telegraphic apparatus it 
consists of a transmitter and a receiver. 

The transmitter comprises a powerful Rabmkorff 
coil. In the circuit of the primary wire is a vibra- 
ting interrapter with a quick break, ora continnoas 
rotary interrupter according to the power of the coil. 
A special key produces the long aud short emissions 
of waves. A battery of acoumulators furnishes the 
eleotrio energy. 

It is this electric energy due to a current of a con- 
siderable strength, but of only a few volts EMF., 
whioh is transformed in the secondary coil into a 
current of very high EMF., in the coil used in these 
experiments, 200,000 volts. After this travsforma- 
tion the electrio energy does vot exceed 60 watts, 
say one-twelfth of a HP. This heightened EMF. pro- 
duces sparks which play between the spheres of the 
oscillator. 

This osoillator is formed of several spheres between 
which play iutermittent sparke produced by the 
operating key. The central spheres are plunged in 
an insulating liquid, and the oscillating sparks play 
between them. This oscillator is constructed ac- 
cording to the data given by Prof. Righi, but Duc- 
retet’s arrangement insures a rapid control of the 
length of the sparks. 

From this oscillator the electrio waves start which 
act at a distance upon the receiver. 

The receiver comprises: 1. The Branly radio- 
conductor with its automatic tapper arranged accord- 
ing to Popcff. Duoretet's model has a device for 
regulating the position of the cylinders between 
which the filings are placed. The action of the ex- 
ternal air on the filings is prevented by making the 
cylinders a good fit. 

2. A mast with an insulated wire (Popoff’s ool leo 
tor), and an earth connection to one of the electrod.8 
of the radio-conductor as already described. 

3. A very sensitive telegraphic relay putting in 
action both the electro-magnet of the recording iu- 
strument and the electro-magnet of the tapper. 

4. Recording instrument. In Duoretet's arrange- 
ment the working is automatic, and allows the teleg- 
raphist to be dispensed with. This point he con- 
siders of great importance. The first wave that 
arrives starts the ribbon, and when the waves stop 
the ribbon stops. 

Popoff has sent messages over a distance of 5 kilo- 
meters at sea, with a vertical conductor 18 meters in 
height. Marconi bas traversed a distance of 16 kilo- 
meters with a vertical conductor 30 meters in height. 
Experiments made recently with Ducretet’s appa- 
ratus show that these records can be beaten. 

It is not necessary to conclude from these experi- 
ments that Hertzian telegraphy without wires will 


replace ordinary electrio telegraphy, or optical teleg- 
rapby; but from the results attained it is possible to 
see the service it may render in communicating be- 
tween shipe, and between sbips and the coast, and 
for military and exploration purposes. M. E. Aime 
is about to test wireless telegraphy as a means of 
communicating between balloons and the earth. 

Brauly has recently shown that a battery of 12 
accumulators may be pat in cirouit with a powerful 
radic-conduotor, and tbat the current may be raised 
from zero to 20 amperes when the tube is struck by 
eleotrio waves. 

With a special kind of relay (un electro aimant «t 
déctie) Dacretet was able by means of electric waves 
sent from a distance to (1) make along metal wire 
incandescent; (2) stars an eleotromotor; (3) excite 
a poweifuleleotro-magnet; (4) illuminate a row of 
incandescent lamps; (5) explode a mining fuse. 


Magnetization and Length. 


The small changes in length produced in a har by 
magnetism have been investigated by many experi- 
menters. Mr. J. S. Stevens, however, is, we be- 
lieve, the first to use interference methods for 
measuring the changes so produced. He describes 
his experiments in a receut number of the Physical 
Review. The ‘interferometer ’’ has now become 80 
well known that it will not be necessary to describe 
is again. This instrument was used with slight 
modification of its construction. "Tbe mirror frame, 
whioh is commonly attacbed to the movable bed 
was removed and firmly screwed to the end of the 
rod to be tested. The other end of the rod was 
made fast to a brass oylinder, which could be moved 
backwards and forwarde, and thus provide the ad- 
justment usually afforded wben the mirror is moved 
by means of a micrometer screw. The magnetizing 
coil was supported so tbat adjustment in two 
directions was possible. The whole was attached to 
a heavy wooden frame and little or no inconvenience 
was caused by vibrations in the building. 

The magnetizing coil was composed of 15 layers 
of No. 25 copper wire, and was 21 om. long. It had 
a resistance of 420 ohms. Current was afforded by 
a storage battery of 110 volts. The rods were 30.5 
om. in length and 0.953 om. in diameter. Tests 
were made with wrought iron, cast iron, steel, cop- 
per, brass, nickel and alaminum. In conolusion, the 
author claims the following as the points of ad- 
vantage of the method: Since the mirror is practically 
a part of the rod, little or no annoyance due to vibra- 
tions of the building was experienced; ths measure- 
ments are direct and the unit 80 small that the error 
need not exceed 1 per cent.; the errors liable to occur 
in any mechanical device, such as the use of levers, 
indicators and the like, are eliminated ; any auxil- 
iary effects, such as distortion, are closely seen. 


Electrical Governor for Marine Engines. 


To prevent the engines of a vessel from racing 
when the sorew rises above the water, Sig. E. Putalo 
bas invented an electrical regulator. It consists, 
according to Industries and Iron, of two vessels of 
meroury, connected at the bottom by a tube, and 
mounted fore aud aft in the ship. The vesse!y are 
about half full at normal depth. When the shi, 
pushes forward so as to raise the screw the rods con- 
pected with the resistance are submerged one after 
the other so that an electromagnet is brought into 
play, the whole resistance being short-circuited when 
the screw is quite out of the water. The electro- 
maguet operates a throttle valve in the main steam 
pipe, which is thrown open by another magnet. By 
this arrangement the steam is turned off and on. 
From experiments it bas been shown that the mer- 
cury vessels reed not be more than 34 inches apart 
on a ship 300 feet long. 
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COMMERCIAL FORMS OF ELECTRICAL 
RESISTANCES USED FOR LIGHTING 
AND POWER PURPOSES.* 


BY L. B. ATKINSON. 


In the early days of electrical engineering, when 
telegraphy was the leading branch of the science or 
industry, resistance as a property of the eleotrio 
cirouit had very important funotions, and from the 
property of cirouits that the resistance is proportional 
to the length of the conductor, in the case of faults 
occurring on telegraphio lines it became a means of 
inoreasing the distance from the end of such fault. 
And for suoh purposes, therefore, standards of 
resistance were used whioh were oarefully cali- 
brated, and the primary value of such resistanoes 
rested in their acou:acy. Such for telegraphio pur- 
poses is still the case, but the growth of the use of 
electricity as a means of transmitting and distribu- 
ting light and power has given rise to the use of re- 
sistances for quite other purposes, and having other 
requirements than that of representing an absolute 
or acourate value, and it is to these resistances that 
the present paper is devoted. 

The ourrent in an electrio oirouit is defined by 
Ohm's law; that is: 

Electromotive force 


Current = 
Resistance 


so that for most purpores the EMF. is fixed, the 
resistance of the circuit is the variable by which the 
ourrent is to be controlled. And tbus for almost 
every conceivable use of electricity for lighting or 
power purposes, resistances are used as controllers 
or regulators of the current. 

The functions of a resistance being primarily to reg- 
ulate or determine the amount of the ourrent, which 
it does by its resistance, its second funotion is to dis- 
sipate the heat produced by the eleotrio power ex- 
pended on the resistance. This becomes a matter of 
cooling surface, and leads to a wide range of possible 
designs. 

Speaking generally then, in considering eleotrical 
resistanoes, the points to be considered are the (1) 
material of which the electrical resisting oirouit is 
composed, (2) the nature of the support for such oir- 
ouits, and (3) the material for insulating the oircuit 
from the support, and in addition the nature of the 
switching mechanism for varying the amount of re- 
sistance in oirouif. 

(1) MATERIAL OF WHICH THE ELECTRICAL RESIST- 
ANCE CIRCUIT IS COMPOSED. 


Sioce all conductors offer resistance to the pas- 
sage of the electric ourient, any conductor may be 
used as a resistance. The following table shows the 
resistance of one centimeter in length of various 
metals and alloys, carbon and liquids, the oroas seo- 
tional area of the specimen being one square centi- 
meter and the temperature 0° C. 


TABLE I,—Specific Resistances. 


— RA ums 


Percentage varia- 


Resistance per eu- tion per degree 


Lic centimeter. centigrade. 

Silver .. 1.504 mierohms. 377 
Co E 1.598 388 
leon. 9.718 a 158 
German-silver .. ers Ks 08 
Platinoid............... 7 JE. . 2. weg 
Manganin 52 0 " ^ |Practically nil 
Rureka.................. 60.0 : Un 
Rheostene 100.0 : L T 
Carbon oe0es. 14200-40000 ** — 2 
Relugite................ 6.2 to 3200 ohms. — 2 
Solut ion of soda, 

10 ?; solution 11.5 obhm e. 444 
Solution of zine 

sulphate, gene E 

1.405 mue 7 YU — Lus 
H, SO enaity 

l. 0.—. € | 1.37 — 1.7 


— — — 


This table is only to ‘be used as a guide, since, ex- 
cept with pure silver and oopper, all the other 
materials are of somewhat undefined com position, 


* Paper read before the Northern Society of Electrical 
Engineeis at Manchester, Eng. 


ELECTRICITY. 


101 


and the resistance of alloys and carbon varies greatly 
with their onemioal and physical condition. It will 
be observed that several of the materials used are 
special alloys, for the most part of nickel and manga- 
nese, which, in addition to having a very high re- 
sistance, have a very small temperature ooeflicient, 
which is important, as resistances are often worked 
to a temperature of 200° C., oausing a very consider- 
able variation of resistance. 

An interesting example of this is in the use of iron 
wire when it is approaching a red heat, in whioh 
case it will be found that the resistance rises so 
rapidly that a very large inorease of EMF. will only 
oause a very small inorease in the current, because 
as the EMF. is raised, causing a small inorease of 
current, this raises the temperature so that the re- 
sistance rises almost as fast as the EMF. 

The writer some years ago used this property for 
arc lamp resistances, when even if the lamp was out 
out the permanent rise in current was quite small. 

The metals, solids and liquids shown in the table 
are those whioh are moet frequently used for making 
resistanoes, and with regard to these the usual form 
of the metals and alloys is in the shape of wire or 
strip, the former generally wound into cuils. 

Carbon may be used either in rods, in which case 
the ends should be electro-coppered and the ocon- 
nections olamped and soldered to the copper, or the 
carbon may be used in the form of flat plates piled 
on one another. 

The material relugite, shown in the list, is a 
new material now being put on the market by the 
Electrio Insulation Syndicate of Cardiff, and having 
an incombustible base, such as asbestos, in whioh is 
deposited conducting carbon, and the specifio reajst- 
ance of which cau be made as required within the 
limite given, and this material also may be used 
either in strips, the current paseing from end to end, 
orin plates or layers through which the ourrent 
passes. 

Liquids are used generally where high resistances 
are required, and are on the whole an unsatisfactory 
form of resistance, as the solutions oreep and cause 
loss of insulation on the circuits to which they are 
attached, whilst $he liquids also leak or evaporate, 
so that they have to be made good, and the composi- 
tion and resistance are constantly varying. 

Carrying Capacity of Resistance Materials.—It is 
important to determine what is the carrying oapaoity 
of the wires, strips or plates of whioh a resistance is 
composed; this being defined in relation to some 
particular allowable rise of temperature. The rise 
of temperature to be allowed is probably the point 
on which the greatest difference of opinion seems to 
exist amoug manufacturers. 

It is somewhat curious that the fire insurance ofti- 
oes, who define to a nicety the insulation of the oir- 
ouit and other quantitiee, are exceedingly vague on 
what is probably one of the chief fire risks that are 
run, most of the offices satisfying themselves by 
merely stating that the resistance should be oon- 
structed of and mounted upon inoombustible mate- 
rial, and that no combustible material should be 
within a foot of the resistance. 

Since most organic matters and fabrics obar ata 
temperature of 200°C., the writer thinks that that 
limit at all events should never be passed, and 
probably the rule defining that the maximum tem- 
perature of the hottest part at the maximum work- 
ing load should not exceed 150° C. would be a safe 
rule. 

The principal methods of dissipating heat from 
resistance are by radiation, air ourrents, and in oer- 
tain cases by oiroulating liquidssuch as oil or water. 

The amount of heat radiated at the temperatures 
discussed is not large, and the use of liquids for 
cooling is not common, so that practically speaking 
o»oling by air or currente is the usual method. 

It is obvious therefore that the design should be 
such as to allow a free circulation of air through 
those parte where the heat is being produced. 


Wire Resistances,—For this reason where wires are 
used it is advantageous that the diameter of the 
wire should be small, so as to give a maximum sur- 
face for a given cross sectional area, and to carry the 
requisite current a sufficient number of wires should 
be placed in parallel, 

Again, where wires are wound into coils, these 
coils should be open, and there should be a space 
between successive turns of the ooils of 2 or 3 diam- 
eters to allow an effectual passage of air. 

In the case of long ooils placed vertically, the 
upper parts of the coil become far the hottest, as the 
air heated hy the lower ooils is the only doling 
medium. 

It is almost impossible to give any general rule as 
to the carrying capacity of wires in coils. 

If the wires are in coils drawn oub so that the 
space between the wires is about 2 diameters, $he 
ourrent the wires will carry for the same tempera- 
ture will be about one-third of that given by the 
diagram. 

One of the most effective forms in which wire can 
be used is in the form of wire gauze, and the best 
class of gauze is that in which the longitudinal wires 
carry the current, the wires all being in parallel 
connection, whilst the cross threads oarry away the 
beat, and in this case the load to be carried by a 
given wire is double that given in the table. 

A great difficulty ocourring with wire resistanoes, 
particularly where alloys, such as german-silver, are 
used, is that the wires become brittle or rotten and 
break, causing short oircuits and danger of fire. 

In the case of resistanoes enolosed in boxes so that 
only the outside surface will dissipate the heat, the 
carrying capacity of the wires is muoh leas than that 
given in the table, and the ultimate carrying capao- 
ity of the resistance will depend on the surface of 
the casing exposed to the air, and for a temperature 
of 150° C. the total external surface should be about 
10“ per watt to be dissipated. 

The surface for this purpose may be inoreased, if 
of metal, by casting ribs or fins upon the casing so 
as to increase the surface. 

Some resistances are only required for a short time 
at intervals, such, for instance, as resistances for 
starting motors, and bere the element most to be 
considered is not the surface on which depends the 
power of steadily dissipating heat, but the total 
speoifio heat of the parts on which depends the rise 
of temperature with the given load in the time for 
which it is to be used, and in this case materials 
having a bigh specifio resistance with large bulk may 
be used to advantage, or if fine wires are used they 
may be imbedded in material such as enamel or sand 
or asbestos which will absorb by conduction the heat 
from tbe wire itself. 

Carbon Resistances.—A common form of carbon 
resistance consists in the use of ordinary lighting 
pencils with the ends coppered and connected up by 
olamps. 

These resistances for testing purposes can be run 
at a very high temperature, but they dissipate heat 
badly, they are very liable to come broken, and are 
not often used for resistances whioh may have to be 
transported. 

Carbon resistances made up of plates placed in a 
frame are often used, and they have the advantage 
that the resistance may be varied by screwing them 
up more or less tight by a clamping sorew. 

In this oase a very large part of the resistance is 
due to the resistance at the surface of contact between 
the layers, and due also to the fact that the ourrent 
travels in the plane of each layer from the points of 
contact at the surface of one set of plates to those of 
the next set; these, in most instances, nat coming 
opposite to one another on the plates. 

In other words, exoept when the plates are sorewed 
up quite tight, the current is traveling by a zigzag 
course through the pile of plates, and it is principally 
this which enables the resistance to be varied. 


The material previously mentioned, viz., ''rel- 
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ugite,’’ is used in the same way, aud with the same 
results, but it has a great advantage over the carbon 
resistances in that the material being flexible and 
elastio, a muoh wider range of the sorew is obtained, 
80 that the resistance can be varied more gradually, 
whilst the tendency with solid carbon resistances for 
the plates to actually break contact, and so set up an 
aro, is got over. 

The ohief difficulty with carbon resistances is that 
they present a very small cooling surface. 

This difficulty bas been obviated in the case of 
t relugite’’ resistanoes by interposing metal plates 
between the plates of material, whioh metal plates 
are larger than the plates of the material, and thus 
serve to conduct the heat from between the plates, 
and to present a large surface for the air to pass 
through to cool them. 

Liquid Resistances.—The commonest form of liquid 
resistance is a wooden tub filled with water in which 
is sulphuric acid, common salt, washing soda, or 
other metallic salt, to render it more or less con- 
ductive, and in which are immersed plates leading 
in the ourrent. 


Such resistances cannot, of course, rise above the 


temperature of boiling water, and they absorb a 
large amount of heat due to the large latent heat of 
steam. 

Such an arrangement is of course a very rough one, 
and only used for temporary purposes. 

For permanent installations iron or earthenware 
jars or pots are used, containing solutions, and hav- 
ing electros of various forms which can be moved in 
relation to one another. 

(2) MATERIALS FOR SUPPORTING RESISTING WIRES 
OR MATERIALS. 


In the early days of the use of eleotrio power, re- 
sistance wires or coils were usually strung in wooden 
frames (see Fig. 1), and the writer believes he was 
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the first to introduce into the market standard pat- 
terns of resistances in which the supports were 
wholly composed of incombustible material—that is 
to say, iron frames carrying slate or porcelain insu- 
lating parts to which were attached the resisting 
wires—and Figs. 2 and 3 show designs which were 
registered by the writer in 1887, and large numbers 
of which were made by the writer’s then firm. 

These designs, slightly modified, have been largely 
adopted by different makers and are now on the 
market, all embodying the same important point of 
fireproof insulating supports for the wires. 

These resistances may be, and usually are, pro- 
vided with a switch having a number of contacts, 
which enables, more or less, the resisting wire to be 
inoluded in the circuit. 

A olass of support previously mentioned is the use 
of enamel on a base of iron, In this case the iron is 
first enamelled, to give it an insulating coating; the 
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wires, which are very fine, are then placed on the 
enamel, and covered with thick coating of enamel, 
whioh is then fused, so that the wires are formally 
imbedded in it. 

The resistances known as the Carpenter resistances, 
and the resistances in most heating and cooking 
apf“! 9. nra e-v»nged ju tbis manner. In tbis 
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FIG. 3 


case. the enamel carries the heat from the wire to the 
iron support, which then distributes it, and forms 
the cooling surface. 

In the case of the ‘‘ relugite’’ resistance material, 
this is carried in iron frames, generally on pillars or 
bolts passing through it, the insulation being enamel, 
and in oertain cases mica or asbestos sheets are used 
where flat surfaces are to be insulated. 

(To be continued.) 
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NOTES ON THE ELECTRO-CHEMICAL 
TREATMENT OF ORES CONTAINING 
THE PRECIOUS METALS.* 


BY MAJ.-GEN. C. E. WEBBER. 


The precipitation of gold and silver with the aid 
of an eleotrio current has a history which may 
help my audience—many of whom, I think, are 
more or lees acquainted with the subject—to appre- 
ciate the present situation of a question which oan- 
not be devoid of interest to our Institution. 

If we go far enough back in the subject, we shall 
find that in 1835 to 1840 Becquerel used a saturated 
solution of common galt for dissolving compounds of 
silver and lead, and subjecting the solution to the 
electrio current, both to hasten the reactions of the 
process and better to utilize the precipitating agent. 

In 1843 Prinoe Pierre Bagration desoribed in the 
Bulletin de l’ Academie des Sciences de St. Petersbourg 
some experiments with finely divided gold dissolved 
in an aqueous solution of potassium cyanide under 
the influence of the galvanic current, by which 
means he precipitated the precious metal on a oop- 
per cathode. 

In 1867 Julio H. Rae proposed, in the United 
States, a method of treating ores containing gold and 
silver mixed with a suitable solution, such as one of 
cyanide of potash in water, by the action or aid of 
a ourrentof electricity; suggesting at the same time 
in addition, the agitation of the solution. 

Although Rae’s proposals are said to have never 
gone beyond an experimental stage, in his desorip- 
tion is found the combination of (1) a circular ves- 
sel to contain the ore; (2) a solvent iu solution ; (3) 
a stirrer, or agitator, on a vertical shaft, working 
with a rotatory motion within the vessel, the stirrer 
being connected with one electrode, and a conduct- 
ing metal plate which supports the obarge under 
treatment within the vessel being connected with 
the other electrode, or a source of electricity. 

In December, 1882, Mesers, Breakell and Hayoraft 
patented, in South Australia, a means of treatment 
of slimes by agitation combined with an electrical 
current and amalgamation. In nearly all respects 
they copy Rae, except that they use no solvent ef 
the precious metals present in the mixture under 

treatment. 

In their apparatus (Fig. 1), A is the vessel, or 
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„pan,“ in which the operation is performed. B isa 
revolving sbaft, carrying arms or rakes, C, C, which 
is connected by a contact, preferably of meroury, on 
the top of the shaft, with the positive pole of a bat- 
tery. The bearing on whioh the axis revolves is in- 
sulated from the vessel. D shows the position of a 
pulley on tbe shaft by means of which it is revolved. 
The negative pole of the battery is connected with 
the vessel, which is of iron, or such suitable mate- 
rial; so that the vessel itself, as well as the mercury 
lying at the bottom of it, constitutes the cathode. 

In passing, I must mention Barker’s apparatus of 
188 2, for extracting gold and silver from eands”’ 
containing them, in which we find the use of a mer- 
oury cathode, combined with stirrers on horizontal 
shafts which however did not constitute the anode. 

Also Body’s process of 1883, which combined a 
dram and ball orusher of ore containing precious 
metals. These had been previously ground and dis- 
solved in a solution containing ferrio salt, The axle 
or the revolving drum carries carbon anodes, and 
the walls of the vessel and the balls serve as cathodes, 
on whioh the noble metals after solution are depos- 
ited electrolytically. Meroury is used, but only for 
the purpose of collecting the free gold and silver. 

I propose to avoid as far as possible allusion to the 
large number of inventions which deal chiefiy with 
electrical amalgamation, but it is difficult not to 
refer to some of those which use electrical deposi- 
tion. Thus, when, in 1888, MacArthur and Forrest 
investigated the chemistry of, and patented their 
world-renowned process, they seem to have neg- 
lected, or, having tried it, disoarded, the assistance 
of electricity in combination with a weak solution 
of potassium oyanide, because of a greater expendi- 
ture of chemicals which they alleged to be the re- 
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sult, and also because they believed it encouraged the 
solution of any baser metals together with the gold 
and silver which might be present in the ore, and 
involved the extra expense of their separation. 

I ne.d not here refer to the reasons for MacArthur 
and Forrest’s rejection of electricity, nor to the well- 
kuown Siemens & Halske prooess,* in whioh ‘ oir- 
oulation ” of the solution by gravity is an essential 
feature, as I wish to direot your attention more par- 
ticularly tu those processes in which the combination 
of similar conditions with ‘‘agitation’’ are in- 
oluded. 

Following on Rae and Breakell,in 1891 Hannay 
described and patented in the United Kingdom a 
process and an apparatus for ‘‘ extracting gold from 
minerals containing it, by subjecting the finely pul- 
verized mineral mixed with a solution of oyanide to 
eleotrio action and agitation in the presenoe of mer- 


* In 1896 added to, if improved on, by Stuart Croasdale. 
ped Engineering and Mining Journal of Inh December, 
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oury." In this process— which it is not understood 
was ever put to work on a practical scale, and which 
it is believed, in common with his predecessors’, is 
not desoribed so that the ordinary intelligent engi- 
neering mind could ereot the apparatus and work it 
successfull y—there is found the combination of (I) a 
circular vessel or tank; (2) an eleotrolyte consisting 
of a solution of cyanide of potassium, mixed with 
pulverized ore; (3) a stirrer, or agitator, on a vertical 
shaft, standing iu the middle of the vessel, and act- 
ing by rotation on its axis; (4) one eleotrode—the 
anode which in this case is a cylindrical blook of 
carbon—being suspended or fixed in the middle part 
of the vessel, Two examples of the apparatus were 
published in December, 1891, and in one of them 
(the later one) we find another condition in combi- 
nation with the above, which, so far as I oan dis- 
cover, but for the proposal of Breakell and Hay- 
craft, in 1882, would be the first example in which 
the bottom of the vessel desoribed as of ‘‘ basin shape, 
containing mercury, as in the case of the ordinary 
amalgamating pan, is also the cathode. Examina- 
tion of the description of this cathode will, I think, 
not satisfy electricians of ite practical value with- 
out important modifications. The use of solvents or 
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oxidizing agents other than potassium oyanide is 
not proposed, and the strength of the oyanide solu- 
tion, current, eto., is not given. 

There are two forms of this apparatue (see Figs. 2 
and 3). In each there is a oylindrioal vessel, A, 
with a revolving vertical shaft, B, turned by a pul- 
ley, P. The shaft carries what is called a propel- 
ler," which serves only for the purpose of stirring 
the liquid contents of the vessel. In each seotion a 
hollow oup-shaped block, D, of carbon, is shown, 
which oonstitutes the anode, and is conneoted with 
the positive conductor from a dynamo, In the exam- 
ple No. 8 the catbode—which is formed of carbon 
plates, F, within an annular frame, F—is fixed above 
the propeller. In No. 4 the cathode is a body of 
mercury which lies in the ‘‘ basin-shaped ” bottom 
of the veesel. 

There exists an interesting description of a process 
petented in 1893 by Mr. Molloy, M.P., who, between 
1884 and 1887, had dealt with the subjeot in a differ- 
ent manner. Although it does not inolude all the 
features of treatment to whioh I wish to confine 
myself, its chemical reactions are not without interest 
to our subject. It involves at first sight two stages, 
but really it bas four, namely : 

First, the solution of the gold contained in a pul- 
verized ore by means of bromine, chlorine, cyanogen 
or other compounds; secondly, the charging a mer- 
cury cathode, which forms the bottom of a treatment 
tank, electrolytically, with potassium or other alka- 
line metal, free potassium being taken up by the 
mercury; thirdly, the introduction to the tank of the 
solution, and its treatment therein; and fourthly, 
the recovery of the solvent by regeneration. In the 
first stage, although it is not so described, Molloy 
must subject the pulverized ore to a process of leach- 
ing to obtain his solution, say Au Cn. 

The following equation expresses it : 

HO + O + 4KCN = 2Au2 [KAu (C N),]4- 2KHO. 

In the second stage, his alkali metal is an alkali 
salt, i. e., potassium carbonate (K, CO,) ora sodium 
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carbonate, eto. No reference is made to the anode 
used in electrolytically charging the cathode, but the 
object to be attained is apparently that the meroury in 
the cathode should take up free potassium, forming 
an amalgam of these. This addition may be made 
mechanically as an alternative. 

In the third stage, which is that in whioh the ex- 
traction of the precious metals takes place, the solu- 
tion comes in contact with the previously prepared 
meroury. It is said that ib ‘‘ rests or passes over 
it; so it is not an ‘‘agitation,’? though it may be 
called a ‘‘ circulation ’’ process. 

Although it is not easy to gather from the inven- 
tor’s description that he uses electricity in this stage 
it is evidently implied, because the reactions in the 
following equations could not otherwise be effected : 
2 [K Au (CN),]- H, = 2 KCN + 2 HON + 2 Au; 
2 CNH + 2 KOH = 2 KCN + 2 J, O. 

In the first equation we have the action of the 
nascent hydrogen on the double oyanide of gold and 
potassium cyanide, producing metallic gold and 
bydrooyanio acid. The gold is precipitated and ab- 
sorbed by the mercury, from whioh it is afterwards 
released in the usual way. 

In the second equation we find that the hydro- 
oyanio acid unites with caustio potash formed from 
the alkaline metal in the mercury, and re-forms 
potassium cyanide, which is one of the important 
features of the invention. The reoovery of the 
cyanide will constitute the fourth stage. 

The entire absence in the speoification of the posi- 
tion of the other electrode, and the description of his 
apparatus being confined to merely the words many 
forms of construction,’’ seem to exolude claims to 
originality in that respect; there being no attempt 
to desoribe something that the ordinary engineering 
mind can construct or put to work. 

In January, 1893, E. D. Kendall applied for, and 
in August, 1894, was granted a patent in the United 
States for a method which claims to be ‘‘a method 
of treating pulverized gold and silver ores with 
sodium dioxide and a suitable cyanide” in a water 
solution. The quantities of chemicals to the ton of 
ore are 2 lbs. of sodium dioxide (Na, O,) and 7 lbs. 
of potassium oyanide (KCN), but these may vary. 
The treatment may be by lixiviation, ‘‘ with or 
without’ agitation. And the precious metals may 
be separated from the lixivium by ‘‘ electrolysis or 
other suitable means." No apparatus or special 
means are desoribed. 

Also, in December, 1893, Carl Pielstioker obtained 
a patent in New Zealand for the extraction of gold 
and silver from ores, both in the form of sulphide, 
and in ores in which the precious metals exist ina 
state of extremely fine division.“ 

The use of this process was chiefly the cause of the 
well-known litigation between the Cassel Gold Ex- 
tracting Company, the owners of the MaoArthur- 
Forrest process, and the Cyanide Gold Recovery 
Syndioate, by which an attempt to monopolize the 
use of potassium oyanide in all processes of gold ex- 
traction throughout the world, broke down. It is 
for this reason, and as helping to explain the differ- 
ence between "' agitation °’ and ''oiroulation ” ina 
cyanide solution, that my notes inolude its desorip- 
tion. 

Ite essential features may be briefly described as 
‘a process of separating gold and silver from their 
ores, which consiste in treating the powdered ores 
with a solution of cyanide of potassium, in oonjuno- 
tion with an electric current of low tension used for 
the purpose of the deposition of the precious metals, 
In order that the process may go on oonftinnously, 
he produces a oiroulation of the liquid through the 
space between electrodes, whioh are fixed respeot- 
ively, the anode at the bottom and the cathode at 
the top of a tank. 

It is claimed for the use of a current of higher 
potential specified to be used in the ore tank that 
“the precious metals are attacked more energetically 
by a cyanide solution in connection with a current of 
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electricity than without." We are told that free 
gold is certainly more quickly dissolved by cyanide 
of potassium in oonjunotion with an electrical our- 
rent than without one.“ 8 

To recapitulate: This process has, in common 
with Rae and his suocessors, the combination of a 
solution of potassium oyanide with an eleotrio cur- 
rent, by which it assists solution and effecta precipi- 
tation on a cathode; and in common with Molloy, it 
effeots the treatment in more than one stage, and by 
means of **oiroulation." In this latter respect Mol- 
loy and Pielsticker are at one with the process of 
Siemens & Halske, in oontrad istinotion to the pro- 
cesses in whioh ‘‘agitation’’ is essential. With 
reference to my observations further on as to '' agi- 
tation," it may be here observed that in such pro- 
cesses the density of the sladge at various points in 
the system of circulation must depend on its rate of 
motion. 

Edwards, in April, 1894, desoribed, in the United 
States, an apparatus very similar to Hannay’s, ex- 
cept that the position of the carbon anodes is altered, 
and they are apparently placed so as to line the sides 
of the treatment vessel. 

It 1894 an invention was produced in the United 
States, and subeequently patented there and in other 
countries by Messrs. Pelatan and Clerici, for an 
electrolytic process and apparatus for extracting gold 
and silver from their ores and other compounds. 

The process bas been described as a single contin- 
tous one—an essential feature—because as such it 
has proved itself equal to effect in one operation all 
that can be expected of it. In other words, it re- 
ceives the pulverized ore in a wet condition, and 
after being stirred up, and water if necessary added, 
80 as to be in a conditiou of fiuidity to allow of suit- 
able agitation of the particular kind of ore under 
treatment, and so that the chemicals used in the 
treatment are properly mixed with the solution, it 
is introduced into the treatment vat or vats, in whioh 
the operation, which I shall again refer to, is carried 
out until nearly all the precious metals are extracted 
and absorbed by the amalgam at the bottom of the 
vessel or vessels. Although a preliminary mixing 
of the solution in a separate tank may be thus im- 
plied, there is nothing to prevent the mixing being 
carried out in the treatment tank itself, 

In this we have, I believe, for the firet time, a 
process and apparatus which effectively combines, in 
a way that can be constructed and worked by a 
workman of average intelligence, the following : 

(1) A vat made of a material, dielectric in its 
nature; (2) an agitating apparatus of various specific 
forms, each form calculated to carry out one and the 
same process—being the result of considerable ex- 
perience—having an agitator, part of whioh consti- 
tates the anode in an eleotrolytio circuit, which is 
carried so that it can by no means make contact with 
the bottom or sides of the vat; (3) the presence of a 
cathode, whioh covers the whole of the bottom of the 
vat, made of a metal (preferably oopper) plate or 
sheet, and suitably contained and fixed so as to carry 
on it a layer of meroury; (4) the use of a graduated 
ourren$ from an electrical generator, having large 
quantity and low potential; (5) the mixture or sludge 
under $rea&ment being composed of water in given 
proportions, ore finely pulverized, potassium oyanide 
or other solvent of gold and silver, and common salt, 
with the addition as required during the process of 
alkalis or organio acids as may be required. 

These are the chief foatures, together with impor- 
tant details of construction to whioh I shall refer 
further on, that constitute the Pelatan-Clerioi pro- 
cess. 

(To be continued.) 


The General Electrio Company owed on July 
1,1898, 91,488,200 accumulated dividends on its pro- 
ferred stock. These dividends have not been paid 
since July, 1808. Tho rate of interest is 7 per cent. 
per annum. Neither have any dividende been paid 
on its common stoek since August, 1893. 
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THE OVERHEAD LINE AND GROUND RE- 
TURN CIRCUIT OF ELECTRIC 
STREET RAILWAYS.* 


BY DAVID PEPPER, JR., 
Member of the Institute. 

On the proper design and careful construction of 
the line and ground return cirouit depends, to a 
great extent, the satisfactory and economical opera- 
tion of an eleotrio railway. The practice of the 
present time is the result of oostly experience. 
Within the last few years there have been great ad- 
vances made in the obaraoter of the outside work, 
and the materials entering into the construction 
have been greatly improved. In the early days of 
eleotric street railways, the importance of the line, 
and especially the return circuit, was very little 
thought of. The cheapest form of construction that 
would oause the cars to move at all was usually in- 
stalled. Managers now find that it is very bad 
economy to attempt to save money on their outside 
work. The direct loss in receipts and prestige, 
owing to failure of the outside construction, is very 
great, and she loss in power, owing to poorly pro- 
portioned or poorly constructed work, is a constant 
loss. The overhead trolley line should have suffi- 
cient strength in all its parts not only to hold up the 
dead weight of the trolley wire, but to resist all 
sudden and heavy strains caused by blows from 
trolley poles, the falling of outside wires upon the 
trolley wire, and the breaking of the trolley wire. 

The trolley wire in city work is usually supported 
on iron poles placed, about 1:5 feet apart, in pairs 
on opposite sides of the street. These poles are 
usually made of from two to three sections of heavy 
iron pipe, telescoped into each other about 18 inches 
and the joints swedged while hot. On straight line 
construction, unless the street is very wide, poles 28 
feet long and weighing from 700 to 750 pounds are 
used, On wide streets and light curves, and with 
extra heavy trolley wire, poles from 900 to 1,100 
pounds are used. On heavy curves the poles weigh 
1,300 pounds and over, In setting these poles great 
care must be taken that they are set in such a way 
that there is no give at the base of the pules. If the 
poles give after the strain is put on them, it will 
loosen up the entire line, especially at ourves and 
special work, and oause a great deal of trouble in 
repairing. The lighter weight poles, when set in 
fairly good ground and with a curbstone in front, 
should be placed in holes from 18 to 20 inches in 
diameter and from 6 to 6} feet deep, and set with a 
rake to allow for straightening when strain is placed 
on them. The concrete used should be made of 1} 
bags of improved natural cement, one barrel of sand 
and sufficient stone to fill the hole. The sand and 
cement should be made into a thin mortar, mixed 
with the wetted stone, turned at least three times, 
and the mixture then rammed in the hole in six- 
inoh layers. The conorete will be worthless if it is 
not properly rammed or if there is too much or too 
little water in it. For pull-off poles, and where 
there are heavy strains, two bags of cement should 
be used and the poles set in larger and deeper 
holes. 

In oross suspension work the span wires are 
usually secured te poles with wrought iron bands 
and one or two mechanical insulators are placed in 
each end of span near pole. In the early construc- 
tion silicon bronze and solid steel and iron wires 
were used for the spans. It was found that the ten- 
sile strength of these wires, if they were soratohed 
or kinked in any way, was greatly reduced and that 
there composition was somewhat uncertain. Seven- 
strand galvanized steel cable is now used, $ of an 
inch in diameter for ordinary single-track suspension 
and pull-offs, and yẹ of an inoh on long spans and 
$ trolley construction. 

Care sbould be taken in placing spans to allow for 
the proper sag when the suspension device is sprung 
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on the span wire. If the span is tight, say having a 
sag of only 8 inches in 35 or 40 feet, there is great 
strain put on the pole. If the sag is too great, the 
lioe will look bad and violent vibrations will be set 
up in it every time a car passes. The exact tension 
of the spans isa matter of skill on the part of the 
man putting them up. 

The insulators used in the span wire are of many 
types and makes. The insulation is usually hard- 
rubber compound or one of the many special com- 
pounds made for this purpose. There is a heavy 
strain sometimes placed on these span wires, and the 
constant vibration will quickly find any imperfeo- 
tions in the insulating material and cause either a 
break in the wire or a leak tothe pole. Those forms 
of insulators involving sorew connections are not 
usually as strong as those of rigid type, and, as the 
take-up is seldom if ever used in praotioe, it is better 
economy to use two solid strain insulators instead of 
a turnbuckle. 

In many cases where the track is on the side of 
the street, a single line of poles is used and the 
trolley wire suspended from a pipe bracket, which 
is usually trussed in some manner. A plain bracket 
gives a rigid line which causes a great deal of wear 
and tear. To overcome this rigidity brackets are 
often made so as to rise a little under the pressure 
of the trolley, or the hanger is seoured to a span wire 
under the bracket. Bracket construction, unless 
securely guyed, is muoh more liable to serious dam- 
age than span construction, owing to the lack of 
strength laterally if the wire breaks or if the trolley 
pole comes off and strikes the bracket. 

We now come to the method of actually suspend- 
ing the trolley wire. There is sprung on the span 
wire a casting of malleable iron or bronze, contain- 
ing an insulated bolt of from 3 to of an inch in 
diameter. This insulated bolt is sometimes placed 
in the casting and the top screwed down. In others 
it is contained in the body of the insulating material 
within the bell. The latter form is probably the 
best, owing to the much better protection given the 
insulating material from blows from the trolley 
wheel and from the weather. The principal advan- 
tage claimed for the other form of insulated bolt is 
that only one portion has to be thrown away in case 
of failare to work properly. 

A$ ourves, the trolley wire is suspended by special 
pull-off hangers placed sufficiently close to prevent 
sharp bends in the trolley wire. The usual distance 
is from 6 to 10 feet, depending, of course, upon the 
degree of ourvature. Where pull-off wires cross the 
straight line trolley wire, they should be secured to 
it the same as at the spans. The pull-off wires 
should all come togetber in an extra heavy strain 
insulator at the pull-off pole. It is well at this point 
to have a turnbuckle oapable of tightening the en- 
tire series of pull-offa. Care should be taken in all 
pull-offs and special work to have each and every 
pull-off wire insulated from its neighbor in such a 
way that in case of a failure of the pull-off insulation 
from the trolley to the pull-off wire only one wire 
will be alive, When this precaution is not taken, 
it causes a great deal of trouble in locating the Jeak 
in a complicated curve. 

In iron pole construction the insulation is an im- 
portant item, first, to prevent leakage to the trolley 
pole, which not only causes a steady loss but, per- 
haps, the shutting down of the lines, and also as a 
matter of safety to the men working on the live 
trolley wire. It is very disconcerting to a lineman 
working on a ladder or tower wagon to unexpectedly 
discover that the span wire, which he thought was 
insulated, is connected directly to the ground 
through the pole. 

Probably one of the most important matters in 
trolley construction is the method of suspending the 
trolley wire from the hangers, and this is especially 
true on roads where the cars run at a speed exoeed- 

ing ten miles an hour. The slightest obstruction on 
the underside of the trolley wire will cause the 


trolley wheel to leave the wire a short distance to 
come back again with a sharp blow. Each time the 
wheel leaves the wire there is an aro formed that 
takes off a small portion of the wheel or wire. If 
the obstruction is sufficient the wheel will be thrown 
so far down from the wire that on its return it will 
miss the wire and go down the line, striking span 
wires and special work and straining every part of 
the overhead construction. This is one of the prin- 
cipal causes of trouble on the line. Probably one of 
tbe most satisfactory methods of suspending the wire 
is by using a bronze or composition ear, 15 inches 
long, with a groove of the diameter of the wire, 
milled in the solid of the lower portion of the ear, 
the depth of this groove to be about the diameter of 
the wire. The extra portion of the metal is so pro- 
portioned that it can be securely hammered down 
on the trolley wire. The ear should then be oare- 
fully soldered, using soldering salts and solder; this, 
when properly done, makes a first-class job, but 
there is danger that the wire may be damaged by 
careless or unskilled workmen. Should the iron be 
so hot as to partially anneal the trolley wire, there 
is a very great reduction in tensile strength at the 
ear, and the wire may be so damaged that on the 
first strain it will draw out and break. Only the 
most skilful men should be entrusted with this work, 
as i6 requires care and skill that can only be attained 
by practioe. 

To give a smooth under-running surface to the 
trolley wire many devices have been tried. The 
trolley wire has been rolled in the form of the figure 
8 and a mechanical clamp devised to hold the wire 
in place, giving, theoretically, a smooth under- 
running surface. Unfortunately the wire in prac- 
tice is likely to be twisted slightly in the erection 
and at curves, with the result that tbe trolley wheel 
runs on the two loops of the wire, giving extremely 
unsatisfactory results. To overcome this trouble 
the seotion of wire was modified to three pointe in- 
stead of two, and this bas been found to work much 
better. Another plan, of good promise for high 
speed work, was to take a four naught round troiley 
wire and with a special machine to press or mill a 
groove on each side of the wire just above the diame- 
ter to fita olamp. This device answers very well, 
but it is somewhat difficult to repair work put up 
in this manner. Another olass of suspension in- 
volves the use of metal below the trolley wire. 
Others involve the kinking of the trolley wire. Both 
of these last-named methods are open to serious ob- 
jeotions for high-speed roads. 

Another important part in the work is the joining 
of the trolley wire. This can probably be best ac- 
complished by a long, hard-rolled copper sleeve, 
about 18 inohes long, turned to a cone at each end 
and so arranged by boring and milling grooves that 
the wires come out togetber in the middle of the 
sleeve. The hole is then soldered and the surplus 
wire out off. Another style, without solder, in- 
volves some form of clamping device within the 
tube, the inner chamber being larger than the bore 
for the trolley wire to enter. 

In all special work, such as frogs, cross-overs and 
section breaks, care should be taken to ohoose that 
whioh gives a clear under-running surface. In high- 
speed work the tendency is to entirely avoid switches 
and to substitute for same two trolley wires or 
cause the trolley to be lowered and placed on an- 
other wire on cars leaving the main line. At any 
speed above ten miles an hour, the chanoes are 
greatly in favor of the trolley wheel leaving the 
wire. 

In the early days No. 6 to No. 4 B. & S. gauge 
wire was considered quite heavy enough for the 
trolley wire. It was soon discovered, however, that 
this was entirely too light, and for many years single 
naught hard-drawn oopper wire was used. The 
tendency is strongly in favor, for standard oity work, 
of the use of double naught wire. It has been 
proved by experience that the troubles from the 


AvuGust 24, 1898.) 


breaking of the trolley wires are reduced to about 
one-third the number when double naught wire is 
used. 
tightly that the up and down vibrations only show 
for three or four poles, the wire is strained well up 
towards its safety limit and will not stand a sudden 
and violent blow. The wire should be stretohed so 
that in winter there will be a sag of about 10 inches 
in every 125 feet. This will make a considerably 
looser line in summer time. 

In deciding upon the size of trolley wire there are 
several other problems to be considered besides the 
tensile strength and freedom from accidents. Ina 
network of wires such as here in Philadelphia, the 
trolley wire is not usually depended upon as part of 
the feeder system, other than for six or eight cars on 
a single section. In suburban linee, with compara- 
tively few cara, the question of using the trolley 
wire a8 part of the feeder system becomes an im- 
portant one; and the difference between one naught 
and two naught trolley, and still more so between 
two naught and four naught trolley, will determine 
whether or not a heavy feeder will have to be run 
alongside of the trolley wire. The cost of bare cop- 
per in the form of two naught or four navght trolley 
is considerably less per oiroular mil than the cost of 
a single naught trolley wire plus the necessary in- 
aulated feeder wire. 

In designing any feeder system the proposed con- 
ditions upon which the line is to be run should be 
very well known, and the line designed for economy 
of ourrent and original investment for average load, 
with the provision made that on very heavy loads 
the voltage will not fall below 375 volts for a few 
moments. One of the causes of the failure of insu- 
lation on iron-pole construction is the effect of 
lightning discharges on the line, which greatly 
weaken and strain the insulators, even if they do 
not break down on the first disobarge. To over- 
come this it is usual to place one of the well-known 
and tried makes of lightning arrester at each feeder 
tap, providing i$ with a kicking coil, and being care- 
fal that there be as few bends as possible in the wire 
to the ground. The lightning arrester should pref- 
erably have a single naught tinned wire ran down 
inside of the pole and connected seourely to the return 
cirouit and track. The mere grounding of a lighs- 
ning arrester to a trolley pole set in concrete is not 
safficient, as, even on a wet day, there have been 
oases known where the conorete acted as such a zood 
insulator that there was a difference of potential of 
475 volts from pole to track. On wooden-pole con- 
struction the problem of insulating is very much 
simplified, as 18 or 20 feet of wooden pole, properly 
painted, is probably as good an insulator as can be 
made. Wooden poles of sufficient weight and of 
first-olass yellow pine, ohestnut, oak or o:dar, 
painted with a preservative compound at the butt 
and painted two coats of good paint, are as satisfao- 
tory as iron poles, and in the long run as well as in 
first cost are a little cheaper. They will last about 
one-third as long as the estimated life of an average 
iron pole properly painted. 

The limitations to the overhead trolley are now 
quite generally recognized. It has been found that 
it is diffioult to efficiently transmit by means of the 
ordinary form of trolley wheel more than 150 am- 
peres from the wire to the wheel without excessive 
sparking and loss. The speed at which a trolley 
wheel will stay on the wire, through seotion insu- 
lators, special work and switches, is limited in good 
practice to not much over ten miles an hour. When 
the trolley stand and wheel are both designed for 
high speed and the line carefully constructed i$ is 
possible to run on straight-line work at a speed of 
about thirty miles an hour. Beyond this speed the 
tendency to throw the wheel from the wire, owing 
to slight obstructions on the trolley wire, is very 
great. If the wheel leaves the wire at this speed it 
is almost certain to either break the trolley pole or 
bring down a large portion of the overhead oonstruo- 
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tion. It is for this reason that experiments have 
and are being tried to substitute a fixed conductor 
near the ground with a large surface contact for the 
overhead trolley wire for high speed and heavy cur- 
rents. 

A great deal of attention has recently been given 
to the matter of ground return. It has been found 
that the current on an imperfectly bonded track is 
likely to come back to the station through water 
and gas pipes and on the lead oovering of under- 
ground oables, setting up electrolytio action, which, 
in some instances, speedily destroyed the pipes. In 
bonding a track, the first thing to be considered is 
to get as low a resistanoe as possible at each joint. 
It is also necessary to have an assurance that the 
bond will remain in perfect condition for a long 
period of time and will stand the maximum ourrent 
that will be oalled upon to go through a special 
piece of track. The actual oost of the material for 
bonding a traok, with moat modern systems of bond- 
ing, is a small item compared to the original labor 
of putting it in place and the cost of re-bonding the 


track within a few years, without taking into oon- 


sideration the watts daily lost in the bond circuit. 
Few persons realize how low a resistance a pair of 
nine-inch girder raile have, and that every effort 
should be made to get the full benefit of this return 
circuit, The resistance of the rail is from six to 
seven times the resistance of the same section of 
commercial copper. Very few tracks are bonded 
more than one-fourth or one-third the oarrying 
capacity of the rail. It bas been proved in practice 
that the earth and àshplates are not to be depended 
on as part of the return circuit for heavy ourrents. 


The Resistance of the Human Body. 


Mr. Dubois, of Berne, presented a note to the 
Académie des Soienoes on the duration of the vari- 
able period of ourrent flow when a potential differ- 
ence is applied to the human body. He used a 
condenser connected to a battery through the resist- 
ance to be compared, and then made the oirouit for 
a very short period by the fall of a steel penoil 
against a mass of steel. In this way the cirouit was 
broken before the steady state was reached, and by 
measuring the charge on the condenser one point of 
the ourve of rising pressure could be obtained. 
From this and the fixed potential difference the 
period of variable flow of current oan be obtained. 
From comparative experiments, she author concludes 
that the human body during the period of variable 
current presents a reactance much smaller than the 
ohmic resistance. In fact, its capacity partially 
annals the resistance. The resistance, however, of 
the body during the period of variable ourren$ is 
constant. The resistance inoreases with the length 
of the parts of the body in circuit, and depends also 
on the surface of the eleotrodes. Finally, he con- 
cludes that the body acts as a condenser with a 
liquid dieleotric, having a capacity equal to about 
0.165 miorofarad. 


A New Electric Light Station for Cologne. 


The Municipality of Cologne has decided to ereot 
a second eleotrio light station, and has voted a sum 
of $250,000 for that purpose. The present electrio 
light station, whioh has been running since 1891, has 
a oapacity of 1,600 kilowatts, a lamp oonneotion 
equivalent to 33,500 50-watt lamps and 600 10-am- 
pere aro lamps, and a motor connection of 427 HP. 


Street Railway Men to Meet. 


The American Street Railway Association will 
meet in Boston on September 6, 7, Band 9. The 
Street Railway Accountants’ Association will meet 
in Boston at the same time. 


Help to fight the Electrical Trust by subscribing 
for ELECTRICITY. 


From our London Oorrespondent. | 
The Waterloo & City Electric Railway. 

This line ( underground tunnel, third rail,) is now 
in full working. On the opening day, August 9, 
the line was well patronized by the publio. The 
fares are 2d. single and 3d. return. There are no 
intermediate stations, Each train oonsists of four 
coaches, open through, and carrying 240 passengers. 


Isle of Man Electric Trams. 

There bas just been opened a farther 10} miles of 
electrio trolley system in the Isle of Man. The 
Douglas & Laxey, Laxey & Suaefell aud other lines 
have been so successful that this new line (Laxey to 
Ramsey) was proceeded with. It opens up a part of 
the island which has been practically inaccessible to 
tourists so far. 


The Zipernowski & Dori Patents. 


The first action to be taken against users of alter- 
nating current plant will be prosecuted against the 
London Eleotrio Supply Corporation. It will be a 
test case, and if successful Mr. Martin Ruoker and 
the syndicate whioh has purchased the Zipernowsky 
& Deri transformer patent rights of 1885 for the re- 
mainder of the term will proceed against all mu- 
nioipalities and companies infringing the patents. 
The Municipal Electrical Association has met in 
London and resolved to contest the claims to the ex- 
tremity of goiug to the House of Lords on appeal if 
they are defeated in the lower courts. The general 
opinion is that the courts will not be likely to grant 
damages or royalties after the patents have been in- 
fringed without objection on the part of the patentees 
for the past ten years. It is hoped in some quarters 
that the bold front whioh alternating station owners 
are putting on will convinoe Mr. Rucker that his 
game may not be worth the playing. However, the 
circulation of his legal letters among the munioipali- 
ties interested is giving rise to some apprehension, 
and a few holders of shares in some of the London 
supply companies display nervousness and are dis- 
posing of their holdings. 


Multiphase Plant for Manchester. 

The Manchester Corporation basa very extensive 
scheme in hand for supplying the surrounding dis- 
triotes with lighting ourrent from ite main gener- 
ating works. In connection with this scheme the 
Corporation has just placed a large order for three- 
phase maobinery with Thomas Richardson & Sons 
of Hartlepool and Brown, Boveri & Co. of Baden. 
The order comprises rotary converters of an aggre- 
gate capacity of 1,200 units with three-phase statio 
transformers of the same type, and also the necessary 
high and low tension switohboards for the control 
and regulation of the above. Continuous current 
will be taken from the omnibus bars of the central 
station switchboard and transformed by means of 
the rotary and static transformers to three-phase cur- 
rent ata tension of 5,000 volts. This will be dis- 
tributed by means of high tension triple conduotor 
cables from the main station at Diokinson street, 
Manchester, to the different sub-stations, where it 
will again be converted into continuous curren and 
be distributed to the oqnsumers on the three-wire 
system with 400 volts between the outers. 


CANADIAN NOTES. 


The directors of the Bell Telephone Company 
(Canada) have decided to increase the capital of the 
company from $3,168,000 to $3,900,000. 


Tenders are invited up to August 30 for supplying 
an incandescent eleotrio lighting plant for the oity 
of Beeton, Ont. Mr. John Galt, C. E. and M. E., 


is the consulting engineer, and Mr. W. H. Mitchell 
is the obairman of the eleotrio light committee. 
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BOOK REVIEWS. 


How Two Boys MADE THKIR OWN ELECTRICAL 
APPARATUS. By THOMAS M. Sr. JOHN, M. E. 
140 pages. Prioe, in cloth, $1.00. 

Those who visited the Electrical Exhibition last 
May cannot have failed to notice on the south gal- 
lery very interesting exhibit, consisting as it did 
of eleotrical apparatus made by boys. The various 
devices there shown, comprising eleotro-magnete, 
telegraph keys and sounders, resistance coils, eto., 
were turned out by boys following the instructions 
given in the book with the above title, which is un- 
questionably one of the most practical little works 
yet written that treat of similar subjects, for with 
but a limited amount of mechanical knowledge and 
by olosely following the instructions given, almost 
any electrical device may be made at very small ex- 
pense. That such a book fills a long felt want may 
be inferred from the number of inquiries we are con- 
stantly receiving from persons desiring to make their 
own induotion coils and other apparatus. 


LIGHTING BY ACETYLENE, By WILLIAM E. GIBBs, 


M.E. 141 pages. Published by D. Van Nostrand 
Company, New York. Price, bound in oloth, 
$1.50. 


In this work the author defends the use of acety- 
lene gas, gives its history, points out the dangers at- 
tending its use, desoribes its method of manufacture 
as well as the various types of burners now on the 
market. The tables at the end of the book giving 
the United States patents on calcium carbide and 
acetylene apparatus are not only interesting but 
valuable. The pages devoted to the rules and regu- 
lations of the New York Board of Fire Underwriters 
regarding the use of acetylene should likewise be 
found of value. There are some seventy handsome 
illustrations of oaloium carbide works, apparatus 
‘and eleotrical furnaces. The work is unquestiona- 
bly a valuable one, carefully compiled and appar- 
ently dealing with its subject from an unbiased 
stand point. 


THe TELEPHONE. By WILLIAM J. HOPKINS, 83 
pages, bound in oloth. Published by Longmans, 
Green & Co , New York, London and Bombay. 
This little work, as the author states in the pref- 

ace, explains in detail the principles underlying the 

action and the design of telephone transmitters and 
receivers. The book is divided into eight chapters, 
the first of which explains the action of sound and 
shows the curves traced hy sounding bodies. The 
second chapter deals with the history of the tele- 
phone and is very interesting. Chapter III describes 
various transmitters and treats of their development, 
as does Chaptera IV, V andVI. Chapter VII treats 
of magneto instruments. The last chapter is devoted 
to the disouesion of the proper design of receivers. 

Altogether this little work contains an immense 

amount of useful information without burdening one 

with a description of every good, bad and indifferent 
telephone instrument now on the maiket. 


LEGAL NOTES. 


Judge Lacombe in the United States Cirouit 
Court, New York, has granted to the Thomson- 
Houston Eleotrio Company a preliminary injunotion 
against the Union Railway Company, which is ac- 
cused of infringing electrical patents. The court 
found that the company had infringed the 34, 4th, 
14th, 19th, 20th, 23d, 25th, 26th aud 27th speoifica- 
tions of U. S. letters patent No. 424,695, said to be 
owned by the Thomson-Houston Company. The in- 
fringing apparatus was furnished by the Walker 
Company. 

Two suite in foreign attachments, aggregating 
over $26,000, were brought in the Protbonotary’s 
office at Allentown, Pa., on the 11tb inst. against 
the John Stephenson Company of New York, manu- 


facturers of trolley cars. The plaintiffs are William 
P. Young’s Bros., whose claim is $10,372.33, and 


the Sprague Eleotrio Company of New Jersey, which 
eues for $16,108.40. 


At Pottsville, Pa., on the 17th inst., Judge G. A. 
Endliob confirmed in a lengthy opinion the verdict 


of $10,000 damages which a jary last January found 


against the Sobuylkill Electric Railway Company in 
favor of Elmer J. Walbridge, aged 6 years, who had 
both hands taken off at the wrist by being run over 
two years ago on the railway. It is faid the car was 
being run by but one man at the time. 

Three applications for receiver for tbe Citizens’ 
Electrio Light & Power Company of Kokomo, Ind., 
were filed on the 12th inst., with olaims aggregating 
$12,800, by the American Savings Bank of Grand 
Rapids, Micb., the Capital City National Bank and 
Joseph L. Cobn of Indianapolis. The corporation is 
capitalized at $40,000. 

The Thomson-Houston Electric Company of Con- 
nectiout bas filed suit, alleging infringement on 


patented alternating ourrent motor devioes, against . 


the Dayton Fan & Motor Company, Dayton, O., and 
E. O. Waymire. They ask for an ipnjunotion and 
damages. s 


THE NEWS. 
What is Going On in the Electrical World. 


STREET RAILWAYS. 


Amherst, Mass.—The directors of the Amherst Street 
Railway Company are seriously considering the advi- 
sability of building an extension from Amherst to South 
Hadley, which would insure a direct connection be- 
tween Holvoke and Amherst. 


Aurora, Jll.—The projectors of the Aurora, York- 
ville & Morris Electric Hailway now have matters 80 
well in hand that it is expected work on the line will 
soon begin. The necessary arrangements are about 
consummated and the officials think that the first week 
in September will see construction work started. 


Belding, Mich.—A number of Grand Rapids capital- 
ists have organized a company, to be known as the 
Grand Rapids & Belding Traction Company, for the 
purpose of building an electric road from Grand Rapids 
totbis city. J. W. Trufant, of Mt. Clemens, bas asked 
thecity council for a franchise for an electric road also 
running from Grand Rapids to Belding. This is a dis- 
tinct line. Mr. Trufant is backed by prominent De- 
troit capitalists. 


Clayville, N. Y.—Ata meeting held here to discuss 
the subject of an electric railway for the town, 95 
per cent. of those present favored the project, and 
efforts are to be made to secure the building of a road 
connecting Clayville with Utica. 


Defiance, O.— Receiver Faben of the Defiance Light 
& Railway Company has been authorized by Judge 
Hubbard to sell the railway property owned by the 
company. The receiver, it is said, has had an offer 
from parties who are prepared to buy the road and 
place it in operation. 


Detroit, Mich.—A new suburban railway company 
bas been organized here called the Detroit, Utica & 
Homeo Railway Company, with $300,0U0 capital, half 
paid in, mainly through the efforts of George B. Davis, 
ex-member of the Legislature from Macomb county. 
The directors are A. McVittie, Frank E. Kirby, Frank 
B. Andrus and Elliott G. Stevenson, of Detroit; George 
B. Davis of Utica, and M. I. Brabb, of Romeo. Bonuses 
aggregating $45,000 have been subscribed as follows: 
North Detroit and Romeo, $15,000 each; Utica and 
Warren, $5,000 each, and Disco and Washington jointly, 
$5,000. Most of the franchises and right of way have 
been secured. It is hoped to have cars running by 
January l. The motive power will be either electricity 
or compressed steam. 


Durand, Mich.—The village council has granted a 
franchise to the Long Lake, Durand & Corunna Elec- 
tric Street Railway Company. By the terms of the 
franchise the company is to be organized and the work 
commenced withiu three months from the date of the 
franchise, and the road in operation by January 1, 1900. 
It will run from Corunna through Durand to Long 
Lake, and from there on to Detroit. Wm. E. Avery of 
Detroit is at the head of the company. 


East Windsor, Conn.—At & meeting of the incor- 
porators of the East Windsor Railway Company to dis- 
cuss the proposition of George W. Dunham of New 
York, who has secured the charter of the Springfield & 
Southwestern Railroad,it was decided to dispose of their 
charter to Mr. Dunham for a sum that will cover the 
expense of securing it, etc., on the condition that he 
will give a written guarantee that he will build the 
road within a given time. 


Elmira, N. Y.—The '' Telegram " says: Parties in- 
terested in the Elmira & Seneca Lake Railway Com- 
pany, which proposes one of these days to lay an elec- 
tric road from Horseheads to Watkins have been looking 
over the ground recently and there are rumors in cir- 
culation that there is a prospect of the company's soon 


‘been sold to the Brooklyn Traction Com 


floating its bonds, in which event it is su posed that 
work on the road would soon be commenca. : 


Hudson, N. Y.—The Hudson City Street Railway bas 
ny, which 
has also secured control of the Kinderhook & Hudson 
steam railroad. The latter will be converted into a 
trolley road to run in connection with the Hudson City, 
which is to be extended to Philmont, and it is said the 
road will in time run to Nassau, thence to Albany, and 
finally connect with Troy and Cohoes. The considera- 
900 for the franchises and property is placed at 
00,000. 


Kansas City, Mo.—The ‘‘ Journal’’ states that the 
Jackson County Railway Company, which will be in- 
corporated at once with a capitalization of $100,000, 
with F. W. Sears as the president, a few days ago made 
application in the county court for franchises for two 
lines of electric railway, one to follow Independence 
avenue from the eastern limita of the city and the other 
from the southern city limits to Dodson. It is under- 
stood that those associated with Mr. Sears are Kansas 
City men, and that the purpose of the company is to 
establish cheap fare roads to the suburbs of the city 
with which they will connect. 


Lawrence, Kan.—T. A. Allen, the engineer in the 
employ of the promoters of the electric railway, is at 
work on maps showing the routes that will be fcasible for 
the new road to use. The plans for the power house 
have been completed and are in the hands of the men 
who will build the road. 


Milwaukee, Wis.—General Manager Beggs of the 
Milwaukee Railway Company says the long-talked of 
Milwaukee and Chicago electric railway line needs 
only the building of the connecting link between 
Kenosha and Waukegan to complete it. This line will 
soon be built. 


New York.—The Metropolitan Street Railway Com- 
pany is said to be contemplating an extension of its 
electric railway system to Seventh avenue from the 
northern end of Central Park tothe Harlem River. 


Portland, Ind.—The contract for an electric railway 
be ween Redkey and Dunkirk has been awarded tothe 
Electrical Installation Company of New York and Chi- 
cago, and work is to be commenced at once. The line 
will probably be extended to Pennville. 


San Franci:co.—Ground has been broken here for 
wbat will probably be the shortest electric railway in 
the world. The road is to be only half a mile in length 
and will run on San Bruno avenue from the San Jose 
road to Mount Olivet cemetery. Only one car will be 
used, and a transfer arrangement has been made with 
the San Mateo Railway. The directors of the new road 
are also the directors of the Mount Olivet Cemetery 
Association. 


Wichita, Kan.—The city council has extended the 
franchise given to W. Q. Church of New York fora 
street railway in this city. The time of the original 
franchise granted to Mr. Church expired some time ago, 
and he had some difficulty in getting an extension, but 
finally succeeded. He has deposited $10,000 in the city 
treasury as a guarantee that the road will be completed 
by March, 1899. 


LIGHTING PLANTS. 


Arlington, Ga.—The city council has under consid- 
eration a petition for an election to determine the ques- 
tion of issuing bonds for the establishment of water- 
works and an electric light plant. 


Brooklyn, N. Y.—Deputy Commissioner Walton of 
the Department of Public Buildings, Lighting & Sup- 
plies is completing arrangements to have a meter and 
light testing bureau in Brooklyn. The charter pro- 
vides that all meters be regularly tested and also the 
gas and electric light furnished the city, so that the 
proper candle power may be insured. 


Cleveland, O.—The Consumers’ Electric Company is 
the name chosen by the promoters for the proposed or- 
ganization which is intended to enter into competition 
with the Cleveland Electric Illuminating Company on 
the West Side. 'The nominal capitalization of the com- 
pany is $30,000, and the officers of the preliminary or- 
ganization are A. W. Oppman, president and treasurer; 
John Meckes, vice-president, and Charles P. Salen, sec- 
retary. 


Lansdowne, Pa.—Application has been made for a 
charter for the Lansdowne Electric Light Co. which 
purposes to furnish light, heat and power to this bor- 
ough and vicinity. 'l'he incorporators are Tamany P. 
Street, Henry C. Staatzel, Richardson Shoemaker, J. 
Milton Lutz and Murtha J. Kelly. 


Mansfield, Pa.—The Mansfield Electric Company has 
submitted to the council a proposition to light the streets 
of the borough with 16 cP. incandescent lights at $10 
per lamp & year. 


Medway, Mass.—The new electric light company has 
organized with John McGuinnes president, Clark P. 
Harding secretary, and the following directors: Charles 
H. Dean, John D. Shipper, George Harding and Daniel 
S. Woodman. The company will light the streets of 
the town beginning September 15. 


Orangeburg, S. C.—A meeting will be held here at an 
early date to discuss the questions of waterworks and 
electric lights. 


San Bernardino, Cal.—B. C. Roos, the former manager 
fthe electric plant, has had plans prepared for an 
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electric and gas plant which he proposes to establish on 

a basis that will make lights one-thiid the present rate. 

Me LAUS YO power for generating the electricity is to 
8 i 


South Amboy, N. J.—J. A. Carr of Hackettstown bas 
made application to the borough council for a franchise 
to operate an electric light and heating plant in South 
Amboy, and an ordinance has been framed for the 
action of the council at its next meeting. 


Tallahassee, Fla.—There is talk here of putting in an 
electric light plant at the expense of the taxpayers. 
citizen bas been getting estimates for a plant witha 
capacity for 100 arc and 3,000 iucandescent lights and 
the outsido figures were $12,000. 


Watertown, S. D. —O. M. Kirlin and others have 
been granted a franchise for the erection of an electric 
light plant in Watertown. The plant will be entircly 
new and up to date. 


MANUFACTURING, ETC. 


Dixon, III.— The Dixon Power & Lighting Company 
are putting in two Leffel turbine wheels at their recently 
purchased property on tbe river. The turbines are 
guaranteed 114 HP. each with a six foot head of water. 
The company are making several improvements in 
their plant, including a new 240 HP. generator for arc 
and incandescent lighting, and will supply power for 
the shoe factories of Henderson & Co., and for other 
manufacturers. 


Hartford, Conn.—An electric carriage built by the 
Pope Manufacturing Company was awardod the first 
prize for elegance at the special automobile meet re- 
cently held at Spa, Belgium. 


Philadelphia.— Application will be made to the Gov- 
ernor of the State on September 5 by Albert G. Davids, 
Wilson Pierson, William J. Greer, Howard R. Penrose 
and George E. Scuse, under tbe Act of Assembly of the 
Commonwealth of Pennsylvania, entitled An Act to 
provide for the incorporation and regulation of motor 
power companies for operating passenger railways by 
cable, electrical or other means," approved March 22, 
1887, for the charter of an intended corporation, to be 
called the Southwestern Traction Company of Phila- 
delphia, the character and object of which is the con- 
struction and operation of motors and cables or other 
machinery for supplying motive powér to passenger 
railways and the necessary apparatus for supplying the 
same. 


Pittsburg, Pa.—The '' Times of the 15th inst. states 
that the Westinghouse Electric & Manufacturing Com- 
pany has just concluded the contract for the installa- 
tion of the complete electric equipment for the Snow- 
qualmie Falls Power Company's big plant at Snowyual- 
mie Falls, Wash. The first installation will be for 
10,000 horse power and 20,000 horse power will soon be 
added. The president and principal owner of the 
Snowqualmie Company is William T. Baker, of Chi- 
cago, who was the first president of the World's Fair 
Commission. 


San Francisco.—The Fort Wayne Electric Corpora- 
tion and the Tuthill Water Wheel Company have ship- 
ped by vessel from this port the first electric lighting 
and power apparatus ever sent from this city to South 
America. Itis forthe Yanni Development Company, 
which is controlled by the Rothschild syndicate in 
London. Up to this time all mining equipment has 
been sent there from London and Germany. The ma- 
chinery will be landed in Peru and sent overland 600 
miles to the mines in the Andes beyond Lake Titicaca 
in Bolivia. 


Washington, D. C.—The Navy Department is invi- 
ting sealed proposals until August 30 for two pairs of 
runways, erected on foundations in building No. 20, 
Rrooklyn Navy Yard, together with lateral bracing and 
two electric traveling cranes of 20,000 pounds lifting 
capacity, with three motors each, for lifting and trav- 
ersing the same with loads. The crane will be oper- 
ated by means of electricity, having an independent 
motor for each motion, hoisting, traverse and longi- 
tudinal traverse, operated from the floor and receiving 
the current from wire and trolley arranged at the ends. 
[ntending bidders desiring specifications, blank forms 
of proposals and other information can obtain the same 
upon application to the Navy Pay Office at New York, 
or to the Bureau of Supplies and Accounts, Navy De- 
partment, Washington, D. C. 


TRANSMISSION PLANTS. 


rado Springs, Col.—At noon on the 17th inst. 
Groans Adams turned on the electricity by which 
hereafter the gold mines of Cripple Creek will be run 
and lighted. Steam will be entirely replaced in all the 
leading mines by electricity generated at Canon City, 
twenty-four miles south ofthe camp. The first mines 
in the district to receive the benefit of this potent power 
will be the Trilby, operated under lease by Tabor & 
Ferguson, the workings of the old Bird & Gill lease on 
the Wisconsin, and the Dustline & Miller lease on the 
same property. At these mines electric hoists have 
been put in, while other properties are still awaiting 
the arrival of the electric equipment, delayed in the 

Eastern factories through demands due to the war. 


Dumont, Col.—The electrical power plant that is 
under way for this place will somewhat revolutionize 
power in this camp. The tunnels, mills and mines are 
to be supplied with electric power, and drills will be 
overated by electricity instead of air. It is the inten- 
tion also to put in steam power, to be used during the 


low stages of the creek. The company is organized in 
Ohio and bas at its head some of the wealthiest men of 
Cleveland. One of their number has been here examin- 
ing the outlook and he is highly gratified with the 
showing. Water rights have been secured along Clear 
Creek fortwo miles, in addition to the acquiring of 
ground near Empire for the storage of water. d 


Lockport, N. Y.—On the 10th inst.. electric current 
generated at Niagara Falls was brought to this city by 
way of Tonawanda and lighted the Buffalo & Lock port 
Electric Railroad Company’s power house here, The 
distance over the wires is about 30 miles. 


Mechanicville, N. Y.—The immense plant of tbe 
Hudson River Power Transmission Company, which 
has beon in process of building for more than a year, is 
now finished and power is being farnished therefrom. 
The dam of this company is, it is stated, one of the 
finest in the world. In length it measures about 2,000 
feet ; its central part rests upon a rocky island and it is 
18 feet high. The dam is situated about two miles 
below the village of Mechanicville. It is built of con- 
crete ; at the end ofthe dam heavy piers of concrete of 
n circular plan are anchored securely tothesbore. The 
plan, as prepared by the chief engineer, called for seven 
dynamos, but only five have been installed. These 
generators are of the General Electric three- phase ty pe. 
Four turbines, each forty-two inches in diameter, are 
mounted on each shaft for the operation of a dynamo. 
Under the conditions of operation the wheels, which 
will work under a head of 18 feet of water, are expec 
to develop 250 horse power each. It is expected that 
power will be distributed to Albany, Troy and many 
other towns and cities near Mechanicville. The power 
house is a large brick building with heavy steel beams, 
an iron roof aud concrete floor. The first floor is de- 
voted entirely to thedynamos and their appurtenancee, 
while the second floor, which is on a level with the dam, 
is given up to offices. The dam has caused the water to 
overflow nearly fifty acres on the east side. On the 
north side of the building a broad walk leads to Bluff 
Island, which supports the center of the dam. This 
new enterprise has attracted much attention and many 
visitors bave been in attendance during its construction. 
The General Electric Company will use 2,000 of the 
6,000 horse power ofthe plant. Several surrounding 
cities will undoubtedly make application for power in 
the near future. l 


Porterville, Ca1.—W. H. Hammond bas returned from 
England, where he went to obtain financial backing for 
a scheme to develop electrical power in Tulare county. 
He claims to have been successful and is making con- 
tracts to furnish power for irrigation and other pur- 
poses. The plant will he established twenty-nine miles 
east of Visalia on the Kaweah River. The cost of put- 
ting in the plant and extending the system to Visalia, 
Tulare, Porterville and Lindsay is estimated at about 


COMPANY MATTERS. 


San Antonio, Tex.—John H. Clark of this city has 
been appointed receiver of the West End Street Rail- 
way Company. The appointment was made by the 
court upon the application of the bondholders. 


New Haven. Conn.—The stockholders of the New 
Haven Street Railway have authorized the board of di- 
rectors to purchase the New Haven & East Haven 
River Railway. “The purcbase will be provided for bya 
hond issue of $100,000 at 5 per cent. in the nature of a 
first mortgage on tbe pew property. Bonds to cover a 
second mortgage will also be issued and a new issue of 
stock is also under consideration. 


PERSONAL AND MISCELLANEA. 


Several conductors of the Citizens“ Street Railwav in 
Detroit have been arrested for using bogus tickets on 
their cars and pocketing the proceeds of their sale to 
passengers. The Detroit detectives believe that the 
bogus tickets are manufactured in Chicago and circu- 
lated by an organized gang. 


Electricity is being substituted for steam power iu 
turniug the city's bridges at Chicago. The new Ful- 
lerton avenue bridge is the latest to be thus equipped. 
During the season Rush, State, Dearborn, Clark, Welle, 
Lake, Randolph, Washington, Adams, Jackson and 
North Halsted street bridges have been equipped with 
new machinery at a cost varying from $600 to $1,000 
each. The Van Buren street bridge has been operated 
by electricity since its construction. Power for the 
electric macbinery is takeu directly from the trolley 
wires of the street-car companies crossing the bridges, 
and only the amount used is paid for. 


Thomas Nevins, a retired Now Jersey street railway 
magnate, who went to Ireland on a visit two years ago 
and while there purchased Killeen Castle, returned to 
his former home in Orange last week for a four months’ 
stay. While abroad Mr. Nevins secured a trolley fran- 
chise in Cheltenham, Eng., and a short time ago he 
purchased Mount Shannon Castle, the seat of the Earl 
of Clare. This islarger than Killeen Castle, and is 
situated in the county of Limerick, about three miles 
from the city of that name. The residence contains 
sixty apartments, and there are stables, farmyards, out- 
offices, stewards’ and gardeners’ houses, kitchen gar- 
dens and pleasure grounds. There are 1,000 acres in 
the place. The three coach bouses on the place have 
stalls for thirty-five bunting horses, and the cattle house 
will accommodate 1,000 cattle. Five acres of the estate 
are walled in for tilling. A private gas works adjoins 
the house, and there is an abundant supply of water. 
The woods are filled with ancient growths of beech, 


oak, larch, sycamore and elm and stocked with plenty 
of game and wild fowl. 


Heory L. Harris, a great-grandson of John Harris, 
the founder of Harrisburg, Pa., died at his home in 
that city on the 16th inst. He was for yearsan expert 
telegrapher, but was stricken with paralysis a few years 
ago. He was in his 61st year. He was manager of the 
Western Union in op Compeny in Harrisburg for 
several years. During the Civil War he had charge of 
the telegraph lines between Baltimore and Wasbing- 
ton, and also bad headquarters at Gettysburg previous 
to and during the battle. Later he was sent to Phila- 
delphia and was one of the first four operators em- 
ployed in the Quaker City by the Western Union Com- 
pany. He was the first operator to receive a mersage 
by sound in Harrisburg. 


The superstition that human beings should sleep with 
their heads to the north is believed by the French to 
have for its foundation a scientific fact. They affirm 
that each buman system is in itself an electric battery, 
the head being one of the electrodes, the feet the other. 
Their proof was discovered from experiments which the 
Academy of Svience was allowed to make on the body 
of a man who was guillotined. This was taken the in- 
stant it fell and placed upon a pivot free to move as it 
might. The head part after a little vacillation, turned 
to the north. and the body then remained stationary. 
It was turned half-way round by one of the professors, 
and again the head end of the trunk moved slowly to 
the cardinal point due nortb, the same results being 
repeated until tho final arrestation of organic move- 
ment. 


RECENT COMPANY ELECTIONS. 


Bangor & Oldtown Street Railway Company, Bangor, 
Me.—Fresident and general manager, Elias Milliken ; 
5 John Cassidy of Bangor; clerk, A. J. Durgin o 

rono. 


Boston Electric Light Company, Boston, Mass.—Presi- 
dent, F. A. Gilbert; vice-president, E. B. Maltby; clerk 
and treasurer, Samuel 8. Silas; general manager, F. A. 
Gilbert; directors: the officers and Charles L. Lovering, 
Dexter N. Richards, William Butterfield, Charles Lowell, 
E. W. Burdett, William A. Paine; executive committee : 
F. A. Gilbert, Charles L. Lovering, Oharles Lowell. 


Brattleboro Street Railway Company, Brattleboro, Vt.— 
Directors: F. L. Waterman, H. L. Emerson, J. P. Sargent, 
ni 2 Bont, C. A. Smith. O. K. Jones was re-elected super- 

ntendent. 


Toledo, Bowling Green & Fremoot Electric Railroad 
Company. Toledo, O.—President, Edwin Jacoby, vice 
Frank J. Hoag resigned. 


COMMERCIAL PARAGRAPHS. 


A New Combined Fuse Block and Lightning Ar. 
rester. 


The Telephone Department of the Electric Appliance 
Company, Chicago, bas just placed upon the market a 
Combined Fuse Block and Lightning Arrester. It is an 
article of merit and will demand the attention of tele- 
phone ex: hage managers. It is 45, inches long by 14 
inches wide. The illustration herewith givesa very fair 
idea of its appearance. 

Absolute protection is secured from burn-outs from 
crosses caused by trolley and electric light lines breaking 
and falling across the telephone wires. It is a positive 


lightning arrester and is practically ludestru.tibie. It re- 
quires no attention. P 

The effect of a lightning discharge across the carbon 
blocks is that of producing a small amount of carbon dust. 
This can easily be removed by pulling out the carbon 
blocks and blowing out the dust, then replacing them, and 
the arrester is in working order again. 

The fuse end of the arrester should always be connected 
to the wires running to the instrument to be protected and 
the carbon arrester end directly to the line wires. 

The lightning arrester, part of the block, is congsructed 
with two carbon blocks, with perforated mica separating 
them. One block rests on the ground plate and the other 
is connected directly on the line, the idea heing to pro- 
duce an arrester on the air gap principle. 

The perforations in the mica separator produce this re 
sult when the carbon blocks are placed in their proper po- 
sition on the arrester. 

The fuse portion of the arrester can be furnished with 
either the Postal or Western Union type terminals, an 
ordinary two-inch copper or foil terminal fuse being used, 
The base is made of poreelain, 
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INCORPORATIONS. 


The Morrow Power & Electric Light Company, Morrow, 
O. Capital stock, $10,000. 


The H. W. & M. Electric Company, New York. Capital 
stock, $25,000. Directors: Charles Hagedorn, Brooklyn, 
and two others. 


The Perry Electric Light, Heat & Power Company, New- 
ort, Pa. Capital stock, $18,000. Incorporatora: A. D. 
an Dykeand 8.8. Leiby, Marysville; J. K. Van Dyke 
and John H. Smith, Philadelphia, and J. 8. Leiby, New- 


port. 


The Dunkirk & Redkey Traction Company, Dunkirk, 
Ind.—to build an electric railway connecting tbe two 
towns named in tbe title and others in Jay County. Capi- 
tal stock, $75.000. Incorporators: H. O. Billingsly, Ohas. 
A Hanable, R. E. Hasbrouck, Elmer Bishop and W. H. 

eyser. 


The Rochester & Sodus Bay Railway Company, Roches- 
ter, N. Y.—to operate by electricity, compressed air or 
other power except steam, a railway line, 41 miles long, 
from Sodus Point to Rochester. Capital stock, $1,000,000. 
Directors: George E. Merchant, Walter B Duffy, Thomas 
J. Nicholl, Daniel a OAPI, Georgu Wilder, A. Master Me- 
Donnell, Joseph C. Gone, Ira M. Luddington, George Wil- 
son, Charles Van Voorhis, Rochester; John A. Sullivan, 
New York. 


The Keesevile Electric Company, Keeseville, Essex 
Cou N. Y. Capitalstock, $30,000. Directors: Orville 
S. Md. H. M. Prime, A. W. Boynton, Keeseville; H. E. 
Barnard, Plattsburg ; George F. Morse, Peru. 


The Loveland Power & Electric Light Company, Love- 
land, O. Capital stock, $10,000. Incorporators: I. W. 
Newcomer, d. C. Stickelman, W. H. Stubbs, H. A. Coyne 
and R. B. Corwin. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED AUGUST 16, 1898. 


ELECTRIC RAILWAYS AND RAILWAY APPLIANCES. 


609,048. Motor-Car. Charles O. Palmer, Cleveland, O. 
Filed April 18, 1894. Renewed Jan. 25, 1898. 

609,124. Electric Brake. Ernest B. Skinner, Ogden, Utah. 
Filed Oct. 40, 1897. 

609,188. Electrical Traction. William Kingsland, Llan- 
dudno, England. Filed Dec. 28, 1897. 

609,252, Electric Rail-Bond. Joseph 8. Tucker, Chicago, 

III. Filed Jan. 20, 1897. 

609,292. Switch ard Switch-Operating Mechanism. James 
P. Orr and George H. Fugh, Pittsburg, Pa. Filed 
Nov. 9, 1897. 

609,206. Oar-Fender. Anton Mazzanovich, New York 
City. Filed Dec. 8, 1897. 

603,304. Oar-Fender. Timothy A. Remsen, New York 
City, aasignor to Henry M. Lee, same place, and Mary 
E. Remsen. Filed Dec. 15, 1897. 


ELECTRICAL MACHINERY AND APPARATUS. 


609,092. Electric Controller. Joseph D. Forrer, Johns- 
town, Pa., assignor to the Steel Motor Company of 
Obio. Filed July 11, 1898. 

609,245. Electrical-Circuit Controller. Nikola Tesla, New 
York City. Filed Dec. 2, 1897. 

609,246. Electric-Cireuit Controller. Nikola Tesla, New 
York City. Filed Feb. 28, 1898. 609,247, 609,248 and 
609,749, ditto. Filed March 12, 1898. 

609,250. Klectrical Igniter for Gas-Engines. Nikola Tesla, 
New York City. Filed Feb. 17, 1897. Renewed June 
15, 1898. 

609,251. Electric-Circult Controller. Nikola Tesla. New 
York City. Filed June 8, 1897. Renewed June 15, 1898. 

609,274. System of Control of Electric Motors. Edwin R. 
Gill, Englewood, N. J., assignor to the Invention De- 
velopment Company of New Jersey. Filed April 4, 
1898. 

ELECTRIC ELEVATORS. 


603,015, Electric Elevator. Rudolf Eickemeyer, Yonkers, 
N. Y. Filed Jan. 5, 1891. 

603,016. Electric Elevator. Rudolf Eickemeyer, Yonkers, 
N. Y. Filed May 8,1892. 


TELEPHONE AND TELEGRAPH APPARATUS. 


609,154. Electric Telegraphy. Oliver J. Lodge, Liverpool, 
England. Filed Feb. 1, 1898. 

609,178. Telephone System. Alfred F. Swan, Bayonne, 
N.J. Filed Sept. 29, 1897. 

609,229. Telephone System. Charles E. Egan, Burton I.. 
Lawton and Ernest O. Wilcox, Meriden, Conn. Filed 
Avril 9, 1897. 

609,331. Telephonic Measured-Service System. William 
W. Dean, Boston, Mass., T aii peed to the American Dell 
Telephone Company, sahe place. Filed Nov. 16, 1897. 

609,574. Telephone Repeater or Relay. John 8. Stone, 
Boston, Mass., assignor to the American Bell Tele- 
phone Company, same place. Filed Dec. 29, 3897. 


BATTERIES. 


609,142. Combined Battery and Electric Cell. Jules 
C. Dagoneau, Beaufort, France. Filed Jan. 15, 1895. 
603298. Primary Battery. Walter Rowbotham, London, 

England. Filed Feb. 21, 1898. 


MISCELLANEOUS. 


603,004. Metbod of and Apparatus for Making Electrical- 
Insulation Conduits. Hugo Gallinowski, 8t. Louis, 
Mo., assignor to tbe Lithosite Manufacturing Cam- 
pany,eame place. Filed Nov. 15, 1897. Í 

609,288. Means for Fastening Insulator-Fins to Oroes- 
Arms. Loron Mitchell, Augusta, Ga. Filed May 10, 


18 
609,356. Electrical Conduit Box. Hubert Krantz, New 
York Oity. Filed May 6, 1898. 


The General Electric Company owed on July 
1, 1898, $1,488,200 accumulated dividends on its pre- 
ferred stock. These dividends have not been paid 
since July, 1898. The rate of interest is 7 per 
cent. per annum. Neither have any dividends been 
paid on its eom mon stoek since August, 1893. | 


TELEPHONE AND TELEGRAPH. 


In an article on Telegraphy and the War," the Was h- 
ington Post says: The telegraph system has become 80 
perfect that the record of every operator in the service is 
immediately accessible to any manager of any office of 
any company. Should a telegrapher apply for work he 
would be required to fill out a blank, giving the name of 
bis first employer, a list of the different offices in which he 
had worked and tbe reasons for having left his last place. 
The applicant is told to come back in an hour, at the end 
of which time the manager knows whetber his record is 
clear or not. The enormous increase of telegraphic busi- 
ness as a result of the war brought numerous men of the 
‘hobo’ genus to Washington. Some of these men are 
really expert telegraphers, but upou whom the whisky 
demon has fastened bis grip. They are perfectly trust- 
worthy as far as office secrets are concerned, and they do 
good work as long as they abstain from liquor, but sooner 
or later they give way to their craving for drink and are 
dismissed, to go to some other office, where they may be 
employed in an emergency, until they again fall before 
the tempter. An absolutely correct record is kept of such 
men, and it would be impossible for one of them to deceive 
a manager to wbom he might apply for employment. 
There have been scores of them in Washington since the 
outbreak of the war, but they have gradually weeded 
themselves out, until to-day both of the great telegraph 
offices at thecapital are manned by men who are as relia- 
ble in their habits as in their skill.“ 


The Philadelphia Standard Telephone & Telegraph Com- 
pany and the Chestnut Street Trust & Saving Fund Com- 
pany have filed affidavits of defencein the suits brought 
against them, as prfWcipal and surety respectively, by the 
city of Philadelphia to recover on two bonds of $50,00C 
each, given as security that the Standard Company would 
put in operation a telephone system within a year from 
the date of approval of the company’s plans, July 28, 1896. 
The defendants aver that all of tbe provisions of the ordi- 
nance were faithfully performed except that owing to the 
doubtful validity of the bonds issued and the inability to 
raise money on them it was found impossible to build the 
plant in the prescribed time. It is then contended that 
the sum of $50,000 named in the ordinance and in the bond 
upon which suit is brought is a penalty and not a sum 
named as liquidated damages; that the statement of claim 
is defective and insufficient to entitle the plaintiff to judg- 
ment, for the reason that the items making up the aggre- 
gate $50,000 alleged damage to the city are not set forth, 
aud there is nothing in the statement to show the charac- 
ter of the injury done to the city or anything to show how 
a failure to supply the citizens with telephones has caused 
an injury of $50,000 to the city in its corporate capacity. 


Representatives of the various companies in the Iowa 
Telephone Association, which embraces moat of the inde- 
pendent lines, met recently in the Commercial Exchange 
rooms at Des Moines and revised the toll rates which bave 
been in operation to the present date. The companies 
were represented as follows: Central Telephone Company 
— H. E. Teachout, J. W. Hill and M. McFarlin; Perry Tele. 
phone Oompany—Geo. N. Bandy; Jefferson Telephone 
Company—O. G. Cockerell; Spirit Lake Telephone Com- 
pany—W. W. Pritchard; Boone Telephone Company—0. 
E. Wells; Marsball Telephone Company—W. G. Boone; 
Clearfield and Mt. Ayr Telephone Company—D. N. Smith; 
E. H. Martin Telephone Company —E. H. Martin; Conway 
Telephone Company—G. A. Haynie ; Knoxville Telephone 
Company—J. S. Bellamy; Chariton Telephone Company— 
Mr. Stuart; Morovia Telephone Company—Mr. McFat- 
ridge; Hawkeye Electric & Commercial Company—C. 
W. Bartlett. The main feature of the revised tariff sheet 
is the fact that tolls will be based hereafter on mileage 
rather than thenumberof counties through which a mes- 
sage passes. The former plan worked very inequitably. 


At Durham, N. O., when the Interstate Company, a local 
organization, began putting upa system, the Bell company 
gavea free service and continued to do so for about two 
years. In spite of this fact the new company was a suc: 
cess at regular rates. The Bell company has now taken 
another tack and issued a schedule of rates to correspond 
with those of the Interstate, and is making new efforta to 
regain its patrons, but the people of Durham are not in a 
humor just now to give the Bell system a very hearty en- 
dorsement, especially when the life ofa home enterprise 
is at stake and after the treatment they have received. 


A new telephone company has been organized at Aber- 
deen, 8. D., under the name of the Central Dakota Tele- 
phone Company. It will build and operate a telephone 
line from Brookings to Pierre, with side lines branching 
out to all towns of any importance on either side. 


A Spartanburg, S. C., correspondent writes: ''The 
Home Telephone Company is moving ahead. Their organ- 
ization has been completed and they will begin work at an 


early day. They have 200 to 300 subscribers bere, who 
bind themselvesto take these home ’phones five years to 
the exclusion of the Bell ‘phones. They expect to begin 
with thei: service by the first of the year." 


The opening of the new French cable between Havre 
and Cape Cod last week was marked by very friendly mes- 
sages between President Faure and President McKinley 
and between the presidents of the Chambre de Commerce 
de Paris and the New Yorz Chamber of Commerce. This 
line, which runs direct from America to France, is the 
longest and most expensive submarine cable ever laid. All 
other lines from America to France have relaying stations 
on British territory. 


The North Park Telephone Company has filed incor- 
poration papers with the Secretary of State at Denver, Col. 
The company has been formed to operate a principal tele- 
phone line between the town of Walden, in Larimer 
county, Colorado, and the city of Laramie, in Albany 
county, Wyoming, with branch lines to be established 
later. 


The Mankato Citizens’ Telephone Company has awarded 
the contract for installing a 200-'phone plant in Mankato, 
Minn., to H. M. Kellogg, for about $7,000. The contract is 
to be completed within ninety days. The stock of the 
company has been entirely subscribed by Mankato citizens, 
and important connections are to be made with other 
lines running north and south. 


A local company on the plan of the Delmarvia Telephone 
Company has been organized in Reading, Ps., and has ap- 
plied to the city council fora franchise. The members of 
the new company investigated the workings of the Del- 
marvia system at Wilmington, Del., and were apparently 
well pleased with it. 


The Standard Telephone Company has completed its 
line from Kansas City to Marshall, Mo. The line will be 
extended to Cooper County and finally by way of Sedalia 
from Higginsville through Southwest Missouri and to 
St. Louis along the Missouri Paciflc Railroad. 


The Massillon, O.,7ndependent says: The Bell Telephone 
Company, which is now building metallic circuit toll lines 
to Canal Fulton, Clinton, Nimisila and other places west of 
the city, is preparing to extend its lines south through 
Richville, Navarre, Beach City, Wilmot and Justus.” 


The Oneida Telephone Company has brought suit 
against the Central New York Telephone & Telegraph 
Company for refusing to set up one of its instruments in 
the office of the Oneida Company's superintendent. 


Lexington, Miss., is to have a telephone system, the re- 
sult of the efforts of some of its young business men. The 
capital stock has been subscribed and thirty-eight aub- 
scribers secured. 


The Des Moines Mutual Telephone Company will com- 
plete the first year of its existence on October 1. 


New Companies Incorporated. 


The Perry County Telephone Company, DuQuoin, III. 
Capital stock, $12,000. 


The Midland Telephone Company, Adrian, Minn. Cap- 
ital stock, $50,000. Incorporators: Dan Shell and others. 


The Albuquerque-Bland Telegraph & Telephone Com- 
pany, Albuquerque, N. M. Incorporators : Wm. T. Pow- 
ers, B. Brooks, J. J. Dickey and A. L. Conrad. 


The Trans-Miesissippi Telephone Company, Omaha, 
Neb. Capital stock, $10,000. Incorporators: William B. 
Douglas, Warren P. Carlisle and W. P. Lathrop. 


The Mountain Home & West Plains Telephone Com- 
pany of Arkansas, West Plains, Mo. Oapital stock, 
$5,000; capital to be assessed in Missouri, $450. 


The People's Telephone Exchange, New Richmond, Wis. 
—to establish a telephone exchange in New Richmond. 
President, Charles N. Gorham; vice-president and man- 
ager, A. J. Presson; secretary, Wm. Hughes; treasurer, 
Dr. Epley. 


The Telephone Information Company, Limited, East 
Orange, N. J.—to gather and distribute information of all 
kinds by means of electrical contrivances. Capital stock, 
$125,000, of which $1,000 is paid in. Incorporators: Henry 
B. McDowell, Howard K. Wood and Duncan T. McLaren, 
all of East Orange. 


. The Maryland Telephone & Telegraph Company, Balti- 
more—to operate lines in Frederick, Washington, Alle- 
gany, Garrett and Montgomery counties, Maryland; 
Adams and Franklin counties, Pennsylvania, and Lou- 
doun county, Virginia. It is the intention of the company 
to purchase the interest of the Interstate Telephone Com- 
pany which now conducts the principal telephone system 
In Frederick. Capital stock, $30,000. l 
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SECURITIES. 


“fhe sub) olned quotations of Electrical Securities dealt in at the leading commercial centers are compile from special reports received by ÊLECTRICITY from a variety of sources. 
The utmost care is exercised in their collection and preparation, and every effort is made to secure accurate and reliable information, The management of this journal will esteem it 
a favor to have brought to their attention any inaccuracies readers may discover in these columns. 


Abbreviations : crt. indb., certificato of indebtedness; coll., collateral; cons., consolidated; const., construction; conv., convertible; com., common; deb., debentures; erten., 
extension; gen., gencral. g, gold; guar., guaranteed; inc., income; imp., improvement; „ paid; pfd., preferred; mie mortgage; tr., trust; A., annually; S., semi-annually ; 
u 


Q., quarterly; A. & O., Apl. and Oct.; F. &. A., Feb. and Aug.; M. & S., May and Sept.; J. & D., July and Dec.; J. & J., Jan. an 
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STOCKS. 


PASSENGER RAILWAYS. | 


Capital Stock. 
——— ———— —— | Rate and Date ot 
NANE. Parj|Authorz'd| Issucd. dast Div. Bid. | Asked. 


PASSENGER RAILWAYS. 


Capital Stock. 


Rate and Date of 


— 


NAME. Pari Authors dt lerne. Last Di». Asked 
Albany, N V. Aus 22 | nd onn 10 $4,000,000] $200,000] 4 & B., Jan., 9. 140 
8 „W „„ e oc* 2 6 %%% „„ 1 , * 4 ý LE] an., 0 [od 
Alban Ry. Go; · 2,000,000 $1,750,000 l Q., Feb. *98. Her pig a RR APE 100 1,000,000 247.000 „ vé NS 
Troy City Railway Co. 2.000. 00] 2.000.000 % Q., Dec. 10, 97. | 69 
Traction Oo. (Saratoga) 50.000 50,000 oe ve. Sees Holyoke Mass.—Aug 22: 
Allentown, Pa.— Aug 22: Holyoke Street Ry. Oo ses.. 100 100.000 400, 000 & A., Jan., 93. 180190 
Allentown & Lehigh Val. Trac. Oo. 4,000,000| 1. 500. 0000 Hoboken, N. J.—Aug 22: , 
Bridgeport, Conn—Aug. 22: North Hudson Oo. (N. J.) Ry. Oo.. 25} 1,250,000) 1,000,000/8 , 1892. 70 - 
Bridgeport Traction Co. „6 6 66 2,000,000 2,000,000 l >. 4 Aug., 97. Indianapolis, Ind—A ug 22: : us 
Baltimore, Md.—4Avg 22: Citizens“ Passenger Ry........-- - 000. 5.000, 00 27 80 
Baltimore Oity Passenger Ry. Oo... 6,000,000] 2,500,000/5 % S., July 2, '07. Lancaster, Pa.—Aug 22: 
aBaltimore Consolidated Ry. Co... 10,000,000} 9,177,0002 % S., Jan. 15, 8 Pennsylvania Traction Oo..... ... . | 100) 10,000,000) 9, 900. 000 . .. . . eo oe 
Central Ry. Co. of Baltimore City.. 800,000) 300. 0006 % A. Dec., 1597. Lancaster & Col. Electric Ry Pih aoe 500. ens 5 7. e 
Boston. Mass.—Aug 22: West End Street Rallway...... Ae Oe ee Meee . ee oe 
New England Street Ry q . 8, 000.000 1, 081. 9251 % Q., Jan. 15, 97 Louisville, Ky.— Aug 22: 
North Shore Stones nee nom. 4,000,000] 4,000,000] S er ce n Louisville ry ..... com. 100 4,000,000) 8,500,000! 124 %., Oct., 97 | 34 39 
C 2,000,000) 2,000 0006 36 S AE O Louisville Ry... . . ö 5 pfd| 100 2,500,000| 2.500, 00027 & 8., Oct. I. 97. 9 | 100 
b West End Stree . Co......com. 10,000,000] 9,085. 8., NE 
b Weat End Street RY. Co...8 % ptd. fl. 400.000 6,400,000) 4 % S., Oct. 1. 97 Minneapolis. Minn.—Aug 22: 
i 100| 17,000,000} 15,01 18 
Boston Elevated R. N 959595 10,000,000 Twin City Rapid Transit........com. " ‘000 15,0 0.000 33 ecce ex 23 
Brooklyn N. Y.—Aug 22: Twin City Rapid Transit....7 & pid. -- | 8.000, 1.714. 0014 &. Jan., 98. .e | 100 
Brooklyn City & Newtown Ky...... 2,000,000] 1.923.400/2 & Feb. 1, 1898. Montreal. Canada.—Aur 22: 
Brooklyn Rap. Transit Oo., tr certf.. 20,000,000! 20,000,000]  ..... NET Montreal Street Ry. Co 50 4,000,000| 4,000,000 % S., M. & N 274% 276 
eBrookiyn Hel (bis Hal rend i — 200,000 i5 8 257 N U. ja T Toronto Street Ry. Coo. 00 6.000 Y | 6,000,000 124 % B., J. & J Lo | 100 
* dBroo n City RR... guar 12,000,000, 12,000, 2 . Jan., 98. 
eBrooklyu, Queens Oo. & Sub. RR. 2,000,000! 2,000,000) ....... ibus Memphis. Tenn.—Aug 22: 
Ooney Island & Brooklys RR... 1.000, 000 1, 000.0001 % % Oct. 1, . Memphis Street Railway Co.......... . 1001 o. 500. 00 . . .. 18 
Kings County Elevated..........- | 4,750,000 4,750,000] ..... . :; , 
Kings County Traction Co.......... 4,500,000| 4.500, 0001 X July 28,'97 New Haven, Conn.—Aug 22: 
Nassau Electric Ball rome nicsen" 6,000,000, 6,000,000) ... ..... . Fair Haven & Westville RR.........| 29| 1,500.0« | 000,000 1 % S., Sept. ‘97, |62 | 
r ee ee New Haven ee . 10) deer en ee te | i 
` . — * 000. sw, aS he Mona's Re e New Haven nter JT" „000 . . . teree ee ee 
Buffalo, N. Y.-Aug 22: Winchester Avenue RR.............| 25; 1,090,000; 600,000] ............ 40 42 
9 e e 


Buffalo & Niagara Falis Elec. Ry.... 
Buffalo Railway Oo 


Columbus O.—Aug 22: 
Columbus Street Railroad...........| 100 


: B 
5352 fa 5 


8,000,000}1 % Q., Feb., '98. 


Columbus Centra: Street Railroad..| 100 1,500, 1.500. O 0 0o ........ sees 
Charleston. S. 15 ug 22: 

Oharleston City R . . 66 „6 „6 50 100 100,000 8 % 8., Jan., '97. 
Enterprise City RR. —— — 25 1,000, ,000 Sede bee tet 
Chicago, D n 22; 

Ohicago City Ry. Oo.........-.--.-.-.| 100 12,000,0008 % Q., Dec. 81, 97. 
Ohicago & South Side R. T. RR. .. 100 10.223.800 10,323,400 NM Doe 
Leke Street Elevated RR........ sees! 100 10,000,000 10,000,000] ....... 


Mero West Side Elev. Ry...| 10015 
Met. West Side El. const. stk........ 100 15.000.000 2.500. 00 0% ꝗ—¹mw11L1L 
North Chicago Street RR.......-.c* 100 10 000,000 6.600. 0003 % Q., Jan., 98. 


hNorth Chicago City RR............| 100 500,000 249.9000 mare 
South Chicago oy ilway........| 100 2.000.000 1,603,200] .... t 
West Chi o &t. R. Goo. 100 20,000,000 13,189,000 1% % Q., Feb, 98. 

iChicago eat Div. R s.e... e 429 Sante 1,250,000 621.900 35 % 

Chicago Psesenger Ity......£U8T.| 100 2,000, 000 2,000,000/5 % 8. 
Cincinnati, Ohio.— Aug 22: 
Oincinnati Inc. Plane Ry... . . com. 000.000 575,000} ............ 
Cincinnati Inc. Plane Ry........pfd.| 50} 780,000 150,000 294 K., Feb., '9n 
Cincinnati, Newport & Oov. St. Ry.| 100 4,000,000} 8,500,000]  ..... Ls... 
{Olncinnati Street Ry. SG vor hs 50 18,000,000 | 4,000,000 ] 4 % Q., Jan ] 98. 

Mt. Adams & Eden Park Inc. Ry.| 50 2.500.000 2. 200, 000 1 % &., Jau., 98 
Cleveland, Ohlo.—A uz 22: 
Agron, Bed. & Olov, Elec. R. 100| 1,000,000 1,000,000/34 % Jan., '98 
Oleveland City Ry........... ... . 100 8.000.000 7,600,000 4 &., Uct., '97 
Cleveland El c R t 100 12.000.000 12. 000, 000 % % Q., Oct., 97 
Detroit, Mich.—Aug 22: 
Detroit Citizens’ Street RR... 00 2,000,000. 1. 250. 00 ............ 
Ft. Wayne & Belle Isle Ry..........| 199 400.000 400.0005 36 July, '96 
Rapid Railwa OO. vv xx eee] ls 250.000 250, 3 
Detroit Electric Rallway............| 1.000.000 1. 000.00 ͥͥ ............ 
Wyandotte & Detroit Hiver Ry.....| 100 250,000 200. 0000ůg 

n O.—Aug 22: 

City Railway Oo. « -COMm. 100 1,500,000 1,470,600 1 * Q., Jan.1,'9R 
Oity Railway Co eseecene EXIIT) . pfd. 100 600,000 600,000 185 * Q., Jan. 1. 98 
People's Street RallwW ay 4 1. 100. 0000 e 


$ Unlisted. f Ex div. 

a Consolidation of Baltimore Traction Company and City & Suburban Rallwav Company. 
Company controls Oitizens’ Rallway, North Baltimore Passenger Ratiway, Baltimore 
& Curtis Bay Street Railway, Baltimore & Powhatan Railway Pimlico & Pikesville Railway 
end Wallbrook, Gwynn Oak & Powhatan Railway and Park. 

b Leased to Boston Elevated Railroad Company. 

e Owned by Brooklyn Rapid Transit Oompanv. 

d Leased to Brooklyn Heights Railroad. Oo., which guarantees 10 & on capital stock. 

e Stock owned by Brooklyn Rapid Transit Company; road operated by Brooklyn Hte. Co. 

f Stock owned by Kings County Traction Oompany; road leased to Nassau Electric RR 

Owned by Atlantic Ave. RR. and leased to Nasaau system. 

f o0 per share on outstanding capital paid as rental by lessee—West Chicago 8t. RR. Co.; 
$250,100 of stock owned by North Chicago Street Railroad Company. 

t Controls by lease Ohicago West Division Railway, Ohicago Passenger Railway, and 
West Chicago Street Railroad Tunnel oom peny- 

1885 X annum paid on outstanding capital as rental by lessee—North Ohicago Street 
Ball Company; $625,100 of stock owned by West Chi Street Railroad Company. 

h Majority of stock owned by Ohicago West Division Railway Company; 5 & on $1,000,- 
909 stock guaranteed 54 Ohicago Street Railroad compen: lessee. 

‘ nneti At, Ry. bee purehesed the Mt. A. A Men road, ass ming ite bonds: 


New Orleans, La.—Aug 22: 
Canal & Olaiborne RR. Oo.......... 
New Orleans & Carrollton RR...... 


10 210 O 240.0004 % S., Jan., 98. 146 170 
100 1,200,006! 1,200,000 1% 9$ Q., Jan., 98. 120 125 


New Orleans Traction Co......com.| 100 5,000,000) 5,000. 0 œ V.. . . . .. . .. . In| 2 
New Orleans Traction Co.......pfd.{ 100, 2,500,000) 2,500,000. ...... LL... Gy} tu 
aCrescent Clty RR..... s... . guar.| 100 2 000.000| 2,000,000 3 % S., Jan., 9. 32 
„New Or. City & Lake RR....guar.| 00 2,000,000) 2,000,000 4 55 K., Inn., 9m. RY RS 
Orleans Railroad........... „eee 30} , 00.000 185.000 114 ., June, "94 18 22 
St. Charles Street Railway..........| 50} !.000.000| 1,000,000 1% &. Jan., 98. 58 647 


New Vork -A ug 22: 
Oentral Crosstown RR... e. 


Christopher & 10th Sts. RR. . gunr. 2% Q., Inn., i. 150 | 160 


Dry Dock, E. Brdw’y & Battery RR. 100 1,200,000} 1. 200.000 11, % Q., Leb., 98. 170 | 100 
dMetropolitan Street Ry. Co....... 100 30,000,000 80,000,000 1% % Q., Jan., 98. (15% 16014 
eBleecker St. & Fulton Fy.Ry.guar| !00 900,000| — 900.000 74 % A., Julx. 7. | 32 | B4 
fBroad way & Seventh Ave. KUAT. 100, 2,100,000 2,100,000 21 * Q., Oct, NJ. os 220 
gOen Park, N.&E. Rivers RR. guar] 100 1,400,000; 1,800,000 2/4 % Q., Jan, 98. 10 
Eighth Avenue RR............... | 100, 4,000.90, 1,000.00 ..... xii. 420 ex 
142d St. & Grand St. Ferrv RR.guar| 10 750.000) 745,000 4/4 % Q., Feb., 98. 840 | BEO 
jNintb Avenue K.... . . . gar. 100 „ N. 0 — 800000 ...... ..... 270 ro 


100) 2.000. C00 2,000,000  ........ 2 225 


kSixth Avenue RR............ : Zr 2 
ps EUNT 100 annann] 600.000 4, % Q. Feb., 98. 30 .. 


(Twenty-third St. R. R. Co..guar. 


Second Avenue RR..................| 1001 2.500.000 1,862,000 276 Q., Jan., OR, (ITR | IR] 
Third Avenue RR........... . 100 12,000,000, 10,000,000 2 % Q., Feb., 98. 170175 
m42d St. Manhatv'le & St. Nich. Av 100: 2,500,000, 2,500,000 œ rtr .. . . . . 58 62 
Union (Huckleberry) Ry. ...... | 100) 2,000,000} 2,000,000] ...... 175 | 200 
Newark Neds et 100! 15,000,000! 15,000,000 51 
Consolidated Traction Co. of N. J... 100 6,000,000 6,000,000: . . s 5: 
Newark Passenger Ry............. pu A 
nRapid Transit Street Ry.......... u 504.000 — 504,000 1134 & A. 195 | 205 
Pittsburg, Pa.—Aug 22: | | 
Allegheny Traction Oo......... ...| 9 500,000 500,000! ..........* ; 
aOonsolidated Traction CO.. com. 50 15.000. On) 15,000,000 2 *, Jan., 95. 6%] Ved, 
Consolidated Traction Oo......pfd.| 50 15,000,000. 15,000,000 3%, May, '97. 535, 835, 
pCentral Traction Coo ..| 50, 1. . 00% 1900000 LLL... cee ee mA NUS 
qCitizens' Traction Oo.............| 50, 8.000.000, t3.000.0n0 % A. €3 
rDuquesne Traction Oo........... 50) 3.000. MM [3,000,000 ^ % A. - 
sPittsburg Traction Coo. 5^, 2.500.000) 1,900,000 3 3, Aug., 95. ee eu 
Fed :ral St. & Pleasant Valley Ry.. = 1. 100. C 1,400,000 21% „, Jan., 88. T 24, 
Pgh., Allegheny & Man. Trac. Co. . 50| 3,000,900 [2,994,830 2 %, Aug., . es vs 
P ttsourg & Birmingham Trac. Ry.“ 25; 3,600,000; 8,000,000 ½ %, Jan., '96. ?IK| .. 
Pittaburg & West End Ry. .........| 50} 1.500. H 1,500,000 >% A., June 80,97 | .. oe 
Second Avenue Traction Co...com....| 50; 4,000,000) [4,000.000; . - Em 
Suburban Rapid Transit Co......... 50 800,000 200.000 W265 60 ee ec 


* Unlisted. f Full paid. I Outstanding. + Ex div. 

a Leased to New Orleans Traction Company at 6 & on stock. 

b Leased to New Orleans Traction Company at 8 * on stock. 

c Leased to Oentral Orosstown Railroad at 8 X on stock and interest on bonda., 

d Operating the former Met. Trac. system, that corporation having become extinct, 

e to 28d Street Ry. for 99 years; lease assigned to Metropolitan Street Ry. 

f Leased to Houston, Went Street & Pavonia Ferry—now Metropolitan Street Kallway, 

f PER = Mero An Sii. ipia at 8 % 2 mork until Oct. Ra thereafter 9 
apnea to |} Olitan Street Ry. for 99 years from Jan. 1, 1496, at $215,000 

í Leased to Metropolitan Street Railway for 18 % on stock. m MES 

j Leased to Met. St. Ry. for 99 years from April 20, 1892; € % first5 years, 8 % thereafter 

k Leased to Metropolitan Street Railway for $145,000 per annum. 

l Leased to Metropolitan Street Railway for 18 per cent. on capital stock. 

m Oontrolied by Third Avenue Railroad by purchase. 

* Dividends of 14 & year) y guaranteed by Consolidated Traction Company. 

o Controls by lease theAlleg'ny, Cent., Citizens, Duquesne, Furt Pitt and Pitte’h Trac. Oc 

p Leased to Oonsolidated Traction Company for R & per annum on par velue of stock 

q Leased to Fort Pitt Traction Company for 6 % on $8,000,000 capital stock. 

v, Leased 8 Consolidated Traction Company for 4 € on capital stock after October 

s)Leased to Consolidated 


pany for? X on capital stockafter October, 
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: PASSENGER RAILWAYS. | TELEPHONE AND TELEGRAPH OOS. 


Capital Stock. 


Bate and Date of 


Capital Stock. 


— — ———N 
NAME. Par 5 Issued. Last Div. Bid. | Asked. NAME. Par Asthorsel Issued. 


Bate and Date of 
Last Div. 


Asked, 


New Bedford Mass- Aus 22 Boston. Mass. Aus 22: 
Union Street Rallway Oo...........| 100| $850,000; 250, 000 2 &, Feb. 98. .. | 158 amen Bell Telephone Oo.......| 100} 50,000,000} 28, 650, 000 45 & Q., July, 98. 282 |2813 
= lephone Co... 100} ...... n Q., Jan. W. 74 | 75 
Northampton,Mass—Avg 22 New England Teleph 10,894,600| 10,804,600 $1.50 $ 98. 14 
Northampton Street Rv.............] 100| 500, 00 228,000 4 % A., Jan., 9. ies | 175 Hen Sel "i id Job 894, 804, 600 81.50 %, Feb. '98. 112 
— ug 2 
Omaha, Neb.-Aug 22. American Tele h & Uable Oo 
Omaha Street Ky. „„ 6% %% % Seve % % „„ % Ge 100 5,000,000 5,000,000 9099090909090900 9099999 25 CDM & South Am. Teleg. Oo.. eas 18 180890 con aaa ; 5 à 15 103. 
l mmercial Cable Oo.............. '000. 000. à 
Paterson. N. J.—Aug 22. Franklin Teleg. Co...... 25 % guar. ion 1999000 3 1 * A E E. 
Paterson Rv. Co eer ern 100 1,250,000 1,250,000 $06000000000000000 Erie Tele ph & Telephone ee 00 5,090,000 4,800,000 1% Q., Jan.., *98. 74 75 
Providence, R, I. dur. seid & Nor Tele: Co guar 65100) San So. [RO Jna 0 
United Traction & Electric Oo .....| 100| 8,000.000| 8,000,000|54 &. Jan. 98. Mexican Telephone Oo.... „ 100 855 eee 8 X Q por ne 
- : ew York & New Jersey Tel. Co. 000000 2 792 0 ten |1 : 
Philadelphia.— Aus 22: *Pacific & Atlantic Peleg gust 4% 28 1909850 baka X Jane Lg os 
Fairmount Park Trans. OO. . o pd.| 50 2,000,000| 1. 770. 000.2 36, Dec. . MX *Postal Telegraph Cable CO. ... ... 100| 15,000,000 15,000,000 1 % Q 
Hestonville, Man. & Fairmount....| 50| 1,966,100| ]1,966,100/25, 54, July 15, '98. | 43% *Sout'n& Atlantic Telg. Oo.guar.5 % 25| ^950,000| 559,525 2% * B $5 | 90 
Hest'nvl'e, Man. & Fairm't..6 X pfd.| 50 533,900) 1533,900 8 % S—July, '98 655, fOommercial Union Telegraph Oo..| 25 500.000 500.000 8 8 Jan. 1'98. 110 |118 
aFairmount Pk. & Had. Pass. Ry.) 50 ,000| 300,000 % Feb. 1, '98. 65 Western Union Telegraph OOo 97,370,000 1% &, Jan., 86. 95 9:4; 
Union Traction Co. 8125 pd| 50 30, 000, 000 29, 930, 4500 ae 21 tDiv. guar. by Postal Teleg. Oo. "m „870, 4 *. ., 88. 14 9:24 
cElectric Traction Oo. 3 .s.s.see| , fe : 71 
dOitizens’ Passenger 1 50 500, 000 11192 86 5 share 2 " Nu MiscelJaneous.—Aug 22: 
eFrankfo uth war . 11.878, 4sha'e A- Apr. 98 8 American Dist. Teleg. (Phila.) 
fLehigh Avenue Ry. Co...:.....| 50| 1,000,000) ........; — 4 Bell Teleph. Co. (of ids) 4100 8,168000 8,168,002 X 3 189% 174 
Lombard & South Street Ry 25 1,000,000 A. & O. 89 Chesapeake & Potomac Telep. Co.. 1000 jo dn 
dSecond & Third Streets R.. 50| 1,060,000 £771,076 $9 share A, Mar. 98/256 Chicago Telephone Co.............. 100 viec vio seme : , 5 202 vs 
ePeople's Traction Oo.......... . 50 10,000,000| 6, 000, 0003 $$, A., April, '98.| ... Central Dist Prtg & Telg.Co.(Pgh.).| 100 750. 000 750 000 ia: se 
ermantown Passenger Ry. . . 50 1,500,000, 572,800 85.28 share—1898. |185% Empire & Bay States Telegraph Oo. . i RA 70 | fà 
yGreen & Ooates Passenger Ry. 50 — 500,000 150,000 3 % Jan., 1898. 136 Hudson River Telephone Co....... 100 2,000,000 2,000,000 1 % i y 76 | T7 
hPeople's Passenger Ry. . . com. 25 1,500,000) 740, 000ͥ .. . see *Northwestern Telegraph Co..guar| 50 2.500,000| 2,500,000 27 0 110 115 
hPeople’s Passenger OU „ prn marani von | 5435 Providence (R. I.) Teleph. Co. FEE 8634 
hil > a — o A ` —Oct. k , h : . N 
ee nE & DE 8$...... 00 i 5500 [400,000 6 x ker. 145 Southern New Eng. Teleph. Oo.....| 100) 8,000,000] ...... | .... m 2 
4 ti ntal ass. y. --guar.. , 1 580,000 share u * . 2 
Empire Passenger Ry. Co.. . 60 600, 000. (600,000 . 5 ELECTRIC LIGHT AND ELECTRICAL MFG. COS. 
jPhiladelphia City Pass. Ry...... 50| 1,000,000) 475,000|$7.50 share July 98 17 —————S SS eu LEER 
jPhiladelphia & Gray's Fy. RR. 60) 1.000, 000 208.450 28.50 share July ‘98, 904 Boston, Mass.—Aug 22: 
Ridge Avenue Passenger Ry...) 50 750,000 420,000 $12 share July '98. 288 Fort Wayne Electric Co.... MEM E " m 
ifunadelphia & Darby Ry.guar.| 60) ........ 200.000,82 share July, '98. | ... Ft. Wayne Elec Co. T. Sec. Series A.| 25 HO d" zn diss 
jlith & 191b Sts. Pass. Ry. guar... 50% ........ 250,000|134 % S., July, 98. 157% General Electric Co. . com. 100 40, 000. 000 80. 460,000 2 % Q., Aug., 1898. | 41 | 414 
‘Thirteenth & 15th Sts. Pass. Ky. 50 1,000,000 835,000 $11 sh À., July, 88 275 General Electric Co RN ö pfd. 100 10.000.000 4.252.000 3% & 8. July 96 97 99 2 
Uulon Passenger Ry. Co.......-.| 50 1,500,000) 900, 000 $9.50 shre, July 98 220 T.-H. Elec. Co..T. Secur., Series D.| .. ods Fn ens . 98. 25, 
j West Philadelphia Pase. R Y... 50 750,000 1750, 000 85 10 share, July 8 (225 Westinghouse Elec. & Mfg. Co. com. 50 146. 70 3132 
i f Westinghouse El. & Mfg. Co. pfd. 50 4, 000, 000 3,996,053|13 July, 98. 58 | .. 
Rochester, N. Y-—Aug 22: Westiughouse El. & Mfg. Oo. assent. 50 11,000, 000 8,195,126 . P sec dus 
Hochester Railway CO .. 100 5,000,000 5,000,000 eovesesoce se 9 New York.—Aug 22 : 

Reading Pa.—Aug 22: Edison Elec. Ig Co., New York.. 100 9,188,000 7,988,000 eae 13214 1811 
jReading ‘Traction COR swans .. | 1,000,000} 1,000,000/Semi-an.,Jan. & Jy 15 i e g "os Brooklyn..| 100 4,000,000| 4, 000, 00015 & Oct., 97. 1225 12354 
kCity Passenger Ry. . . . . pm 50 350,000 000 Jan., 98. 114 Edison Ele. tri Bie V 100| ...... Sena iu. lt | 14 
lEast Reading Electric Ry. 50| 1,000,000| 11,000, 000 Jan., 98. 64 General 1 5 "eom „ r n2 2 2123 

2 „ 6 „ 66 06 % „„6„%„, „„ . 09 
—Aug 22. General Electric Co pfd 200 40.000 iie. 4 % Q., Aug , 1898. 4l * 
St. Louis Mo. o 100 10,000. 000 4,252,000 3% S., July, 88. 97 | 92 
Fourth Street & Arsenal R) 50 800,000 150, v-* ea 00997 ve Jnited El n Lt ru Pow. Cas 510 100 1,000,000 1,000,000 PM 41 2 
Jefferson Avenue Hy. CO. 50 400,000 400,000 2 % Dec., 18 oe U ec. 2 OW. ove · P PE m es . ee e ee ee ee 
Lindell Ry....es.esseereseee .. . :. . 100 2,500,000} 2, 400, 000 174 % July. 98 126 Pittsburg Pa.—Aug 22: 
National Railway Oo. 2 „% % %%% % % „ „% eee es 2,500,000 2,479,000 1 *. July, 98. >s Alle hen Count IA ht Oo 
Cass Avenue & Fair Grounds ae 2,500,000 2,500,000 "T ee Tast E d EI t L cht Oo Ne antes ade 100 500,000 500,000 J. & J. 180 140 
Citizens’ RR... TIMIDI vee e 2095800 1200090 4 oy 3 : bare 90 n ectric R 662 6 „ „% ͤ%„% 50 800, O00 800,000 Q EN 10 
St. Louis RRR... 1 , 2, , 2 3 uly : —Aug 22 : 
Missouri RRR R ... 5 1000 000 2,800,000 14 K July, 198. 170 F D o6 š 
People’s RR. Co IEEE "m pias 50 500.000 83005 , , * 875 *Electric Storage Battery Co..com ue 2.000,000 ec.. oo „. 144% ee 
Southern Electric Rx. ^ , 500, 2 5 Z^ *Rlectric Storage Battery Co td l 8. 500, 000 0 deeds 841% 85 
Southern Electric Ry. . 6 & pref.| 100 1. 000, 000 1,000,000/3 &, July, '98. 110 T ut iy yCo-- a.] 100) 5,000,000] ..... | sens 414 4134 
Ss, Louis & Suburban Ry. . . . . 100 2,500,000) 2,500,000) .. ... . . , 58 PORE Ht'Lt& Pow. Oo ota 50| 5.000. 0000... |50c. p. sh., Oct. '97.| .. : 
Union Depot RK... . . . | 100} 4,000,000) 4. 000, 0008 * A., July, 8. Northern Elec. Light & Power 10 6.500.000 550.000 892300 Date „ 
San Francisco, Cal. Aus. n i uthern Elec. Light & Power CO.. 10 187,500 187,500 um den EUST 185 3 10 
California St. Cable RR... s... — l ,000, 600,000|50c. monthly. 10 Aug S95 
Geary Street Park & Ocean RK. .. 100| 1,000,000 75.000 82.50 ahare, 66. 0 N K 
Market Street R. .f. . . 100) 18,750,000 18,750,000 T., 000. per share. | 5956 Brush Electric Co Eier 1d. 5... % % esses | sn "e 
Preaidio & Ferries RR.. „6 „ „666 „6 100 1,000, 550,000 „eee „„ TM Missouri Edison (St. Louis) a OI: 25 500,000 eee ee dess 10 18 
Aug 22: Eddy Electric Mfg. Coo 21 „ eee 
Scranton, Pa j 50| 6, 000, 000 2,500,000 12 Hartford (Conn.) Elec. Light Co ino 850.000 Bea pee 18 
Scranton Railway Co.. . 10 500 00% E00: E Hartford (Conn.) Lt. & Power Col. I 50. TEREE xs 115 | 125 
m Scranton & Carbondale Trac. Oo.. ; 500, 000 . M Now Haven (Conn ) Elec It. Co 25 175,000] ...... We 4 7 
m Scranton & Pittston Traction Ca.. 100, 1,050,000) 1, 050, 000 . Se Narrügansctt Prov., RL) Elec. Co. 183 i 9000 Mee ; FN onc 160 | 170 
Springfield Ill.—Aug 22: Rhode Island Elec. Protec. Go... . 10 .... f A., Ochs 8. 10 150 
ppringtield Consolidated Ey veseme nt is 100 160,000 760,000 cococccorcceccoces — e Co. e € 1,000,000 "OE 2% Q * 158 1587 
. eee 3 
Springfield O.—A«g 22 Thomson-Houston Welding Oo....... 180 I Bey d A LN 1.98. 5 dd 
Springfield Street Ry. ...... . ...... 100] 1,000,000} 1. 000, 000. . . ee Woonsocket (R. I.) Electric Co 100 iid DR i aN 
Springfield, Mass.—Avg 22: tex d, 
springfield Street R100 1,200,000} 1, 166, 7008 % A. 194 ALLIED INDUSTRIES. 
da.—Aug 22: 
TOD ate 100} 6,000,000} 6,000,000 8 102 Boston Mass. Aug 22: 
Toronto Ry. Oo eres ,000, 6,000,000 157 * 8. 1 American Electric Heating Oo 50, 10,000,000 
Montreal Street Ballway Co. . . . 4,000,000) 4, 000, 0004 X4 8. 2144 merica le Heating Uo......... | 10,000, 22 m f 05 | .07 
Street Ry. & Illu'g Properties...pfd; 100 4,500,000) 1,248,700 $8 per sh. Feb.1,’98; 35 | 87 
Washington, D. C.—Aug 22 United Electric Securities Co...pfd.| 100| .....- | ... 4% % Feb., '96. |.. | .. 
Beit R . Co "I —³ 232 50 500,000 500,000 $000000900000499090909 ee — 22: 
Capital Traction Co 10012, 000, 000 12,000,000 65. per sb, Oct. 97.| 7814 Now York wa = " 
Columbia Ry. Co. ees ....| 50, 100,000  400,000|6 % 76! aes E eciric Storage Co . ean 18 | 20 
Eckington & Soldiers’ Home Ry... 50 707,000) 652.0ͥ%0,/ͥ0. 8 Gat ty Car Heating & Lizhii ML 6 sesse sof acies . — 1 8 
Georgetown & Tenallytown Ry.....| 50 200,000 200,000) ..........-. 5 Ww e r "P ng Oo gating CO. 100 SURE duds — | 98% 
Metropolitan RR. Co................| 50) 1,000,000} 458.9002 121 ade aed a bu On — 5 100 5,500,000; 5, 500,000  ...... 80 | 38 
Worthington Pump Co........-.Pfd| 100} 2, 000, 000 2,000,000] 7 € 90 | 92 
Worcester Traction CO.. . . . com.] 100 8,000,000) 8,000,000) . . . . —5 15 ICI H 4 P. Oo 55 
Worcester Traction Co. . 6 % pfd. 100| 2, 000. 000 2, 000, 0008 % S., Feb., 8. 91% tle Ü Pr e Trane. Co pd. 50 1,000,000 ....-- — Be “ies 
Worcester & Suburban Street Ry... 100 550,000) 542,500 4K &. 1897. 85 Tuited G ie Improvement Oo pen D 19800 000 e n sees 1 | 1k 
Wilkesbarre, Pa.—Aug 22: Nelsbach Commercial Co. . . com. 100, 8,500,000 SYM peu 1858 20 
Wilkesbarre & Wyoming Val. Trac. ] 100! 8, 000.000 8. 000, 000 1%, Jan., 9. 24 Welsbach Commercial Oo......pfd.| 100 500,000 2 70 | 70% 
Welsbach Light Co.......... . ꝙ. H B| 525,100 D a 50$% 
* Unlisted. t Paidin. f Full paid. | Outstanding. z Ex div. Welsbach Light Co., Canada. ......| 5| 500,000) ...... dee 152 15 
a Leased to Hestonville, Man. & Fairmount Passenger Ry. for 6 & on stock per annum. Pittsburg. Pa.—Aug 22: 
b Oonsolidatio..  fElectric, People's and Philadelphia Traction companies. Fixed charges : ° i 
and all iudebte ness of constituent and leased eeaapanies assumed by Union Traction Com. Oarborundum Mfg. Oo..............| 100) 200,000) 200,8009) .... EN 
pany. 55 Cr Standard Underground Oable CO.. 100 1, 000, 000 1,000,000 Q 109 |no 
c Practically all shares own y Union Traction mpany. T . 
d Lease to Frankford & Southwark Passenger Ry. assumed by Electric Traction Oo. Miscellaneous. Aug 22: 
e Leased to Electric Traction Company, «Barney & Smith Oar Co.. . . com. 100} ...... | 1,000,000) .... . |15 
Controlled by Frankford & Southwark Passenger Railway. *Barney & Smith Oar Oo........pfd.| 100) ...... 2,5000000 23 X . |65 
g Leased to l'eople's Passenger Railway at $5 per share. Billings & Spencer Co...............| 25 ate sais Sas 80 | 37 
h Majority of stock owned by People's Traction Company. Consol. Oar Heating Oo.............| 100| 1. 250, 000 1. 250. 000 1% & Feb. 98. 90 |85 
4 Leased to Union Traction Company. Johns-Pratt Co....................-.| 10.4 s m ee | 97 
j Lease transferred to Union Traction Company. Pratt & Whitney Go. . . . . com. 100|) ...... — ence .. | 10 
jj Leased to United Traction Oo. ata rental of $10,000 per an. In 1868-7-8, $20,000 p. a., in| Pratt & Whitney Oo............pfd 100| ...... | sessee pes 45 | 53 
1999-1900 and $30,000 per annum thereafter, payable semi-annually, rental declared as a divi. till well-Blerce Go. . . oom. | neee — 96 | 98 
dend semi-annually. Stiliwell-Blerce OOo. se... pid. ee XXX ND 2662 „„ 0 2 x Sept. 1, '97. 107 109 
k Dividend ot 10 guaranteed by Reading Traction Company. Shults Belting OG PO EIAS ET) 100 200, 502 6 00 60 ea 
i Dividend of 66 guaranteed by Reading Traction Company. 81. Oharles Oar Co. oor wo] e | oe ecc 85 90 


€ Leased and operated by the Scranton Railway Company, formerly Scranton Trae,.Oo.| * Unlisted, 
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BONDS. 


PASSENGER RAILWAY. PASSENGER RAILWAY. 
Amount. Amount. 
NAME. Authorized.| Issued. 1 Bid. | Asked. NANE. prized Due — 


New Orleans La. 


Date ot Quotation—Aug 22, 1898 Canal & Claiborne RR... . Ist mtg. 68. $150,000 | $150,000 1912 M. & N. | 101 104 
The Albany Ry..........-..... 1st mig. 6 . $29,000 ele [e Crescent City RR... 2.55108 RAE. eee 50,000 |1899| M. & N. | 1004 | ...... 
The Albany Ry. Gg. . Cons. mtg. 58.| $500,000 | 427,500 .|*112 | .... ||Orescent City RR. Cons. mtg. g. 56. 5,000,000 | 8,000,000 [1943| J. & J. | 76 79 

he Albany Ry. Co...... Gen. mtg. 56. 750,000 875,000 ./*1l1 | .... New Orleans City RR........1st mtg. 68. 416,500 899,000 |1908| J. & D. | 105 109 
Watervielt Turnpike & RR.lst mtg. 6s | 850,000 | 850,000 .|f11854 | .... N, Orl’s City & Lake RR..1stmtg.g.59.| 5,000,000 | 2,599,500 1843 J. & J. | 10054 | 1014 
Watervleit Turnpike & RR..2d mig. 6. 150,000 150,000 . |*115 Seas Orleans & Carrollton RR. ad mtg. g. 66. 850,000 850,000 1907 F. & A. | 110 sees 

y Oity Railway Co.. ... I8t 58 > ces *105 105% Orleans Railroad OO. . . Cons. mtg. 6s.| 800,000 800,000 1912 J. & J 10156 
aha tSt. Charles St. RR. Co...... lst. mtg. 6a. 800,000 75,000 1906 J. & D. | 104% eve 
nterest guar. by Albany Ry. Co. 19423,500 in escrow to retire New Or- 

Princi and interest guar. by leans Oity RR. Co.'s Ist mtg. bonds. 

y Ry. Co. 1$90,000 outstanding. 
Baltimore Md. New York. 
Date of Quotation— A ug 22, 1898 Date of Quotation— Aug 22, 1898. 
oj des. Atlantic Ave. (Brooklyn). Imp. g.5s.| 1,500,000 | 1,500,000 1984 J. & J. 95 | .... 
Baltimore City Pass. Ry. . let mtg. g.5s.| 2,000,000 | 2,000,000 M. & N. | 13% | 114. [Atlantic Av. (Brooklyn).lstgen.mtg.5e.| 759,000 759,000 |1909| M. & 8. | 105 110% 
Baltimore Traction Oo....... lst mtg. 5s.| 1,500,000 | 1,500,000 M. & N. | 118% | 114 Atlantic A v. Brooklyn) ..Cons. mtg. 58. 8,000,000 1,966,000 |1981| A. & O. | 107 110 
Baltimore Trac. Oo..Exten. & Imp. g. 68. 1,250,000 | 1,250,000 M. & S, | 108 104 Bro'dway & 7th Ave.1sícons. mtg. g.5s.| 12,500,000 | 7,650,000 |1948| J. & D. | 119 120 
Bal. Trac. Co. No. Balto div.1st mtg. g.5s| 1,750,000 1,750,000 J. & D. | 115 116% Broadway & 7th Ave Ist mtg. 58. 1,500,000 1,500,000 |1904| J. & D, | 105 106 
Bal. Trac. Co. Coll. Trust,1st -— g. 5a. 750,000 | | J. & J 1C2% | 10224 | Broadway & 7th Ave..........2d mtg. 586. 500,000 500,000 |1914| J. & J. uo 112 
IBalimoro Traction Co. Convertible 5s.| 800,000 |  ......... N. & M. | 108% | ...... Broad way Surface........ .. Ist mtg. 58. 1,125,000 1,125,000 192 ...... | 115 117 
Central Pass. Ry. Oo..........1st mtg. 6s. 96,000 117,000 J. & J — Broadway Surface............2d mtg. 58. 1,000,000 | 1,000,000 |1905| ...... | 104 10514 
Central Pass. Ry. OO. Cons. mtg. g. 5s. 601,000 580,000 M. & N. | 116 117 Brooklyn Oity RR. Co.. Ist cons. mtg. 58. 9,000,000 6,000,000 |1941| J. & J. 114 114^: 

& Suburban Ry...... lst mtg. g. 5«.| 3,000,000 8,000,000 J. & D . loas ee da City & Newtown. Ist mtg. 58. 2,000,000 2,000,000 1989 J. & J. 118 114 
Lake Roland Elev., ... . ... Ist mtg. 58. 1,000,000 | 1,000,000 M. & S. 111 ones rooklyn,Bath & W.E. RR.Gen.mtg.5s.| 1,000,000 448,000 |1983| J. & J, ya 
Metropolitan Ry. (Wash.). 1st mtg. g. 58. 1,850,000 | 1,850,000 F. & A | 18 119% Brooklyn Heights RR... Ist. mtg. 56. 250,000 250.000 |1941| A. & O. | 103 
— Brooklyn, Q’s Oo. & Sub'n. . Ist mtg 58. 3,500,000 | 8,500,000 1941 J. & J. | 109 110 

+The bonds of the Baltimore Traction Brooklyn, Q's Co. & Sub’n..1st cons. 5s.| 1.500.000 | 2,750,000 1941 M. kN. 80 
Co., the City & Suburban Ry. and the Brooklyn Rapid Transit......... d 5«.| 7,000,000 | 5,181,000 [1945| ......... | LOSIS | Lu... 
Lake Roland Elev. were all assumed by Bleecker St. & Fult'n Fer'y RR. ist mtg.7s| _ 700,000 700.000 1900 101 104 
the Baltimore Consolidated Ry. Co. Cent P'k, N. & E. R. RR. Ist cons, mtg. 78. 1,200,000 1,200,000 |1902| J. & D. | 109 11154 

18151,0001n escrow to retire1st.m$g.bds. Central wn RR. . . . . . Ist mtg. 68. 250,000 250,000 1922 M. & N. 118% | ...... 
Coney Island & Brooklyn RR. Ist mtg.5s| _ 300,000 800,000 |1908| J. & J. 08 106 
Boston, Mass. . Dock, E. Bay & Bat y R. gen. mig. C. 5 1,000,000 990,000 1932 J. & D. | 115% | 116% 

Date of Quotation—Aug 22, 1898, Dock, E. & Bat'y ..serip5 %.| 1,100,000 1,100,000 |1914| F. & A, | 101 *1c2 
Lynn & Boston RR. . let mig. K. be.“ 5,979,000 | 3,702,000 1924 J. & D. 16434 | 105 Eighth Av. RR. Co Cert. indebt. 6 %.| 1,000,000 | 1,000,000 |1914| F. & A. | 10s |... 
West End Street Ry........Deben. g.5s.| 8,000,000 | 3,000,000 1902 M.& N. | 104 | 105 St., Man. & St. Nich. Av.. Ist mig. 68. 1,200,000 | 1,200.000 1910 M. & 8. 118 116 
West End Street Ry.. HRS Deben. g. 4h. 000,000 2,000,000 1914 M. & 8. 107 s... 42d St., Man. & St. N. Av. .2d mtg. Inc. 6a. 1,500,000 1,500,000 1915 J. & F. 90 95 

151,074,000 In escrow to retire ourstand- Lex. Ave: & Pav. Ferry RR.Ist mtg. 5s 8,000,000 | 500000 99 M&S. |121 | 122 

e n y s.g. m. cl. tr. g. 5s g , y , * . eves 
ing bonds of absorbed companies. Second Avenue B.- Gad. cons, m 1 1,600,000 | 1,600000 1900 M. & N. 107 109 
Charleston S. C. Second Avenue Ry..............Deb. 56. 300,000 800.000 190 J. & J. | 105 108 
á Steinway Ry. (L. Ape E mtg. g. 68. 1,500,000 | 1,500,000 1922 J. & J. 114 115% 
Dateer Quotation — Aug 23, 1808. South Ferry CO... . Ist mtg. 5s.| _ 850,000 850,000 [1919| ...... 113% | 114 
Enterprise Street RR. . IS mtg. 5a. 500,000 47,000 1906 J. & J. ere "t Third Avenue al mtg. E. 5a. 5,000,000 5,000,000 1987 J. & J. 123 1:5 
fObaresen Oliy Ey. ma sa| xam | ee ee TAI. | oo | . qi eor Ri [id 
enty- . Deb. 5s , : , & J. 08 
fOontrolled by Charleston St. Ry. Co. z Union (Huckle ) 4 . . Ist mtg. 58. 2,000,000 | 2,000,000 [1942] F. & A | 112% | 114 
tt Westchester Electric RR. iat mtg. 5s. 500,000 500,000 |1943| J. & J. 1 
Chicago III. g 
+$1,085,000 in escrow to retire gen. mtg. 
Date of Quotation—Aug 22, 1898, nds. 
Ohicago Olty Ry. . Ist mtg. 48. 6,000,000 | 4,619,500 J. & J. | 1014 | 10214 || 184,850,000 in escrow to retire maturing 
Chicago Passenger Ry...... lst mtg. ds. _ 400,000 400,000 F. & K. | 102 E  -Y-I 
Ohicago Passenger Ry...Cons. mtg. 6s.| 1,000,000 600,000 J. & D. eee cer 2,000 in escrow to retire Ist and 2d 
Chicago & So. Side R. T... ist mtg. g.5s.| 7,500,000 | 7,500,000 A. 4000..mẽũ mie. bonds. 
hicago & So. Side R. T........... . 4%. 1,500,000 750,000 J. dk J, .... — [| —[—ö f peer id 959,000. 
Ohi West Div. Ry..... lst mtg 4 4,040,000 | 4,040,000 3 3" HANE uas t Guar. by Union Ry. Co. 
[ake Street Elevated RR..1st mtg. g. 56. 7,574,000 | 8,781,200 J.&J. |: | Toronto Canad$f. 
Metrop. W. Side Elev. Ry..lst mtg. g.5s.| 15,000,000 | 15,000,000 F.& A. | 5 5474 Date o A 1 
North Chicago 8t. RR........ lst mig. 5s.| 8,171,000 | 8,171,000 J.&J. |104 | 105 y Quotation— Aug 32, 1898, 
North Chicago St. RR....Cert. indeb. 6s. 500,000 500,000 J. & J. Tre 108 Montreal St. Ry. . let mtg. be. 2,500,000 800,000 |1908 M. KS. — 
North Ohicago Oity Ry lst míg.6&.| 500,000 500,000 J. & J. TE bus Toronto Bt. Ry... . . Ist mtg. g. 4%4s.| 4,550,000 | 2,200,000 1921| M. & 8, | .... MES 
North Ohicago Oity Ry..... consol, 4 2,500,000 | 2,500,000 M. & N. | 104 104% || +$85,000 per m. single track authorized. 
wes —— — ó * 3 3 oy 23 ees 5576 $600,000 in escrow to retire 6s due in 1901. 

ent cago . Dibe een ttt n — * , * . . 74 R 
West Chicago St. RR. . Con. mtg. g.5s.| 12,500,000 | 6,000,000 RESO | geste 94 Philadelphia. 

2W. Ohicago St. RR. Tunnel. . let mtg. 56. 1,500,000 | 1,500,000 F. & A. — Date of Aus 22. 1808 

Redeemable at option on 60 da. notice. Quotation g 2. 

Funded debt assumed by Ohicago W. Continental Pass. Ry... .. Ist. mtg.6«| 850,000 810,000 |1909| J. J.. 

v. Ry. Oo., controlling Interest of Empire Pass. Ry...................1w& mtg. 78| — 800,000 200,000 |1900| J. & J. 
which is owned by W. Chicago St. RR. Greene & Coates St. Ry. Ist mtg. 66 100,000 100,000 |1898| J. & J. — css 
Co., lessee. Lombard & So. St. Pass. Ry...lst mtg. 8% 150,000 |  ..... 1901 us, | tere | coe 

bject to call after Oct. 1, 1899, at People's Pass. Ry................18$ mtg. 7s | 250,000 250,000 1905 J. & J. 77. 
$110 and Interest. People's Pass. Ry.................... mtg. 5s'| 500,000 458,000 19110 J. & J. 
Assumed by W. Chi. RR. Oo., lessee. People’s Pass, Ry... . .. Cons. mtg. 586% 1,125,000 867,000 1912 M. 48S. 
t. guar. by W. Ohicago St. RR. Co. People’s Pass. Ry. . Stk. tra. cert. g.4s-| 5,698,210 |  ...... 1948 . 102 108 
Phila. City Passenger Ry. . Ist mtg. 56. 200,000 200,000 1910 J K J. | s "P 
mia, o. Thirteenth & Ish Be dy Coll. tr. g. de 1,800,000 | 1,018,000 1008] £> 2 E 
«© EDY sssr.. mtg. 7s ,000 * 60 .... 
Date oj Quotation—Aug 22, 1898 Union Passenger . hi lstm 5 500,000 260.000 19110 A, & 2 tee en 
Oin. New. & Cov.St. Ry.1st Con.mtg. g.5s| 8,000,000 | 2,500,000 1922 J. & J. | 102 102% ||gUnton Traction Co. . 1. tr. 48. 29,735,000 | 29,724,876 |1945| A. & O, | *-** | sew 
Mt. Adams & Eden P'k In. . Ist mtg. 6s. 46,000 46,000 1900 A. & O. | 10746 | 105 est End my, ad veces ü mg. TE] — eee | conne 1905| ...... "CN (eer: 
Mt. Adams & Eden P’k In. . let mig. Gs. 100,000 | 100,000 1905 A. & O. | 111 West Phila. Pass. Ry. . Ist mtg. g. 6e.| 250,000 | 246,000 |!906| A. & O. |115% | ... 
bn. Adams & Eden P'k Ine. Cons. m 581.00 531,000 1906 M. & S. | 10734 | 10814 West. Phila. Pass, Ry............2d mig. 56. 750,000 750,000 192 M. & N. 116 | 1164 
Oov. & Oin. St. Ry........lst mtg. 686. 250,000 250,000 1912 M. & 8. 119 .... 2 The trust certificates were issued to 
180. Oov. & Oin. St. Hy.......2d —— ^ 400,000 400,000 1982 J. & J 180 182 y for the shares of the Electric and 
Assumed by the Oincin. St. oh eople’s Traction lines purchased. 
$250,000 reserved to retire 1st mtg. bds. pl b Pa 
Cleveland, O. Date of Q p ar — 

Date of Quotation— Aug 22, 1898. Birmingham, Knox & Allentown...... 500,000 500,060 11 M. & S. 99 | ...... 
aBrooklyn Street RR. Oo......18$ mtg. 68. 600,000 600,000 M. & 8. 106 107 [Central Traction Oo............... Ist mtg. 5a 875,000 875,000 |1980) J. K. J | = T 
Cin. New't & Oov. St. Ry..Oons. mtg. 5s.| 3,000,000 | 2,500,000 J. & J 102 102% Citizens“ Traction Co. . Ist mtg. 58. 1,250,000 | 1,250,000 27 A. & O, | x — 
Oleveland City Cable . colat mag. 58. 2,000,000 | 2,000,000 J&J 102 10 |*Duquesne Traction Co. .. lst mtg. 58. 1,500,000 | 1,500,000 190 J. & J. 108% 6% 

eveland Electric Rx. Oo. lst mtg. K. 58. 8,500,000 | 1,249,000 M. & S. | 108 106 Fed St. & Pleas. Val. Jack's Run. . 56. 50.000 50,000 1919 J. & J. — 

Iumbus (O.) Cent. Ry. . Ist mtg. g. 58. 1,500,000 | 1,500,000 I. & N. .. eee Fed’! St. & Pleasant Valley. . . Cons. 5&| 1,250,000 ` 1,250,000 J.&J. | ace 

A East Cleveland RR... lst mtg. 58. 1,000,000 | 1,000,000 M. & 8. 102 105 ||Millvale, Etna vM lv 3 586. 750,000 750.000 M. & N. 105% | .. 
Ft. Wayne (Ind.) Elec. Ry. Ist mtg. g.6s.| 600,000 |  ....... M. KN. .... ||Pittsburg, Crafton & Mansfleld. 36. 250,000 250,000 J. &J. | ee ° 
Lorain (O.) Street Ry. . . . . Ist mtg. fie. 200,000 200,000 F, state .... | Pitteburg Traction Co. lst mtg. 5s. 750,000 750,000 A. & 0. | ve T 
tst. Ry. Oo., Grand Rapids.. „Ist m " 5a. 600,000 600,000 AK & D. ccoo b... Pittsburg & E y "ye — Ist mtg. 5a. 1,500,000 1,500,000 M. * N. 105 
+$1,900,000 in escrow to retire bonds of Pittsburg & West lens lst mtg. 88. 500,000 500,000 J. XJ. å 
absorbed — 4 4 a. *Pg'h., Allegh. & Manch. Gen. mtg. 58. 1,500,000 | 1,400,000 11 | sere [as 
Unterest guar. by Oons. St. Ky. Oo. Second Ave. Oo See 3 2,500,000 | 2,000,000 J. k Db. hess 
Detroit, Mich. Sub. Rapid Transit Railway Go. 6«.| 500,000 500,000 M OR lu "pe 
cer 1 aa oe 3 E) RR Providence R. I. 
h. Wa E Belle Isle dv Ts 400,000 OTT 000 € = — e — i * Date of Quotation— A ug 22, 1898, 
150.000 e ME y lal, won s 1,800,000 | 1,800,000 1925| J.&D. | ...... 105 ||Newport Street Ry. Coupon 5e 000 
in escrow to retire bon * , * LIII IL * 50,000 X & 4 ean 
v Ut) Ry. and Grand River 81. Ry. United Trac. & Elec. Co.....1s$ mig. g. 5e| 9,000,000 8,247,000 |1 M. & 8. 105 107 
New Haven Conn. St. Louts. 
Date of Quotation— A ug 22, 1898, Date of Quotation—A ug 22, 1898, 
New Haven St. Ry.........ls$ mtg. g.5s.| 600,000 | 600,000 M.&8. |105 | .... Baden & St. Louis RR..........1st mtg. 5s.|  250,00€ 250,000 Lek | 15] 
ew Haven Div.)letmtg.5e.| 250,000 250,000 J. & D. | 104 e. Ones Ave. & Fair Gds. Ry......1st — 88. 2,000,000 | 1,901,000 1912 J. & J. 10185 1 5 
venue KR-..1st mig. g. 600,000 500,000 M. & N, | 106 «++. |/Oltisens’ Railway Oo.............le¢ mtg, 4a. 32,000,000 | 1,500,000 180% J. & J, | 107 1 
Winehester Avenue KK £. 94,000 M. . ‘103 . |'tOomp. Hts., Un. De. & Mer. Ter..lst Sa 1,000,000 | 1,000,090 J. AJ. ‘1 112 


*With interest. “Unlisted, *With interes 


De eh Google 


112 


ELECTRICITY. 


[Vor. XV., No. 7. 


PASSENGER RAILWAY. 


Fourth St. & Arsena! 8t. By..ist mtg. ôs. 
Jefferson Avenue Ry. . . . Ist mtg. 5a. 


Lindell Ry. Co.. eden sabes 1st mtg. 5s 
Missouri RR. Oo JJC M M ae 
ound City RR. CO. eevee Ist mtg. âs. 
People’s RR. (0. lat mtg. 68. 
| People's RR. Oo.................... 2d mtg. 78. 
People's RR. Co. . Cons. mtg. 68. 
St. Louis & E. St. L. Rlectric..1«t mtg. 6». 
St. Lonla RR. CO Perens Int mtg. 5n. 
4. Louis & Sub. Ry. let mig. g. 5s. 
At. Louis & Sub. Ry................ Income 5s. 


ttSouthern Electric Ry....Cons. mtg. 6s. 
f Taylor Avenue St. Ry. lat intg. g. 6s. 
Union Depot RR. Co. . . . let cons. mtg. 6s. 
Union Depot RR. Oo Cons. mtg. 68. 
tOontrolled by St. Louts RR. Oo. 
1 by Union Depot RR. Oo. 
Controlled by Lindell RR. Co. 
($200,000 in escrow to retire Ist & 2d 


mtg. 
8500, 000 in eserow. 

8200, 000 in escrow to retire lst mtg. 
ods. 
San Francisco Cal. 

Date of Quotation— Aug, 1898. 
California St. Cable RR. . let mtg. g. 5a. 
t Feriles & Cliff House Ry. . . ISt mtg. 6s. 


St. Louis. 
Date o/ Quotation — Aug 22.1898 


Geary St., Park & Ocean RR. Ist. mtg. 5s. 
Market St. Oable Ry. Co.. . . Ist mtg. g. 68. 
{Metropolitan Ry. Oo................. Int mtg. 
Omnibus Cable OO. . ... Ist mig. 6s. 
Park & Cliff House RR. Ist mtg. 68. 
f Park & Ocean RR................. 18$ mtg. 6s. 
ft Powell St. Rx . . Ist mtg. 6a. 
Sutter St. Ry. Oo............... 1st mtg. g. 5s. 


{Oontrolled by Market St. Ry. Co. 


Washington D. C. 
Date of Quotation— Aug 22, 1898, 


Columbia Ry . Ssst ; 
Eckington & Soldiers’ Home. mtg. 6s. 
Metropolitan RR. Co. Coll tr. cons. 6a. 

1850,000 in escrow to retire lst mtg.bds. 


Miscellaneous. 
Dute of Quotation—Aug 22. 1898. 


Bridgeport Traction Oo........ lst mtg. 5s. 
Buffalo (N. Y.) Ry. CO. .. Cons. mtg. 5s. 
tCitizens’ St. R. (Ind' polis). Ist cons. m. 56 

Crosstown St. Ry. (Buffalo). Ist. mtg. 58. 
en (O.) St. Ry...... Ist cons. g. 5s. 
Consolidated Traction (N. J.). Ist mtg.5s 
1Crosst'n St. Ry. (Colu's, O.). Ist intg. R. 55 
Denver City Cable Ry. Ist mtg. g. ôn. 
Denver Con. Tram'y Co.. . Con. m. g. 5s. 
Louisville (Ky.) Ry. Ist cons. mtg. g. 58. 
Minneapolis St. Ry. Iat cons. mtg. g. 5s 
No. Hudson Co. Ry. (N. J.). Cons. mtg. 5s 
No. Hudson Co. Ry. (N. J.) . . 2d mtg. 5s. 
No. Hudson Co. Ry. (N. J.). . .. Deb. 6a. 
Paterson (N. J.) Ry.......Oons. mtg. g. 6s. 
Rechester (N. Y.) Ry............ Ist mtg. 58. 
St. Paul City Ry....................Oons. g. 5s. 
St. Paul Olty Ry. . .... . .. .. Deb. g. 68. 


781.000, 000 in escrow to retire lst and 
d mtg. bda. i 
198800, 000 in treasury. Bonds guar. by 
Buffalo Ry. Co. 
98760, 000 in escrow to retire bonds of 
O. C. St. RR. Co. 
j $87,000 in treasury. 


$960,000 res' ved to redeem prior liens. 
118625, 000 in escrow. 


FAIR: 
888888 


8888888888 


S 8888888 


2 
- 


CO ms 
b 


aa 
8888888888 


888888882 


^ 


— 
+ 


$50,000 1908 J. & J. 
400,000 1905 M. & N. 
1,500.000 |1911| F. & A. 
700,000 |1916; M. & 8. 
800,000 1910 A. & O. 
125,000 1902 J. & D. 
75, 000 1902 M. & N. 
800,000 1904 J. & J. 
75,000 |1905] J. & J. 
2,000,000 |1900| M. & N. 
1,100,000 |1921; F. & A. 
800,000 |......| ... "em 
500,000 ,1909| M. & N. 
500,000 1918 J. & J 
1,091,000 1900 A. & O 
1,787,000 |11918| J. & J. 
900,000 1915] J. & J. 
650,000 1914 M. & S. 
671,000 1921 A. & O. 
8,000,000 19180 J. & J. 
2,000,000 19180 A. & O. 
850,000 1912 J. & J. 
250 000 1914 J. & J. 
700,000 1912 M. & S. 
900,000 1918 M. & N. 
450,000 1920 J. & J. 
500, 000 1914 A. & O. 
200,000 19110 J. & D. 
500, 000 1901 J. & J. 
1.688, 000928 J. & J. 
8.518, 000931] F, & A. 
8, 000, 0001933 M. & N. 
2, 366,000 1982 M. & N. 
2, 261.000 1932 J. & J. 
13,965,000 1983 J. & D. 
572,000 1838 J. & D. 
800,000 1920 J. & J. 
922,000 1938 A. & O. 
4.981.000 1980 J. & J. 
1,050, 000919 J. & J. 
2. 878,000 1928 J. & J. 
550.000 1928 M. & N. 
439,000 1902 F, & A. 
1.000, 0001931 J. & D. 
2. 000, 000 1980 A. & O. 
4.298. 0001988777 
1. 000,000 1900 ͥů ...... 


LIIIIII 


[III 


secte 


enecoee 


* With int'rest 


ELECTRIC LIGHT AND ELECTRICAL MFG. COS. 


Boston, Mass. 
Date of Quotation— A ug 22, 1898. 
&dison Elec. Illuminating Oo., Boston... 
General Electric Co., gold coup, deb. 5e.. 


Pittsburg, Pa. 
Date of Quotation— Aug 22, 1898 


Miscellaneous.—(Aug 22, 1898.) 
Edison El. IIlg. Oo. (N. York) Ist m. 58. 
Edison El. Ilg. Co. (N. Y.) con. m. g. 5s. 
Edison Elec. Illg. Oo. 5 N 
Edison Electric Light (Philadelphia). 
Edison IIIg. Co. (St. Louis)). 
Mo. Elec. Lt. Co. (St. L Outs). . Ist mtg. 6s. 
Mo. Elec. Lt. Co. (3t. Louts)...2d ue 68. 
United Elec. Light & Power Oo(N. Y.) 


2,026,000 
10,000,000 


* 


600, 
5,000,000 


2.9999 


Quar. 


1922 


*se90* 


s.e +e 


TELEPHONE AND TELEGRAPH. 


Miscellaneous. 
Date of Quotation—Aug 22. 1898. 
American Bel] Telephone....... — [n 
Northwestern Telegraph Co................78 


N. v. X N. J. Telep & Telg Oo. ge n. mig. 5 
Chesapeake & Potomac Toleph. Oo.. . 58. 


,. 


1898 


1911 


P, & A. 


eee 


J. & D. 


@reses 


101%] .... 


106 
108 


eevese 


eavese 


voseo 


‘ALLIED INDUSTRIES. 


Miscellaneous. 

Date o/ Quotation— A ug 22, 1898. 
American Electric Heating........... DB. 
*rmlugton & Sims Eug. CO. . . . . 
Barney &] Smith Car Co. c ses TOB 
Catborundum Mfg. Oo 
W -*thiogton Pump 

*UUn 


2 OSS 009995090 909090 «ôS. 


500,000 


ee 


660% %% 


500, 000 


2 nd d EJ 


% 
29288 


(KAA) 


NOTES FOR INVESTORS. 


Late quotations for copper are: Electrolytic, 112c.; Lake, 12c.; casting, 


11&(gllic. 


The directors of the Troy (N. Y.) City Railway on the 18th inst. declared & 
dividend of 1 per cent., payable September 1. 


The Street Railway & Illuminating Properties, Boston, has declared a dividend 
of $2 per common share, payable August 19 to stockholders of record August 106. 


The Commercial Cable Company gives notice that the cable between Hong 
one aud Manila has been repaired, restoring telegraphic communication with 
auila. 


The Niagara Falls Electric Railway Compauy has declared & quarterly dividend 
of | per cent., payable September 15. Transter books close September 1 and reopen 
September 16. 


The coupons of the first mortgage convertible gold bonds of the Edison Electr.c 
Illuminating Company of New York, due September 1, 1898, will be paid by the 
Guaranty Trust Company, New York, on and after that date. 


The American Loan & Trust Company of Boston, as mortgage trustee, has ap- 
plied to the United States Court at Fort Worth, Tex., for the appointment of a re- 
ceiver for the Dallas Electric Company, interest on the bonds being in default. The 
property issaid to be valued at $355,000. 


War, instead of depressing stocks appears to have had the opposite etfect in this 
country. Since war was inevitable between Spain and the United States up to the 
close of business last week the average price of twenty of the more active stocks had 
risen from 55.89 to 69.61—13.72 points. 


The Metropolitan Street Railway Company of New York has declared a dividend 
of $1.25 per share upon the present capital stock of $30,000,000, payable October 15 to 
stock of record August 31. 'l'ransfer books close for cash dividend and for allotment 
of new capital stock on August 31 and reopen September 12. 


The Edison Electric Illuminating Company of New York reports for July: 
Gross earnings, $190,400, increase $33,947; operating expenses aud taxes, $112,315, 
increase $20,920; net earnings, $54,052, increase $13,017; depreciation charge, $17,500, 
iucrease $5,500; balance, $60,552, increase 57,517; accrued interest on bonds, $27,075; 
surplus fur dividends, $39,477, increase $7,517. 


The New Telephone Company of Indianapolis has made a mortgage to the Cen- 
tral Trust Company, as trustee, to secure $500,000 gold bouds in two series, the first 
consisting of $300,000 6 per cent. bonds, due in three years; the second series of 
$500,000 5 percent. bonds, due in twenty years. The second series, it is stated, is to 
remain in the hands ot the trustee until the first series matures, at which time $300,- 
000 of the bonds is to be applied to the payment of the first series, and the remain- 
ing $200,000 to be used fur exteusions aud bettermonts then and thereafter neces- 
sary.” 


Justice Cohen of the New York Supreme Court has appointed James G. Graham 
of Newburg temporary receiver fur the New Paltz & Wallkill Valley Railroad Com- 
pany on the application of the directors for the voluntary dissolution of the corpora- 
tion. The bond of the receiver was fixed at $50,000, and the order to show cause was 
set down for December 1 next. ‘Phe total liabilities are $185,730, of which $150,000 
are bouds; $35,530 to general creditors for materials and loans, and $200 due em- 
ployes. The nominal assets are $154,196, the principal items being real estate, car 
equipment and power house machinery, $115,000; passenger cars, $13,000; other cars, 
$7,500; dynamos, $6,500; engines, $3,700. 


The Philadelphia Times“ financial editor says: There are few people to- 
day who would be willing to say the future of the United States has ever been 
brighter, more promising than it is at present. It is not necessary to point out why 
this is the case. One has only to read the daily papers to understand. Behind it all, 
however, is our success in this war with Spain. It is the basis upon which this 
country is to enter upon au era of prosperity such as we have neverjknown. And 
Wall Street is now discounting as much of the business activity as it can see in 
sight, just as it did the approach of the war and its progress after hostilities had 
begun." 


The Boston Beacon" says: ‘‘Somewhat akin to the investment standing of 
our home railroads are the stocks of the two electric light companies which supply 
Boston and the citizens thereof with electric light, for these stocks, like those of 
the railroads, are non taxable to residents of this State. Of thesetwo stocks, that of 
the Boston Electric; Light Company has been unusually active during the past two 
weeks at constantly advancing prices. The rise has been aided by the annual re- 
port which shows that during the past year 6 per cent. dividends were paid, but 
that earnings amounted to some 14 pei cent., from which $50,000, or say 3 per cent., 
were charged ol! for depreciation on plant accounts. The company thus earned 10 
per cent. net for the year, with something to spare.” 


On bis return from New York to Chicago last week, Cbarles T. Yerkes said there 
was '" absolutely no truth in the stories of the consolidation of the North and West 
Chicago and the Chicago City street railway companies." Mr, Leiter makes a posi- 
tive denial that his visit to the East had auything to do with street-car business. He 
said to a Chicago reporter: The whole report is bosh. It is true that I wer t East, 
but I know nothing about a proposed consolidation of street-car interests. It was not 
for the purpose of discussing such a proposition that I went to New York, and noth- 
ing is further from my mind at this time. It can be said in positive terms that I am 
not connected with a deal to consolidate the North, West and South Side com- 
panies.” 

The Union Traction Company of Anderson, Ind., has become the owner by 
purchase and consolidation of the street railway plant in Anderson formerly owned 
and operated by the Anderson Electric Street Railway Company. This consolida- 
tion was completed July 1, 1898. The company has outstanding $300,000 of stock, 
all common, and has issued $600,000 of 5 per cent. bonds, dated July 1, 1898, to run 
20 years, interest payable quarterly, both principal and interest payable in gold; 
$150,000 of these are left in trust with the Farmers“ Loan & Trust Company of New 
York, trustees, with which to take up $150,000 of bonds outstanding, heretofore 
issued by the Anderson Electric Street Railway Company on thecity plant at Ander- 
son. The officers of the new company are: President, Philip Matter; vice-presi- 
dent, J. A. Van Osdol; secretary, Ellis C. Carpenter; treasurer, John L. Forkner; 
manager, Charles L. Henry. 


The Brooklyn '' Eagle ” of Sunday has an article in which it expresses surprise 
atthe recent advance in Rapid Transit shares and seesin the present outlook no 
good speculative reason for eagerness to purchase them at the latest quotations. The 
Eagle“ says: The outlook for continued and largely increased earnings for the 
transit systems is also atlected by the coming electrifying of both eievated roads. 
The Brooklyn Elevated Company isto electrify two of its lines and some twelve 
miles of its roadway this fall, and will be offering a sharp bid for increased business 
early next year. Theentire system will be electrified shortly afterward, and the 
Kings County Railroad management has also pledged itself to the plan to use that 
method of propulsion in the near future and is now engaged in preparing to intro- 
duce it on a portion of its road in connection with bridge crossing. With the ele- 
vated companies offering quick and more frequent service, as they will be enabled 
to by this new system, there is no question that the street railroads will suffer and 
that their earnings will be allected.”’ 
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EDITORIAL NOTES. 


The Convention of 
the American Asso- 
oiation for the Ad- 
vancement of Soi- 
enoe, which has just 
drawn to a close in Boeton, and a brief report of the 
proceedings of which will be found elsewhere in this 
issue, was probably one of the greatest assemblages 
of scientists that have ever met in America. Almost 
every branch of science was ably represented by one 
or more delegates, not only from this country but 
from almoss all the leading nations of the world. 
A number of prominent eleotrioians and physicists 
were present, and pxesented papers of more than or- 
dinary importance to the electrical profession. Al- 
most all the topics touched upon, about 440 
in all, were very timely and of exceptional interest. 
Several discoveries of great value have been brought 
to light, as many scientists had been waiting for such 
an opportunity to exploit their researches where 
they would be fully understood and appreciated. In 
the majority of cases these discoveries have been tte 
result of yearsof profound investigation and patient 
toil. Dr. Brush’s discovery of a new gas, which will 
probably form the base of a new group of elements, 
is unquestionably a triumph. Altogether, this Asso- 
ciation should be congratulated for the excellent work 
it has accomplished at its jubilee meeting. 


& & * 


The Seventeenth Annual 

The Annuai Meeting of the American 
Convention of the Street Railway Association, 
American Street whioh will be held in Boston 
Railway on September 6,7, 8 and 9, 
Association. promises to be one of the most 
successful gatherings in the 

history of this Association. Great interest appears to 
be taken in the Convention by all the leading street 
railway men in and around Boston, which fact alone 
should ensure an excellent attendance. The head- 
quarters of the Association will be at the Hotel 
Brunswick, where it is understood a number of lead- 
ing manufacturers propose to exhibit various street 
railway appliances. The Convention will be called 
to order by the President of the Association, Mr. 
Albion E. Lang, at 10 A. M. on Tuesday, September 
6, at whioh meeting several interesting papers will 
be read, amoog others one on the '* Municipal Own- 
ership of Street Railways, which should prove of iu- 
terest. On the following day the Convention will 
meet at 9:30 A M. At each session two or three papers 
will be read, whioh, judging from their titles and the 
names of the authors, should be valuable additions 
to the existing literature bearing on subjects of 


The American Association 
for the 
Advancement of Science. 


interest to street-railway men, The afternoons will 


x. Ji z — 


mostly be given up to excursions to points of inter- 
est in Boston and neighboring towns, and on Wednes- 
day the members and their gueste will partake of 
a olambake at Nantasket Beach. The annual dinner, 
which has invariably proven one of the most enjoy- 
able social features of former Conventions, will 
be given at the Hotel Brunswick at 7 P. M. on Thurs- 
day. 

As a large number of ladies are expeoted to be 
present, special arrangements have been made look- 
ing to their comfort and enjoyment while the teoh- 
nical papers are being read and discussed. The pro- 
gramme for the women includes a trip to Bunker 
Hill monument and various other points of historio 
interest as well as a drive through the Park, while 
on Friday morning a shopping trip is planned which 
will include a visit to the principal stores of the 
Hub. Altogether she coming Convention promises 
to be most instructive and enjoyable. 


* „ xX 


If we are to believe all that 
we hear, tbere sbould be 
some wonderfully novel 
Bights to be seen at the Paris 
Exposition of 1900 in the 
section devoted to eleotiicity. 
There is Szozepanik with his telectroscope for seeing 
by electricity, for whioh it is claimed he has been 
paid an enormous sum of money and of which so 
little is really known, Now a rumor is spreading 
that Szozepanik’s teleotrosoope is to have a formida- 
ble rival at this Exposition in an instrument in- 
vented by a Frenchman by the name of Dussaud. 
This pew marvel, whioh, according to its inventor, 
embodies all the advantages of Szezepanik's appa- 
ratus, may furthermore be attached to an ordinary 
telephone circuit, and thus is said to enable one 
to hear as well as see. As in the case of the 
Polish soboal teacher’s teleotroscope, no one appears 
to know exactly how the Dussaud apparatus works 
or upon what principle i$ is based. It is desoribed 
in a recent edition of the New York Herald as 
follows : 

The instrament consists of a camera, at the op- 
posite end to the lens being a revolving soreen 
wo.ked by clookwork and pierced with small open- 
ings arranged in spiral form. Behind this is a sys- 
tem of selenium layers connected with a battery 
whose current traverses them, and also the primary 
circuit of she induotion ooil. By means of this ma- 
chine an observer at the receiving station sees on the 
soreen the exaot image produced in the camera of 
the transmitter.’’ 

The above explanation is altogether too vague to 
give one any idea of how the alleged apparatus 
works. It wonld appear however to be designed on 
very mach the same principles that have been tried 
over and over again without success by inventors 
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both in this country and abroad. It might therefore 
be well to warn those who visit the great Paris Ex- 
position not to expeot too much from either Szoze- 
panik’s or Dussaud’s instruments. It will be a case 
of ‘‘ seeing is believing.” 
- NK 

Among the measures that 
will come ap for consid- 
eration at the next ses- 
sion of Congress is one 
that is of great importance 
to exporters in general and to exporters of electrical 
machinery in particular. The measure in question 
is the proposition to incorporate an International 
American Bank for the purpose of promoting export 
trade. A bill with this object in view was intro- 
duced at the last session of Congress and passed the 
Senate, but failed to pass the House, being crowded 
out by several other important measures. It has 
however been made a special order for the next ses- 
sion, when it will be brought up and undoubtedly 
speedily enacted into a law. 

The bill is in accordance with the recommenda- 
tion of the Pan-American Congress, and is designed 
to furnish such banking and exchange facilities as 
will promote trade between the United States and 
the countries of Central and South America. The 
bill provides that the bank shall have a capital 
stock of $5,000,000 with the privilege of inoreasing 
it to $25,000,000. The institution, in accordance 
with the terms of the bill, shall be under the super- 
vision of the Comptroller of the Currency, and in the 
obarter of corporation which the bill grants certain 
privileges are accorded the incorporators in view of 
the advantages which are expected to accrue to those 
interested in trade with the oountries referred to 
above. 

The people of the United States in common with 
those of the Central and South American republics 
naturally feel the importance of increasing commer- 
cial intercourse between the different portions of the 
American Continent, and believe the development of 
such interoourse bar heretofore been retarded by lack 
of adequate facilities for exchauge between the sev- 
eral countries, and their hope for a revival in trade 
is based upon the establishment of improved bank- 
ing facilities which will emancipate these growing 
countries from th eir long servitude to the bankers of 
London and Continental Europe. No one has ex- 
pressed the situation more aptly or forcibly than 
Mr. Theodore C. Search, president of the National 
Association of Manufacturers, after a tour through 
South America, when he said : 

** Ag in our ocean commerce, 80 also in our finan- 
cial relations with other countries we are dependent 
largely upon the services rendered by foreign inter- 
ests. Particularly in our dealings with the nations 
to the south of us we are in urgent need of direct 
international banking facilities. We do $150,000,000 
worth of business with South America in a year, and 
yet all our balances have to be settled through Eng- 
lish or European banking houses, In the great trade 
centers of South America the English, the Germans, 
the French and the Italians have their banks, but I 
¢hink Iam right in saying that there is not an 
American bank in all South America. Manifestly 
this is a serious hindrance to our trade.“ 

It is unquestionably true that the financial part 
of all our business with South Amerioa is carried on 
through Europe. Foreign vessels carry the goods, 
Europe receives the commissions and freights, and 
furthermore sella most uf the goods consumed in 
South American countries, while the United States 
is the largest purchaser, This condition of things is 
undoubtedly due to five facts: First, we have no 
banks in South America; Europe bas them every- 
where. Seoond, we run few steamsbips to South 
America; Europe runs them to all its ports. Third, 
we have no United States stores in South America; 
Europe has her stores in all parts of that continent. 
Fourth, we sell forcash; Europe gives oredit. Fifth, 
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Europe makes goods and packs them to suit the 
South American trade; we do not. 

Without underestimating the importance of the 
other facts named, it is quite obvious that the drst 
one is at this time pressing with great urgenoy upon 
the attention of American manufacturers in conneo- 
tion with the desire to increase our commerce with 
our southern neighbors. 


Under the Searchlight. 


Notes and Comments on Various Topics. 


IT is stated that the quarter of a million dollars 
spent by the Montana Power Company in the con- 
struction of the Big Hole dam bas been lost to the 
promoters of the enterprise, as the whole structure, 
damaged by a flood, will have to be rebuilt from the 
foundation up. We believe this is one of our old 
friend Byllesby’s enterprises, and if we mistake not, 
at the time of its conception we remarked that Big 
Hole was a very suitable name for a project in which 
Byllesby was a leading spirit, as the investors in it 
would discover. This is another of our predictions 
that bave been fulfilled to the letter, and still we lay 
no claim te the gift of prophecy. 


& XKR 9* 
A Novel Bee Hive. 


A lineman belonging to the telephone company of 
Flushing recently climbed one of the 60-foot poles 
belonging to the company with a view to adjusting 
some of the wires in the box at the top of the pole. 
To his surprise he found that a swarm of honey bees 
had made the box their home. By the aid of a torch 
made up of rags he managed to finally smoke them 
out, when he was rewarded by finding several pounds 
of excellent honey. 

K K 


REFERRING to the recent reduction in capital 
_ Stock of the General Electric Company, the Boston 
News Bureau of August 24 says: 


There have been deposited with the American Loan & 
Trust Company to date 9,200 shares of the preferred 
stock of the General Electric Company in opposition tothe 
directors’ capital reduction plan. 

The indications are that there will be no compromise of 
differences existing between the directors and the prefer- 
red stockholders’ committee, and that the matter must 
await the court’s disposition. 

The next step in the proceedings will be the filing of the 
answer to the bill brought by counsel for the committee, 
after which the court will seta date fora hearing—proba- 
bly in November. 

At the adjourned meeting of the General Electric Com- 
pany, itis understood that of the 15,000 shares of prefer- 
red voting in favor of the proposed capital reduction, ap- 
proximately 10,000 shares were represented by the Ames 


estate. 
& & * 


THE longest span of telegraph wire in the world 
is eaid to be in India across the river Kistna. It is 
over 6,000 feet in length. 


x NK * 


Tu E Engineer and Iron Trades Advertiser of Glas- 
gow gives the following useful hints as to the band- 


ling of electrical machinery and conductors : 

Never touch an electric wire that has fallen down across 
your way while standing on the ground, as your body will 
become a conductor for the electric fluid to the earth un- 
less you bave rubber boots on. Linemen are sometimes 
seen pulling wires about, but they have insulating boots 
on their feet or rubber gloves on their hands. Some 
people, supposing these coverings to be only used for the 
protection against wet weather, have foolishly grasped 
wiresand received severe shocks in consequence. Elec- 
tric wires should be handled one atatime. If it is neces- 
sary to take hold of two wires at the same time, don't do it. 
In handling or drawing any wire lying over any of the 
ordinary street wires, especially such as convey currents 
for electric lighting, use a dry hand line for the purpose or 
grasp the wire with insulated pincers. An ordinary wire 
clothes line may become the conductor of a deadly cur- 
rent. In a dynamo room touch not, taste not, handle not. 
The most inoffensive looking dish-pan may strike you like 
a mailed hand. Nothing is safe to you here unless you 
know everything. Let working men remember that when 
a company has strung wires on the crossbars of poles so 


closely together that a man cannot move easily between 
them, it is better for him to come down and resign. What 
profiteth a man if he has a situation if his wife bea widow ? 
Never close a circuit without giving notice to all con- 
cerned. A telegraph notice received in the back of the 
neck generally arrives too late to do any good. On no 
condition let two wires touch your body at the same time. 
Don't think that any wire is not dangerous. There iss 
difference between a gun with acap on itand one without 
that can be detected with the naked eye, but a loaded wire 
—who knoweth it? Trimmers employed to attend to lights 
in public«rowded thoroughfares should be sure that the 
current is turned off before they touch the lamp, as the 
stepladders are often very high and the public object to 
being hit on the head by agyrating galvanized lamp trim- 
mer. 


x  * 

IT is refreshing even to write of snow just now, 80 
it is interesting to note that in Switzerland even 
after an ordinary snowfall, or during frost, the snow 
or ice deposited on the telephone wire equals fifteen 
times the size of the wire. At Zurich it reached as 
much as thirty times that of the wire, and the weight 
on a span of 100 meters would thus have a snow 
weight of 132 pounds. A post supporting 250 wires 
would therefore require to support a weight of 15 
tons. 

x NK * 

AN East port man, it is stated, contemplates pur- 
chasing the plant of the Electrolytic Marine Saits 
Company at North Lubec and turning it into a sar- 
dine factory. Noone will enjoy the humor of this 
evolution of his gadgeon factory more heartily than 
Jernegan himself. 


A LESSON IN WATERED STOCK. 


(From the Buffalo Enquirer ) 


A paragraph in the news columns says the General 
Electric Company bas scaled down its stook 40 per 
cent., which means that every person who formerly 
held one hundred shares now has sixty. 

About eight years ayo the Thomson- Houston Com- 
pany and the Edison Company consolidated and 
capitalized at fifty millions. It was given out widely 
that stock in the new trust would pay 6 or 7 per 
cent., inasmuch as the two companies controlled 
practically the entire electrical business of America. 
If you looked into the matter you found out that the 
money actually represented by the combined plante 
was less than ten millions. There were over forty 
millions of water in the stock. Bat you were shown 
that the business of the two companies practically 
warranted it, as they had been earning over 10 per 
cent. and of course would earn more after the con- 
solidation. 

So the lambs came in and bought and the kind- 
hearted managers of the consolidation generously 
sold. Widows bought for investment. Foolish 
trustees put their trust funds in it. Speculators 
went into it expecting it to rise. They were all let 
in on the ground floor soon after the consolidation 
when the stock sold in the neighborhood of one bun- 
dred. 

Bat, of course, even a great combination like the 
General Electric Company was no more able to sus- 
pend the laws of trade than you are to stop Niagara 
Falls. It is fixed unalterably that a business with 
good management can earn a normal dividend upon 
the money invested in it, no more—that is, for any 
considerable time. This must be so, because when 
you see one man enjoying a good thing you go in for 
it, too. Then somebody else does likewise, and 
directly the first man’s capital can only make a nor- 
mal earning, because he has to sell at the same prices 
you sell at. 

When the General Electric Company came face to 
face with competition it could not earn a cent on the 
many millions of water which it was carrying, and 
the stock tumbled down to about thirty. It has 
been there ever since, and it is going to stay there, as 
is admitted by the action of the directors in scaling 
down the capitalization 40 per cent. 

Nearly twenty millions of water have been wiped 
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out, and the people who paid $100 a share for it now 
have stock purporting to be worth sixty dollars 
which is really worth about thirty. 

The question is, where did that thirty millions of 
bard cash go? The kind-hearted manipulators alone 
can answer. The lambs, the widows and the foolish 
speculators who were let in on the ground floor are 
still there, tleeoed of two-thirds of their substance. 
This happened because they did not understand that 
you cannot make the water in a manufacturing stock 
worth par by buying it at that price. 

What bappened to General Electric and Cordage 
is likely to happen to Glucose and is not unlikely to 
overtake Buffalo City Gas, Financial water, like 
that in Lake Erie, seeks its level, and that level is 
zero. 


MEETING OF THE AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE. 


In Boston on the afternoon of August 22 the nine 
different sections of the American Association for 
the Advancement of Science met, and were addressed 
by their respective vice-presidents. 

The papers read were upon subjects connected with 
the work of each particular section, and in almost 
every case were of special merit. In the seotion of 
Chemistry the Vice-President, Dr. Smith, professor 
in the University of Pennsylvania, presented a 
paper on The Electrio Current in Organio Chemis- 
try. In this paper Prof. Smith traced the origin 
and growth of the use of the eleotric current in this 
branch of chemistry, paying special attention to 
some of its industrial features. 

Another paper of interest to eleotricians was pre- 
sented by Prof. Morley of Cleveland. The paper 
dealt with the question whether a magnet affecta the 
velocity of light which passes through the field of its 
attraction. With the apparatus used it was shown 
that the passage of the current had no straining 
effect upon the optical portion of the instrument. 
Coils were used through which the current could be 
sent at will, and it was demonstrated that the 
change in intensity of the current bad no apprecia- 
ble effect either to retard or accelerate the wave 
length of light. 

On Tuesday, August 23, the programme for the 
day was rather a heavy one, comprising meetings of 
the sections in the morning, several exoursions to 
points about the city and receptions by the olubs in 
the evening. 

The council met as usual at 9 o'clock, and after an 
hour’s interval came the meetings of the various 
sections. At some only three or four papers were 
read, but at others the number ran up to thirty or 
more. 

Three auxiliary associations had meetings on 
Tuesday, the American Chemical Society, the Geo- 
logical Society, and the American Forestry Associa- 
tion. 

Probably the most important announcement of the 
day was made by Mr. Charles F. Brush of Cleveland, 
who described at length a discovery made by him of 
a new gas, a constituent of the atmosphere, which 
he has provisionally termed '* Etherion.“ 

In the afternoon the exoursion most largely at- 
tended was that about Boston Harbor. About five 
hundred persons were on the boat. 

In the evening Mayor Quincy gave a oomplimen- 
tary dinner to the officers and guests of the Associa- 
tion. Several toasts were responded to by prominent 
men and the occasion was thoroughly enjoyed by all. 
Among the foreign guests present at the banquet 
were Prof. Charney, delegate of the French Govern- 
ment; Prof. Conrad Cooke and Prof. Benj. Howard 
of London; Prof. Galbraith and Prof. Blue of To- 
ronto, and Mr. Paul du Chaillu, the African explorer. 

Notwithstandiog the oppressive heat on Thursday, 
the scientists began to gather at the Rogers Building 
very early, all having evidently enjoyed themselves 
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on the excursion to Salem on Wednesday. The 
council of the Association after a long session elected 
Prof. Edward Orton, State Geologist of Ohio, Presi- 
dent for the coming year. Columbus, O., was de- 
cided upon as the meeting place of the Association 
for the next Annual Convention. 

As many as one hundred papers were presented at 
the various sectional meetings on Thursday, many 
of whioh were of great importance. 

Prof. Guthrie read a paper before the section on 
Physics on a Redetermination of the Ampere“ 
which especially attracted a great deal of attention. 

Several of the sections had their final meetings on 
Thureday, finishing the work allotted them. 

In the afternoon Governor and Mrs. Wolcott rave 
a reception to the scientists and extended to them 
the privilege of inspeoting the grounds of the pala- 
tial residence of the Governor at Milton Hill. 

With Friday the work of the Association began to 
draw to a close. The members went to Harvard 
University by special invitation of the President 
and Fellows of the college and were royally eater- 
tained. 

Only two sections held any meetings on Friday, 
the principal one being tbat of the physicists. The 
papers were mostly very technical, the most im- 
portant one being ''A Calorimetrio Determination 
of the Energy Dissipated in Condensers,’’ by Prof. 
A. N. Smith, of Wesleyan. 

On Saturday most all the sections had oom- 
pleted their work, the last general session of the 
Convention being held at 10:30 Aa. M. Many 
Boientists whose names are familiar the world over 
were upon the platform. 

Reports showed that 903 delegates had registered 
as members of the Convention, 158 being from New 
York. Canada, England, France, Germany, Brazil, 
Mexico, Japan and Australia were eaoh represented 
by one or more delegates, there being in all 443 
papers read. Resolutions were passed tendering the 
thanks of the Association to Governor Wolcott, to 
Mayor Quinoy, to the people of Boston and to all 
who had taken any part in contributing to the 
pleasure and comfort of the delegates, 


Annual Convention of the Street Railway Associa- 
tion of New York. 


The Sixteenth Annual Convention of the Street 
Railway Association of New York will be held at the 
Manhattan Beach Hotel, Coney Island, on September 
13 and 14. It is expected that the attendance will 
be quite large, nearly 300, and the programme 
arranged will undoubtedly be satisfactory from a 
social as well as a business standpoint. The locality 
is one of the most delightful that could have been 
selected, and the names of the committee of ar- 
rangements are a guarantee that full consideration 
will be given to every detail calculated to gratify 
either the social or the business inclinations of our 
enterprising street car men. This committee is com- 
posed of President C. L. Rossiter of the Brooklyn 
Heights Railroad, President Albert L. Johnson of 
the Nassau Eleotrio Railway, and President J. L. 
Heins of the Coney Island & Brooklyn Railroad 
Company. 

The papers to be presented will be on practical 
subjects connected with the operation and manage- 
ment of street railwaysand with other things of spe- 
cial interest to street railway owners and officials. 
As a portion of the social programme of the Conven- 
tion, the committee has arranged for a formal dinner 
to take place in the Manhattan Hotel on the even- 
ing of September 13. All the members will be 
present on this oocasion and there will be the usual 
toast-making and speeches. 

The president of the New York Street Railway 
Association is G. Tracy Rogers, president of the 
Binghamton Railroad Company, and Henry A. Rob- 
inson, attorney for the Metropolitan Street Railway 

Company of New York, is seoretary and treasurer. 
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AMERICAN STREET RAILWAY ASSOCIATION 
CONVENTION. 


Programme. 

The following is the official programme of the 
Seventeenth Annual Meeting of the American Street 
Railway Association, to be held in Boston from Sep- 
tember 6 to 9 inolusive : 

TUESDAY, SEPT. 6. 

10 A. M. Meeting called to order by Albion E. 
Lang, President. 

Calling of the roll. 

Address of the President. 

Report of the Exeoutive Committee. 

Report of the Secretary and Treasurer. 

Reading of paper on ‘‘ Comparative Earnings and 
Economy of Operation Between Single and Double 
Truck Cars for City Use," by Richard McCalloob, 
Electrical Engineer Cass Avenue and Citizens’ Street 
Railway Companies, St. Louis, Mo. 

Reading of paper on '' Municipal Ownership of 
Street Railways.“ 

Afternoon.—Trip to Concord and Lexington. 

Evening.—Reception at hall. 

WEDNESDAY, SEPT. 7, 

Convene at 9:30 A.M. 

Reading of paper on Maintenance and Equip- 
ment of Electric Cars for Street Railways,’’ by M. 
S. Hopkins, EKlectriciau Columbus Street Railway 
Company, Columbas, O. 

Reading of paper on '' Carrying of United States 
Mail Matter on Street Railways," by W. S. Dim- 
mook, General Superintendent Omaha & Council 
Bluffs Railway and Bridge Company, Counoil 
Bluffs, Ia. 

Appointment of Committee on Nomination of 
Officers and selection of next place of meeting. 

Morning.—Ladies to be taken to points of local 
and historio interest. 

Afternoon.—Exoursion down the harbor. 

Clambake at Nantasket Beanb. 

THURS DAY, SEPT. 8. 

Convene at 9:30 A.M. 

Reading of paper on To What Extent Should 
Street Railway Companies Engage in the Amusement 
Business," by Walton H. Holmes, General Manager 
Metropolitan Street Railway Company, Kansas 
City, Mo. 

Reading of paper on ‘‘ Inspection and Testing of 
Motors and (‘ar Equipments by Street Railway Com- 
panies,” by Frederick D. Perkins, Electrical Engi- 
neer Toledo Traction Company, Toledo, Ohio. 

Election of officers. 

Morning. — Drive through the Park for the ladies. 

Afternoon.—Trip to Plymouth. 

Annual dinner, Hotel Brunswiok, 7 P.M. 

FRIDAY, SEPT. 9. 

Convene at 9:50 A. M. 

Reading of paper on Cost of Electric Power for 
Street Railways at Switchboard, both Steam and 
Water, by R. W. Conant, Eleotrical Engineer Bos- 
ton Elevated Railroad Company, Boston, Mass. 

Report of Committee on Standing Rules for Gov- 
ernment of Conductors and Motormen. 


Unfinished business. Installation of officers. Ad- 
journment. 

Morning.—Shopping trip for the ladies, visiting 
principal stores. 

Afternoon.— Trolley excursion to Norumbega Park. 


Shocking Accident in the Alps. 


As we go to press a cable from London announces 
the accidental death in Switzerland of John ]fopkin- 
son, the celebrated English electrical engineer,” 
and that of his son and two daughters. From the 
meager information at hand, we learn that the party 
Started out on August 27 from Arolla, in tbe Canton 
of Valais, to ascend the Dent Vesivi withouta guide. 
Aa they did not return at night a searching party was 
organized, with the result that all four bodies were 
found at the foot of a precipice over whioh they had 
failen. 
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LONDON NOTES. 


[From our London Correspondent. | 
Electric Tramway Systems. 


That it is anything but an easy thing to secure per- 
mis-ion to use electricity on numerous English tram- 
ways isclearly proved by two recent instances. The 
Bristol Tramways & Carriage Company and the 
London United Tramways Compauy have for severa! 
yeara been having a hard fight, and now they are 
both to be congratulated upon having won that for 
which they fought, but only after protracted nego- 
tiation and expensive procedure. As regards Bristol 
the facts are: In 1895 the company equipped part 
of its system of horse trams with the overhead trolley, 
and after a few months it was found that the econ- 
omy and success were so great that there should be 
no delay in equipping the entire Dristol service in 
a similar way, and also it was arranged for various 
extensions. The company applied for powers, but 
the municipal authority bad its eyes open to busi- 
ness and after considerable discussion arranged that 
the company should not be allowed to carry out its 
wishes unless it agreed to take the necessary electric 
power for the purpose from the municipal eleotric 
lighting works. For obvious reasons the compauy 
refused to fall in with these suggestions. It stuck to 
its guns with great determination, and has at last 
succeeded in getting Parliamentary powers for the 
purposes mentioned. The officials are at the present 
moment drawing up tbeir plans for the reconstruc- 
tion of track and the erection and equipment of a 
central power station which will be situated at 
Counterslip. New capital for these purposes will 
be raised to the amount of $1,250,000. 

It will probably be remembered that in 1896 Eng- 
lish rope-driven plant was turned out of the Bristol 
Company's St. George's power station and American 
direot-coupled machinery was installed in its place. 
There would therefore seem some probability that 
American generators and apparatus will be required 
for the new power house. 

. entire Bristol service operated electrically before the 
end of the year 1899, so that some contracts may 
be given out before very may months have passed. 

The other company that has succeeded in securing 
powers to install the trolley system is the London 
United Tramways Company. The company will in 
all probability be engaged equipping twenty miles 
of tramway on the trolley method in some of the 
suburban districts of London. And judging from 
plants which have been put down by the moving 
spirits in this company for other lines in England 
during the past year or two, there is every indica- 
tion that American machinery and apparatus may be 
expected to predominate. 


CANADIAN NOTES. 


The town of Dundas, Ont., will give a franchise 
for fifteen years to an electric lighting company, of 
which Geo. H. Harper is managing director, the town 
to have 150 incandescent lamps and foar aro lights. 

The proposed electrio railway between the towns 
of Lanark and Perth, Ont., is being revived. The 
subscribed capital is now said to be sufficient to 
build the road, and the company undertakes to com- 
pleteit by the first of April next. 

The West Kootenay Power & Light Company is 
now delivering 1,000 horse-power in Rossland, B.C., 
trom its generators at Bonnington Falls, 30 miles 
away. 

A number of Montreal gentlemen have purchased 
a mountain at St. Bruno, in the Chambly district, 
about 10 miles from Montreal, and propose spend- 
ing a large aum in improvements. An electrio rail- 
way from Montreal to St. Bruno is included in the 
plan. 

Another very heavy transaction in eleotrio prop- 
erty is on foot in the province of Quebec. Following 
the absorption of the Quebec District Railway Com- 


It is boped to have the 
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pany by the Quebeo, Montmorency and Charlevoix 
Company, the latter is about to acquire the property 
of the Montmorency Power Company, which fur- 
nishes the city with eleotric light and the street rail- 
way cars with their motive power. It is understood 
that the purchase prise is $1,250,000. A meeting of 
the Quebeo, Montmorency and Charlevoix Electrio 
Railway Company will be held on the 13th of Sep- 
tember next to ratify the purchase. The share- 
holders of the power company will receive a hand- 
some premium on their stock, whioh will be 25 
per cent. of its value in oash, while they will also 
raise in the stock of the Quebec, Montmorenoy and 
Charlevoix Railway an amount equal to their stock 
in the Montmorency Power Company. 


Mr. Henry Symons, Q. C., has recently returned 
from England where he had estimates prepared for 
the construction of the proposed works of the Wel- 
land Power & Supply Canal Company. This project 
involves the construction of a canal from the Wel- 
land river to the brow of the mountain at Thorold, 
Ont., a distanoe of 8 miles; the oonstruotion at 
Thorold of a power house, and from Thorold to Lake 
Ontario a raceway by which to carry water ipto the 
lake. In addition to these different works estimates 
were obtained for the construction of a transmission 
line from Thorold to Toronto by way of Burlington 
Beaob. The estimates obtained by Mr. Symons 
were prepared by Dr. Hopkins, F. R. S., one of the 
leading electricians of Great Britain; Sir Douglas 
Fox, Edmund Wragge, late of Toronto, and W. C. 
Unwin. The estimate for the machinery to gener- 
ate 100,000 horse-power is £125,000; for trausmis- 
tion line to Toronto at a voltage of 10,000 and deliv- 
ery of 50,000 horse-power, £801,600; for excavation 
and other work connected with the undertaking, 
£1,525,062. The total estimate therefore amounts 
to £2,452,162, or roughly speaking, 512, 000, 000. If 
the amount to be delivered in Toronto is reduced to 
20,000 horse-power the project would cost $1,000, 000 
less. S. Pearson & Son, contractors, state that if 
the contract could be secured from the cities of To- 
ronto and Hamilton for a considerable quantity of 
power fora definite term there would be little difti- 
culty in raising money for the project by bonds and 
shares in Great Britain. 


MINE 8IGNALS.* 


In a paper read by Mr. Clements before the South 
African Society of Eleotrical Engineers, atteution is 
drawn to the various systems of signaling. The old- 
fashioned system is, of course, the hand-pulled rope 
and bell, or flapper, as used so much to-day in Eog- 
lish coal mines, the difficulty of which is that in very 
deep mines there is apt to be an uncertainty in its 
indications, and the engine man cannot always tell 
if each pull of the rope bas produced asound. In 
America a pneumatic system is used, consisting of a 
line of pipe and an air cylinder about 6 inches in 
diameter by 9 inches long, with a piston movable by 
a lever which is employed to give a sudden push of 
air down the pipe line to blow a whistle all over the 
system. The pipe used is recommended to be at 
least 25 inohes, and even more for long distances. 
The pipe should be smooth inside, as it can then be 
talked through, which is not possible with rough 
pipe, although signaling cau be effected through 
rough pipe. Though by no means perfect, electrical 
signaling seems to be, on the whole, the best. 

If there are, say, balanced skips for which to ar- 
range signals, there are three wires run down the 
shaft, two being connected to the poles of a battery, 
and the third, or middle wire, being used to connect 
all bells in series and ring them simultaneously 
when a circuit is made through any push on the sys- 
tem. All bells are, of course, to be placed between 
the middle wire and the same pole wire, and the 
pushes between the middle and other pole wire. A 


* From the Electrical Review, London. 


(Vor. XV., No. 8. 


separate signal should be arranged from the pit 
mouth to the engine room, and vice verea, for the 
driver could not otherwise tell whence the signal 
comes, whether from the top or the lower set of skipe. 

A bell at the pit mouth keeps the banksman in- 
formed as to what the skips below are doing. Com- 
munication with the signals below must only be 
possible via the engine driver’s apparatus. The 
chief disadvantage of the system is, that the driver 
has no means of knowing the places of the skips ex- 
cept by the correctness of the signal given, but the 
author has never known of an accident, as the bells 
ring simultaneously through the mine when rung 
from any one place, and those at any level know 
thereby where the skip is and what it is doing. 

In a second system a separate wire is run to each 
level, the two battery wires being run to each level 
also, and when a signal is sounded it rings only the 
bell at the one place and a bell or indicator at the 
mouth and in the engine room. This system sim- 
plifies the code of signals; the driver knows what he 
is doing, but the cost and complexity are increased, 
The first system is that which the author advises. 
The wires may be run in either iron pipes or wooden 
conduits of deal two-eighths in thickness, run along 
the roof timbers in an inoline, and coated in and out 
with coal tar, the wires, No. 18 5. W. G., and lead 
covered, being held in position by wooden cleats, 
and all bella and pushes being placed in wooden 
boxes, This system worked well for eight months, 
after which the settling of the shaft so stretched tbe 
wires that they broke, thougb no further trouble has 
since arisen, Though exposed to much acid water, 
the lead-covered wires had not been affected. 

When conveyed in iron pipes trouble has been 
found from internally condensed moisture, and 
from grounding of the wires in the pipes. 

The Robinson Deep and the Simmer and Jack dis- 
carded a pipe system, and installed a bare oopper 
wire system on double petticoat insulators of porce- 
lain. But Jittle trouble has been experienced. The 
wires should be at least 7/18S. W. G., and they 
should be shackled off at distances of eaoh 100 feet, 
and a bight made in the wire to run off moisture, 

Jelow a bight in the shaft the wire oontinues, 
not directly underneath the length above, but to 
one side. Armored cablesshould be pure rubber, in- 
sulated with a lead covering to the conductor and 
a steel wire sheathing. Sucha cable can be bent 
round corners without injury to any part. In ver- 
tical shafts it may be bung well up in a corner of the 
ladderway, and in inclines in an upper corner of the 
skipway. The author considers that armored cable 
is the best for signaling purposes. Heconsiders tbat 
one quadruplex cable is fully as good as a pair of 
duplex cables, i. e., one for the pole wires, and one 
for the two middle wires. Steel-sheathed cable may 
carry its own weight in vertical lengths of 300 to 400 
feet, the conneotions between the lengths being in 
watertight boxes. 

At pump stations or landing stages, oable should 
be boxed in for 10 or 12 feet above landings, and no 
inclines cable ought to be removed from the risk of 
having hung on it lamps, tools, eto., and general 
precautions taken against injury. 

There is no satisfactory signal bell known to the 
author. Pushers, in general do not give satisfaction. 
The galvanometer key is better. Pulls, likewise, 
are apt to be unsatisfactory, as they depend on 
springs, which are apt to fail by rust. For batteries 
the secondary cell is preferable for cleanliness and 
compactness. The Leclanch¢ primary 18 satisfactory 
if properly attended. Whatever form be employed, 
there should always be an auxiliary. The EMF. 
should range from 6 to 16 volts. 

Bells and pulls must be inspected weekly at least, 
and all contacts kept bright. 


Help to fight the Electrical Trust by subscribing 
for ELECTRICITY. 
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NOTES ON THE ELECTRO-CHEMICAL 
TREATMENT OF ORES CONTAINING 
THE PRECIOUS METALS.* 


BY MAJ.-GEN. C. E. WEBBER. 


( Concluded from page 108. ) 


In the latter half of 1894 J. H. Hayoraft of Ade- 
laide, in West Australia (whose invention jointly 
with Breakell has been already mentioned), described 
an improved process for the treatment of auriferous 
and argentiferous ores. He expressly disolaims 
Originality for the apparatus, and for any separate 
part of his process, or for any two or more parts to- 
gether, but considers that his invention consists in 
the entire and particular combination planned by 
him. 

In this process we again find the following condi- 
tions: One ciroular vessel for the whole prooess of 
treatment, baving a revolving stirrer with projecting 
arms connected with the positive pole of a dynamo. 
The oharge under treatment is a mixture of pulver- 
ized ore and water, and the precipitation is obtained 
by the use of a solvent in conjunotion with the eleo- 
trio current, the precious metal being absorbed (and 
afterwards recovered ) by amalgamation in mercury. 
Bat, in addition, the process presents the following 
features : 

First, the vessel is heated by a furnace or by a 
steam chamber underneath, and being therefore of 
metal, the whole of it forms the cathode. 

The stirrer, which is the anode, can doubtless be 
insulated from the vessel without much difficulty, 
and its arms are olad with carbon electrodes at their 
extremities, whioh in revolving are separated from 
the cathode by a space of about a quarter of an inch. 

To the charge of ore is added about 5 per cent. of 
its weight of mercury, with about 1 per cent. of 
chloride of sodium or any other salt capable of yield- 
ing chlorine by electrolysis; but these proportions 
the inventor varies acoording to the olass of ore under 
treatment. 

Very little practical experience in working an ap- 
paratus of the description given by Hayoraft might 
be expeoted to fail in three out of many difficulties 
thas the construction presents, namely: (1) in keeping 
the density of the solution uniform throughout; (2) 
in bringing it under the influence of the ourrent 
within the one-fourth inoh space between the anodes 
which lie nearest to the cathode, where the path of 
the greater part of the ourrent would lie; and (3) the 
difücult£y of maintaining surface parallelism between 
the electrodes. 

Ia September, 1894, P. Danokwardt patented in 
the United States an improved apparatus for and 
process of extracting gold and silver from ores. 

Ia this we find again the treatment of finely pul- 
verized ore in a solution containing potassium oyanide 
—in this case about 10 lbs. of oyanide to the ton of 
ore—and agitation. Besides, the inventor adds to 
the solution 2 to 3 lbs. of ammonium, ‘or another 
alkali," sulphide, the objeot of whioh is said to be 
to reduce the consumption of cyanide toa minimum, 
as a means of preventing the formation of soluble 
combinations between any of the raw metal combi- 
nations and part of the oyanide of potassium." 

The agitation is effected by the rotation of a oylin- 
drical drum A on ite axis, and two ways of doing 
this are desoribed. In one oase (Fig. 7) the rotating 
drum is external to the inner one, and the conditions 
are the other way in the second example (Fig. 8). 
In each case the oylinder in motion, B, constitutes 
the anode, the stationary vessel the cathode. Inthe 
first case the outer revolving drum oarries internally 
blades, k, k, by which the solution is stirred and 
guided on to the amalgamated surface of the inner 
fixed oylinder B, which is made of copper. 

The second example (Fig. 8) of effecting agitation in 
this way is an auxiliary one, and only resorted to in 


* Paper read before the Institution of Electrical Engi- 
ners, London. 
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case the extraction by means of the first form of ap- 
paratus is imperfect, when the solution taken from 
the first having been filtered is passed through one 
or more of the agitating vessels; and in this latter 
oase the outer and stationary tanks, A, A, besides 
being amalgamated on their inner side, contain a 
little meroury, M, M. 

In spite of the low tension of the current employed 
the difficulty of insulation between the oylinders at 
their axial bearings must be considerable. I can 
find no record of this combination having ever been 
used on a practical scale, and I do not think that the 
description given is such as to enable an apparatus 


Fic. 7. 


to be constiucted that would produce practical re- 
sults on a working scale. The actual subjection to 
electrolysis of the mixture desoribed was, of course, 
not novel in 1894. 

Edward W. Clark filed an application in the 
United States in November, 1894, describing a pro- 
dess and apparatus, which he calls an ''eleotrio 
ohlorinator," for extracting ores by electrolysis. 

He passes an electrio current through a solution 
containing the crushed ore to he treated and chloride 
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of sodium. He uses an agitator of a particular form, 
and meroury as his cathode. 

The vessel in whioh the agitation takes place isa 
horizontally fixed cylinder, A, witb a shaft B, carry- 
ing spirally fixed stirring arms, C, whiob revolve 
inside on its axis, Tbe bearings are gas and water 
tight. 

The anode is a fixed carbon lying on the bottom 
of the oylinder. The meroury cathode lies at the 
bottom of small boxes, D, D, attached in pairs at 
intervals on each side of the oylinder. The commu- 
nioation between the oylinder and the boxes is by 
means of openings, E, E, at tbe lower sides of the 
former, which are covered with a canvas soreen or 
filter. The current has to pass between the electrodes 
through these screens, in company with the solution 
on its way for the chloride of gold to deposit the 
gold in the above-named boxes or amalgamating 
chambers. 

With the exception of that part of the combination 
whiob is effeoted by the special form of apparatus, 
and whioh is said to prevent the combination of the 
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liberated hydrogen, oxygen and chlorine, there is no 
reason for olaiming novelty for the invention. 

At the end of 1896 Dr. Keith, who read a paper 
on The Electrolysis of Gold," in Marob, 1895, 
before this Institution, took out a patent in Canada, 
in which be makes, amongst others, a olaim for a 
‘‘ process of extracting gold and silver from aurifer- 
ous and argentiferous materials, rooks or ores, whiob 
consista in submitting them to the solvent action of 
a solution of oyanide of potassium, containing a 
solution either of cyanide or bromide of mercury, or 
both, and then depositing the gold or the silver, or 
both, and the mercury from the solution so obtained, 
by means of electricity upon a cathode or an amal- 
gam.“ i 

I understand that this was reported on by Prof. 
Silvanus Thompeon, but the only encouragement I 
can find in the published part of bis report is, that 
the ‘‘ process hastens the solution of the gold, in 
comparison with the use of potassium oyanide only.’’* 

I now propose to go more carefully into the pro- 
cess I have described as that of Messrs. Pelatan- 
Clerioi, whioh I bave bad under my observation for 
more than two years. 

It olaims as ite object the treatment of ores oon- 
taining gold or silver, or both, so as to obtain the 
precious metal therefrom in a manner more complete, 
simple, satisfactory and witb greater economy of the 
agente, than hitherto. 

As an example, I shall refer to the simplest form. 
The improvements are : 

First, that the space (unlike some previous pro- 
posals) between the revolving anode and cathode is 
free from all obstructions, the disadvantages of whioh 
are that they tend to cause the ore under treatment 
to acoumulate upon the cathode and prevent perfect 
parallelism between the surface of the meroury 
cathode and the effeotive under surface of the anode 
—a condition the necessity for whioh is obvious. 

Second, that the sludge is constantly and gently 
swept by the current from over the cathode so as to 
have no tendenoy to settle on it, and also so that 
that portion of the sludge whiob is above tbe anode 
should not acquire such a continuons rotatory motion 
as to cause the heavier particles to be carried out- 
wards by the centrifugal action, and tbus to travel 
round in the same plane, instead of in their turn 
being subject to the combined action of tbe eleotrio 
ourrent and the chemical agents employed. 

This leads me to draw attention to the necessity 
that efficient agitation should, in the first place, 
maintain the sludge perfectly homogeneous througb- 
out its mass, and in the second place, should not be 
such as to disturb or break up the mercury cathode. 
In tbe example before us this is secured by regula- 
ting the speed at whioh tbe anode is driven, according 
to the size of the vat and tbe number and length of 
arms that are attached to the shaft, either for the 
support of the anode plates, or to act only as stirrers. 
For instanoe, subject to the density of the sludge, it 
is found that, if the speed of the agitator has to be 
lowered 30 per coent., the number of arms should be 
doubled. 

As the diameter of a vat is inoreased, in order to 
maintain homogeneity in the mixture the rate of 
motion at the periphery of the agitator would have 
to be inoreased, but to the detriment of the surface 
of the mercury cathode, namely, above a rate of 
about 8 to 10 feet a second. To avoid this thenum- 
ber of arms is increased. Provision is also made to 
meet special circumstances, to add arms wbioh vary 
in length, whioh may form part of the anode or not. 

The proportion of water to ore in the sludge is a 
condition that also affects this department of the 
treatment, and it is found that between equal weights 
and proportions the best results are obtained when 
the water weighs three-fifths of the ore. 


o Similar means to some of those I have mentioned for 
doing the same work have been patented by De Neufville, 
September, 1895; Becker, August, 1897; but, with the ex- 
ception of tbe combination of very minor details, these 
present no features of originality. 
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As regards the current, the potential should be 
capable of being governed between 5 and 14 volts, 
and tbis must be done by resistances fixed in the 
circuit of each vat or group of vats. For instance, 
when using vats of 9 feet interior diameter, each 
capable of treating 2) tons of ore in two shifts—total 
5 tons—in a day of 24 hours, should a plant to treat 
200 tons of ore a day be worked, 40 vats will be re- 
quired, and these would probably be governed in 
eight groups of five vats in a group. The quantity 
is regulated by the resistance in that part of the ex- 
ternal oirouit which lies between the eleotrodes. 
Provision is made for a minimum quantity of 1! 
amperes per square foot, being half the sum of the 
cathode and anode together in square feet; thue, if 
that area is equal to 52 square feet, the current 
should not be less, and not much more than 39 am- 
peres. 

The inventors claim the use of several other forms 
of apparatus to effect the same objects, the details of 
whioh are more or less original, aud are wholly orig- 
inal as forming parts of combinations; and they also 
desoribe conditions of variations of temperature dur- 
ing the progress of the treatment, as well as the 
addition of specific oxidizing agents and compounds 
aud organio acids—all of which are matters apper- 
taining to the discoveries they have made in experi- 
mentally treating samples on a working scale of ores 
from over 200 minea. 

In an investigation of the electro-chemistry of the 
process I shall confine myself to the simplest (or cir- 
oular) form of apparatus. 

But before doing so it is well to remind any 
mining engineers who may be present tbat the de- 
gree of fineness of the pulverization employed is ob- 
viously a varying factor in considering this part of 
my subject, both as regards the chemical and eleo- 
trical, and their combined effects, especially when 
dealing with refractory ores. 

The advocates of treatment by simple leacbiny 
with chemical solutions dislike fine crushing, say, 
finer than will pass a mesh of 20 to 30 to the lineal 
inob, because it encourages the formation of ‘‘slimes”’ 
in the presence of which systems of treatment tbat 
aot by means of percolation become less effective. 

In those systems of treatment in which extreme 
fineness is not detrimental—ratber otherwise—orach- 
ing so that the powdered ore will pass a mesh of 80 
to 100 to the lineal inch is easily practicable, aud 
makers of milling machinery bave no hesitation in 
facing the problem. 

Even then the way in which the work is done de- 
pends on the nature of the ore and the means em- 
ployed. For instance, with some kinds of gangue, 
and of milling machinery, the particles in whioh 
the precious metal is intimately attached to a 
baser metal—say iron pyrites—instead of the result 
rendering them more pervious to chemicals, they 
may be found to be pressed out in solid, rounded 
and smooth atoms, and in the worst form for separa- 
tion and subsequent stages of the process. 

These conditions would govern the net results, 
subject to the cost of fine orusbing. 

To enable you to follow the course of what bappens 
in the treatment tank, the process will be divided 
into more than one stage, although tbe actual order 
in which they follow one another, and the time 
oocupied by each, may vary with the ore under treat- 
meut, and it is not always the case that it is worth 
while to separate them even for a short time, 

Daring the whole time of treatment, '' agitation ? 
as distinguished from peroolation or oiroula- 
fion," is going on. The stages may be with or 
without the accompaniment of an eleotrio current 
during portions of the time, but in any case the car- 
rent is used during more or less of the time. 

The liquid may contain sodium chloride (Na Cl) 
or potassium oyanide (KCN) alone, or botb; bat as 
the sodium chloride is directly and in the first in- 
stance used to ‘‘ reduce the resistance ’’ or increase 
the conductivity ’’ of the solution, there is no stage 


during which—except for the purpose of mixing—it 
is used alone, without being accompanied by the 
current. 

The expressions I have used namely, ‘‘reduction 
of resistance "? and '' inorease of conductivity ’’—are 
useful because they are easily understood ; bat, be it 
remembered, they are not correct as applied to the 
solvent, i. e., water. Indeed, these desoriptions of 
the effect of the mixture of sodium chloride in a 
solution, and then placing that solution between an 
anode and a cathode is scientifically inaccurate. 
What bappens to the sodium ohloride in solution in 
water is, that it ia disintegrated and re-formed, and 
thus i& becomes the intermediary by which, at the 
instant that ohlorine gas aud sodium are set free the 
current is enabled to communicate“ between the 
electrodes. 

Daring the time of eleotr.lysis, when the liquid 
contains only sodium chloride (Na C.), the primary 
decomposition will be sodium (Na) and ohlorine (Cl). 
In practice the quantity by weight of Na Cl may be 
between 0.2 and 1 per cent. of the weight of the ore 
in the sludge, bat this depends upon the nature cf 
the gaugue. In any case, the presence and addition 
as required of todium chloride is a regulator of the 
electrical resistance of the solution which at any 
given moment is situated between the cathode and 
the anode, and as the resistance in the conductors 
counts for very little, it praotioally affords means of 
governing the current in the external circuit of the 
electrical generator or dynamo. Of the several com- 
pounds which might be used for the same parpose, 
common salt is doubtless much the cheapest. 

Now to consider the action of these products of 
electrolysis. As the sodium is liberated, in contact 
with the merouiy cathode, a small proportion will 
no doubt be dissolved in the mercury as an amalyam. 
It the current ceases, this is converted into sodium 
hydrate (Na MHO), with liberation of hydrogen. 

But the greater part of the sodium liberated will 
react at once with the water in the solution, giving Na 
H O and H, the former to be used as desoribed fui- 
ther on. Most of the chlorine liberated will at first be 
dissolved in the solution, but, as the liberation will 
take place at the surface of the anode, a small quan- 
tity may be used up in attacking the metal of which 
the anode is made. 

While this is going on, the liqnid immediately in 
contact with the cathode will become rich in sodium 
hydrate (Na H O), and the agitation will cause it tu 
come in contact witb the ohlorine liberated at the 
anode, with some of it to re-form sodium chloride 
(Na Cl), and with another portion todium hy po- 
chlorite (Na Cl O) and water (II,). 

2NaHC-+ CI, = Na CI 4- Na CI O + H, O. 

At a higher temperature, ray 130? Fabr., the Na 
Cl O would become sodium oblorate, according to 
the following equation : 

3 Na CI O = NaCl O, + 3 Na Cl. 

This formation of hypoohloirite in solution will, 
subject to the adverse oonditions caused by 
agitation, be directly in proportion to the quan- 
tity of NaCl used to regulate the resistance, and 
with the relations of the areas of the anode and 
cathode respectively. 

But this formation of sodium bypooblorite will be 
limited by the extent to which the sodium hydrate 
above referred to, when 1€ is liberated at tbe cathode, 
rises to lay hold of the chlorine which is rich around 
the anode. Tbis we may regard as taking plaoe in 
spite of the agitation of the stirrers, which proba- 
bly tends to cause temporarily a rapid diffusion of 
the chlorine and sodium bydrate separately in the 
solution, although eventually they must come to- 
gether. 

Although, when not in excess, it isa useful oxi- 
dizer, this formation of sodium by pooblorite bas 
little advantage; and when potassium oyanide is 
added to the solation, it is, when in excess, even 
when alkaline, likely to oxidize some of it into 
potassium oyanate—a decided disadvantage, as it is 


a salt wbioh is easily decomposed, and much less 
useful. 

Let us now consider what may be effeoted by the 
chlorine liberated, but not engaged, as above de- 
scribed. Inthe first place, one might expeot the 
nascent chlorine tu attack some of the baser metallic 
ores present in a finely divided state. For instance, 
sulphides, gelenides, arsenides, eto., often attached to 
paı ticles of gold or silver, would be so attacked; the 
chlorine uniting with the metallic base iron (Fe) or 
copper (Cu), and the (S) sulphur (Se) selenium, or 
(A+) arsenio being oxidized by the oombined action 
of thechlorine and sodium hypochlorite above al- 
luded to, into sulphuric, selenic or arsenio acids, 

These changes would be marked by the formation 
of sodium sulphate, sodium seelenate, eto., and the 
consequent formation of free acids, including hydro- 
chloric acid. The reaction in this process may be 
represented in two stages, as follows : 

FeS + Cl, = FeCl, +8, 

or Fe S, + Cl, = Fe Cl, + S, (iron pyrite), and 
S+ Na Cl GT 4Cl+3H,0O= NaHSO, + 5HCI. 

This probably represents what actually is the 
cause of disintegration of someof the metallio com- 
p uuds which are present in refractory ores, as the 
chlorine attacks theee first in preference to the 
gold. At the same time, it is no doubt the case that, 
as the process continues, some of the gold is brought 
into solution by the chlorine diffused through it, as 
oblaride of gold (Au CI,), which is readily depos- 
ited by electrolysis on the mercury. 

We all kaow that the solution of gold by ohlorine 
is in common use, but I think that in the example 
giveu it is effected under novel oonditions, the 
oblorine being added electrolytically instead of me- 
chauically. 

During the first t wo or three hours of treatment 
by agitation with the eleotrio current, there is no 
doubt that the free gold which is not dissolved will 
be precipitated, the heavy particles at a very early 
stage of the process. 

In all such mixtures there is also more or leas of 
what is called float” gold, which in the processes 
using '' percolation,” and even ''oiroulation," is 
lost in the slimes.“ These particles, if they escape 
solution, will be so well mixed vp in, and diffused 
through, tbe solution by agitation, that they should 
all in their turn be brought into close neighborhood 
of the mercury surface of the cathode. 

The advantage of mechanically adding small 
quantities of sodium to mercury employed in gold 
extraotion to assist amalgamation has long been reo- 
oguized, but in this case the sodium so used is pro- 
vided electrolytically. There is little doubt that 
the heavier particles of gold and silver which reach 
the bottom by subsidence will, owing to the surface 
being strongly polarized both by the current and by 
the slight amount of sodium amalgam formed by 
the current, be more readily amalgamated, and tbe 
same conditions also will promote the seizure by the 
meroury of the minute particles of float gold and 
silver when they approach its surface. The reason 
for this is probably not merely that it is thereby 
" kept olean ’’—i.e., free from oxide in the well- 
known sense—but tbat the difference of electrical 
potential set up between the meroury and the liquid 
alters the surface tension at the liquid junotion, and 
helps the metallio particles to come in actual contact 
with the mercury. This is, I believe, a new way of 
defining what occurs when what is called ‘‘ preven- 
tion of flouring,’’ and the establishment of metallio 
coutact with the meroury, takes place. 

The presence of the exoess of an acid such as hy- 
drochlorio acid haa to be provided for by the addition 
eay, of lime, to make the solution neutral; but this 
will not get 1id of any excess of hypochlorite, pre- 
viously mentioned, if present. 

Lime, to remove free chlorine, will not be added 
until any metals in the solution, such as copper sul- 
phides or arsenides bave been formed into eleotro- 
lyzed salts through conversion into chlorides. These, 
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which cause waste of oyanide of potassium, would 
to a certain extent go into solution, and by eleotro- 
lytio action become deposited in the mercury and 
their values saved. 

It will be understood, therefore, that all this pre- 
liminary work not only amalgamates a large propor- 
tion of the free gold and silver, but also prepares for 
the more effective action of potassium oyanide, both 
as a solvent and as an auxiliary in producing the 
oondition of increased conductivity in the solution. 

Thus, everything that oblorine can do to help the 
disintegration of the metallio ores which are found 
ncoompanying gold facilitates the action of potassium 
cyanide when it is added. This preliminary disin- 
tegration would be helped, not hindred, by tempo- 
rary increased acidity of the liquid, when bodies 
like sulphides are oxidized atthe expenre of the 
chlorine; showing that the best time for neutralizing 
the solution is at the end of this preliminary stage, 
and just before the potassium cyanide is introduced. 

In all this preliminary stage it will be seen that 
the eventual economy of potassium cyanide (or other 
solvent) should be aimed at, because, although with 
‘t percolation’? processes the ‘‘leaching’’ can be 
effected with even half a pound of it, as much as 
two pounds of it to the ton of ore ander treatment 
may be here required. Obviously, the greater part 
of it is wasted, as in treating a low grade ore con- 
taining, say 15 grammes of gold and say 30 grammes 
of silver, 60 per cent. of the gold and 40 per cent. of 
the silver may be separated and amalgamated in the 
first two or three hours, and before the potassium 
oyanide is added. Clearly it does not require 2 lbs. 
to treat 6 grammes of gold and 18 grammes of silver, 
even ifall the values that remain in the sludge 
could be dissolved. 

The addition of potassium cyanide (KCN) to an 
ordinary agitating vat causes the rolution of some of 
the finely divided gold; and a further solution will 
ensue when, by the pasaage of an electric current, a 
decomposition yielding free cyanogen at the anode 
and caustio potash and hydrogen at the cathode will 
ensue. So far the reactions are common to all 
arrangements which combine agitation with electro- 
cyanide processes. They are, with dissolved oxygen 
alone available— 

4 KCN + Au, + H,O + O= 2 KAu (Op), + 2KHO; 
with nasceut cyanrgen— 
KCN + Au + CN = K Aa(CN),. 

The addition of potassium cyanide in excess in the 
Pelatan-Clerici process bas been doubtless due to the 
necessity of allowing for the oxidization of it by any 
exoess of hypochlorite previously mentioned. 

Na ClO + KCN = NaCl + KCNO. 

I$ is also desirable to bave some cyanide to spare, 
because the cyanogen (C, N,) formed at the avode 
and dissolved in the solution will readily unite with 
the minutest and lightest partioles of gold, to form 
with some of the said exoers of it the double cyanide 
of gold [Au K (CN), J. which is a salt that is easily 
soluble and readily eleotrolyzed. 

These conditions point to the advantage of getting 
rid of any excess of hypochlorite and of acidity hy 
neutralization before the cyanide (KCN) is added; 
also avoiding excessive oxidization of it, when if an 
insufficiency were to ensue and tests were neglected 
it is possible that Au CN might be formed and 
remain insoluble, and hence escape electrolysis and 
pass away in the tailings. 

There is an advantags also in the simul aneous 
electrolysis of both sodium chloride and potassium 
oyanide, though the duty of the former is principally 
to facilitate the conductivity of the electrolyte. 
Chlorine and cyanogen are both yielded at the anode 
and would probably lead to the production of cyano- 
gen chloride, which (in common with cyanogen 
bromide) would be in the presence of potarsium 
cyanide aa effeotive in attacking gold, if not more 80, 
as cyanogen itself. The difference between this and 

what is known as the Sulman-Teed process is, that 
in it oyanogen obloride (or bromide) is added me- 


obaaically to a solution containing potassium cyanide 
and gold or silver ore, whereas in this process the 
conditions to effeot a corresponding reaction are pro- 
duoed electrolytically. 

To Mr. E. F. Herroun of King’s College I owe 
every thanks for assisting me to prepare the above 
investigation of some of the features of the process. 


POWER NECESSARY TO KEEP TRAMWAY 
CARS IN MOTION.* 


This sabject is of course a very simple one, but it 
has been suggested to us that it might be a oonve- 
nience to readers to give in a compact form for pur- 
poses of reference the method by whioh the horse- 
power is arrived at. We shall take the two separate 
cases of a car on the level and a car climbing a grade. 
In each case the borse-power means the produot of 
the speed and the aotaal pull on the oar as with 
horse or cable traction, or its equivalent in rotating 
power applied to the axle as in the case of a steam or 
electric car. It is the actual useful power which 
must remain after all losses in generation, transmis- 
sion aud transformation are deducted. A rule for 
calculation can probably be better remembered and 
more easily appliel if, in addition to giving the 
rule in words, it can also be reduced toa simple 
formula which can be applied to the solution of 
every oase. The foundation of therule is the tractive 
effort ner ton needed to keep a car moving at uni- 
form speed on alevel straight track. Experiment 
shows that on the average tbis pull is equal to about 
30 lb. perton. If the rails are exceptionally clean, 
say when heavy rain is falling and the grooves are 
completely void of dirt, the pull may fall to con- 
siderably under 20 Ib. per ton, approximating to the 
10 Ib. or 12 lb. per ton necessary on a level steam 
railway. On the other band, with very dirty clogged 
rails the pull may have to be more than 30 lb. Te k- 
ing it at the average, the whole force resisting motion 
is 30 lb., multiplied by the weight of the oar aud 
passengers iu tons. The speed of tbe car in miles 
per hour must be worked out in feet per minute, aud 
manifestly the produot of the total pull in pounds 
multiplied by tbe number of feet traveled per 
minute will give the number of foot-pounds per 
minute expended. D vide this by 33,000 (the num- 
ber of foot pounds per minute equal to one mechan- 
ical horse-power), and we bave the horse-power ex- 
erted. Accordingly to focus the rule we may write : 


TxXWxs 
HP. = 


33,000 
where T represents tractive foroe per ton, W the 
weight of the car and passengers in tons, and S the 
speed in feet per minute. To apply the equation to 
a given case it is required to find the power neces- 
sary to drive an electric car, weighing with pas- 
sengers eight tons, along the level at a speed of 
eight miles an hour, the tractive resistance being 
30 Ibs. per ton. The speed in feet per minute is here : 


5,280 x 8 
—————— = 704. 
60 
We accordingly have : 
30 X 8 X 704 168,960 ft. pounds 
HP. = = = 
33,000 33.000 


5 hor-e-power fully. 

To caloulate the total power consumed when tle 
car is mounting a grade we obtain the power as be- 
fore for traveling on the level, then the power neces- 
eary todo the work against gravity, and add the 
two results together. When the steepness of the 
incline is given, we get the vertical rise of the oar 
per minute by dividing the number of feet traveled 
per minute by the number of feet in which a vertical 
rise of one foot ocours—aay 30 feet when the grade is 
1 in 30, 20 feet when it is 1 in 20, and so on. Then 
the weight of the car and passengers in pounds mul- 
tiplied by the number of feet of vertical rise per 


* From Railway World, London. 


minute gives the number of foot-pounds per minute 
against gravity. IfS ia the speed of the oar in feet 
per minute, F the distance in feet in whicli a verti- 
cal rise of 1 foot oocure, and W is the weight in 


pounds of the car and passengers, then 
S 
Work in ft. pounds done against gravity = T x W'. 


We oan now apply both elements to a case. If a 
oar weighing with passengers 8 tons is traveling np 
an incline of 1 in 16 at 6 miles an hour, the tractive 
resistance on the level being 30 lbs. per ton, what 
horee-power is being consumed? Firat, get the 
power for the level. The equation for this is: 


TxXWxS 
HP. — —— 
33 000 
30 X 8 X 528 126,720 
IP. — = — — 
33,000 3,000 


To rave an extra division we may here leave the 
126,720 foot-pounds as it stands. Now for the work 
done against gravity, represented by 

S 

— x W’. 

F 
This is equal tu 


528 
X B X 2,940 = 33 X 17,920 = 581, 300 ft.-Ibe. 


16 

It will he seen from the above that the vertical 
ri-e per minute is 33 feet, and the weight of the car 
is 17,920 lbs. We now add the work done on the 
level to that done against gravity and divide by 
33,000 : 

126,720 + 581,360 
—- = - = 21} HP. (nearly). 
33,000 33,000 

It seems really absurd to use something like an 
algebraic equation for such a simple matter when 
one is working out a case with arule before him, but 
is is put iu that way here as an aid to memory. 
Most people will agree that if an equation is few in 
its terms it sticks in the mind when the signification 
attached to each letter is known. 

The above results have no application to the ques- 
tion of the power necessary to start a car from a 
position of rest. The exact power can hardly be 
stated for any particular case, as it is variable, de- 
pending a great deal on the slightest of grades at th 
point covered by the wheels at the moment of starting, 
and on the presence even of small obstructions on 
the rails immediately in front of the point of contact 
of wheel and rail. It is not far wrong, in the case 
of a start on level, or approximately level, track to 
take the power necessary at three or four times that 
required for maintaining uniform speed. This great 
power however is ouly needed for a moment, and 
rapidly falls off as speed is gained. 

The rule for ascertaining the power used in climb- 

ng inolines applies (when calcalating the total 
power expended at the cars on a tramway) equally 
to all forms of haulage exoept cable traction. In the 
latter case all the cars on the Jine are attached to the 
cable, and the number descending a hill at any given 
time may be taken on the average to equal the num- 
ber ascending. II noe the gravity of the descending 
cara helps the ascending ones, and so saves power at 
the engine-house. It is not meant that the car going 
up needs less power than if another method of haul- 
age were adopted, but that part of the total power it 
absorbs is supplied by the gravity of the car coming 
down bill on the other line. The whole of a cable 
tramway over a billy route thus requires little or no 
more power at the engine-house than if the route 
were level. This is a unique Advantage of cahle 
traction for hilly routes. When horse, steam, eleo- 
tric or other power is used the gravitating power cf 
the cars down hill is diesipated in the brakes, while 
with the oahle system it is conveyed to the cable to 
help to pull the ascending cars up bill. Readers 
interested in this branch of the subject oan easily 
calculate for a given hilly route the enormous power 


708,080 


120 


(allowance being made for the mechanical efficiency 
of the system) whioh must be provided for each car 

when any form of traction other than cable is em- 
ployed. It is of course understood that the advan- 
tage from this point of view of cable haulage does 
not become fully apparent unless the service of cars 
is a frequent one. On nearly all cable lines, how- 
ever, the last condition is fulfilled. 


COMMERCIAL FORMS OF ELECTRICAL 
RESISTANCES USED FOR LIGHTING 
AND POWER PURPOSES.* 


BY L. B. ATKINSON. 


(Concluded from page 102.) 


It may be well now to desoribe and illust: ate 
forms of resistanoe embodying the arrangements al- 
ready set forth. 

Fig. 1 shows the old fashion wooden resistance 
box, with wireooils. Figs. 2and 3 show tbe orig- 
iual fire-proof resistance designed by the author in 
1886. Figs. 4,5 and 6 show other forms of resist- 
ances using coiled wires. In all these the wires are 
carried in an iron frame, either on slate strips or on 
porcelain insulators, and a multiple switch, with 

. connections to the wires, enables more or less of the 
resistance to be put in oircuit. 

Fig. 7 shows a form of carbon resistance. 

These resistances are useful for experimental work, 
but they will not carry or dissipate any large amount 
of power. 

In Fig. 7 the resistance is shown in an iron frame 
ecrewed np from one end, such a form however being 
only usefal for low resistances and large ourrents, 


Fia. 4. Fia. 5. 


the specifio resistance of carbon being too low except 
in this case. 

Figs. S and 9 show various forms of resistance de- 
signs by the writer, in which the new material 
„ relugite ’’ is used. E 

In Figs. 8 and 9 the top and bottom plates are o 
iron, enamelled on the inside; there is a central bolt 


Fia. 8. Fia. 9. 


also insulated by enamel, and a pile of plates alter- 
nately of the material and of metal lies between 
these plates, and the pressure is adjusted in Fig. 8 
by a hand wbeel and in Fig. 9 by a nut. 

Figs. 10, 11, 12 and 13 show various forms of 
liquid resistances; Fig. 10 is a form used for labora- 
tory purposes, and with a dilute solution of zino 
sulphate may carry as muoh as 2,000 volts between 
the electrodes. 

Fig. 11 shows a form used for motor starting; the 
segment forming one electrode is shown partly im- 
mersed, the outer casing, which is of iron, forming 
the second electrode. 

When completely immersed, a oontaot on the seg- 
ment support short oirouite the resistance entirely. 


* Paper read before the Northern Society of Electrical 
Euginee:s at Manchester, Eng. 
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Fig. 12 shows a form of liquid resistance which 
the writer has used, the current entering at the bot- 
tom of one tube and leaving at the bottom of the 
next tube, a wire fork or bridge being raised or low- 
ered in the tubes, 

A curious phenomenon ocours with such an 
arrangement, the complete explanation of whioh the 
writer is unable to give, viz., that using lead plates 
at the bottom of the tubes and a oopper or iron 
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Arc Lamp Resistances.—These form an important 
olass, as very large numbers of them are used. 

Fig. 16 shows the usual form, consisting of a por- 
oelain cylinder, having a spiral upon it, in which is 
wound a german-silver wire. The resistance is reg- 
ulated by a movable clamp placing more or lees of 
the wires in oirouit, 

Fig. 15 shows the same arrangement, with a per- 
forated cover to allow of ventilation. 


FIG. 11. 


bridging piece, the resistance and heating effeot is 
not equally divided between the tubes but is largely 
concentrated in one of them. 

Fig. 13 shows a form of liquid resistance used for 
lowering lights for theatrical purposes, and consists 
in an earthen pot or jar, at the bottom of which isa 
lead cone, another lead cone heing raised or low- 
ered in the jar. These are shown by dotted lines. 

Fig. 14 shows a form of resistance generally used 
for motor starting only, as the cooling surface is 
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FIG. 6. Fic. 7. 
small, in whioh the wires are embedded in asbestoe, 
enamel or cement; this will be referred to again. 
ADAPTATION OF RESISTANCES FOR SPECIAL PUR- 
POSES. 

Resistances for Regulating Dynamo and Motor 
Shunts.— Almost any of the forms which have been 
described are suitable for this purpose. As to capac- 
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Fia. 14. 
ity, the maximum amount of power to be dissipated 
is reached when the resistance is equal to the resist- 
ance of the shunt, and when the ourrent comes down 
to half ite ori :inal value. 

Resistances working by compression, and therefore 


Fia. 17. FIG. 18. 


giving a perfectly steady graduation between maxi- 
mum and minimum, have the ad vantage of allowing 
the EMF, to be regulated very exactly, an ad vantage 
where dynamos are being run in parallel. 


FIG. 12. FIG. 13. 


Figs. 17 and 18 (which is the same resistance with 
a cover on it) sbows a form of aro lamp resistance 
used a good deal on tbe Continent, and consiste of 
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Starting resistance with 
shunt regulation. 
FIG. 19. 


shunt regulation. 


two earthenware disks, having a groove on the 
peripbery, round which a wire coil is stretched. 

The adjustment is made by a movable oontacé 
sliding over one of the ooils. 

Resistances for Lowering Lamps.— These are mostly 
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used for stage effects, and if made with switches 
should bave a large number of contacts to make the 
graduation imperceptible, or liquid resistanoes or re- 
sistanoes worked by pressure variation should be 
used. 

Owing to the peouliar nature of the fire risks in 
the theater, special care should be taken that the 
rise of temperature should be small. 

In the case of resistances designed by the writer 
for the Drury Lane Theater, the specification was 
that the resistances should notrise more than 80° F. 
above that of the atmosphere. 

Resistances for Meter and Instrument Testing.—For 
this purpose resistances with sliding wire, or liquid 
resistances, have been generally used, enabling the 
e irrent to be kept at an exact value. A '' relugite "' 
pressure resistance is now being adopted for this 
purpose. It has tbe additional advantage with al- 
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ternate currents that the 1esistanoe being induction- 
less no errors are introduced. 


Motor Starting Resistances,—It has frequently been 
a subject of complaint that the resistances for start- 
ing both continuous current and multiphase motors, 
particularly for small powers, cost almost as much as 
tbe motor itself. This bas been largely due to want 
of standard designs specially suited for the purpose. 

In general the resistance is not required for more 
than say one minute, but should be capable of carry- 
ing the fall load of tbe motor for that time. Some 
forms recently introduced will only carry the load 
for 20 seconds; this is not safe. 

Fig. 14 shows a form of resistanoe specially adapt- 
ed for this purpose. 

Fig. 5 shows & form in which the resistance i8 
gradually removed by the motion of tbe motor after 
starting. 

For the purpose of regulating the speed of motors 

the resistances must bs made larger, aud must be 
capable of oarryinga load depending on the range of 
regulation, but if this is a wide one practically the 
full load of the motor must be provided for. The 
simplest way of regulating the speed of a shunt 
motor isshown in the right hand diagram of Fig. 
19 where a resistance is placed in circuit with the 
armature of the motor, the fall line pressure always 
being on the shunt coil. The left-hand diagram of 
Fig. 19 shows a modified arrangement, in which part 
of the speed regulation is effected by varying the 
strength of the current in the maguet coils. In this 
case the method of working ia to have, in the first 
instanoe, the fall line pressure on the magnet coils 
and resistance in the armature circuit. The resist- 
ance is gradually taken out of the armature circuit, 
and resistance is then inserted in the magnet circuit, 
thus weakening the field and allowing the speed to 
rise. 
If this form of regulation is to be adopted tbe 
magnet windings should be specially arranged for 
apparatus to have a low resistance, so that the motor 
is considerably over-excited at starting. 

Figs. 11 and 13 show reeistances also well adapted 
for motor starting, and pressure resistances filled 
with either carbon or ‘‘relugite’’ are also ured for 
this purpose. 

In order to avoid the possibility of a motor being 
switched into cirouit rapidly, it is preferable to fit 
such resistances with a screw motion, but if this is 
done, arrangements must be made by a separate 
switch or otherwise, so that the oircuit can be 
broken instantaneously in the case of accident or 
emergency. 

An important point in connection with regulating 
resistances, particularly where the variation in re- 
sistance from point to point is considerable, is the 
question of the switch contacts, as considerab'e 
sparking ocours on the contacts which from this 
cause becomes dirty or roughened, and causes con- 
siderable trouble. 

In a form of switch pillar for starting and rega- 
lating speed of motors designed by Messrs. Royoe in- 
dependent quick break contacts are fitted at each 
resistance point, and the final break is effected by a 
carbon contact, In a form designed by Pochin, the 
switch arm itself carries a small wiper which takes 
the spark and may be renewed as required. 

In the case of pressure resistances these precau- 
tions are unnecessary, and even ip the case of resist- 
ances with multiple contacts and filled with '' relu- 
gite ” material, owing to the fact that such resist- 
anoes are inductionless, the spark on tbe contacts is 
practically eliminated. 


CONCLUSION. 


In conclusion, the writer desires to point out the 
advanoes which have taken place in the last few 
years in the design and manufacture of resist- 
ances, owing largely to the inoreased demand, and 
therefore to the specialization which this has allowed, 
and hopes that the notes contained in the foregoing 


ELECTRICITY. 


———— 


paper will prove of interest to the members of the 
Northern Society of Electrical Engineers, who have 
doubtless had considerable experience not only of 
the merits, but of the disadvantages to which thia 
olass of apparatus is liable. 

From a manufacturer's point of view, it is greatly 
to be desired that engineers designing plants will 
endeavor to avail themselves of manufacturers! ex- 
isting patterns and standards rather than to specify 
for particular arrangements, as it is only in this way 
that the cost of accessories of the eleotric light and 
power plants can be brought to a point which will 
have the effect of greatly stimulating the use of elec- 
trical appliances in mauy cases where at present the 
admitted advantages do not outweigh the expendi- 
ture necessary. 


MINES RUN BY ELECTRICITY. 


The Canon City-Cripple Creek Power Transmission 


Plant in Operation. 


The following letter from a oorrespondent of 
ELECTRICITY in Canon City, Col., gives an interest- 
ing account of an event of more than ordinary im- 
portance to the mining interests of Colorado : 

At noon on the 17th inst. Governor Alva Adams 

pressed the button which was the means of putting 
in motion the massive machinery of the Colorado 
Eleotrio Power Company at Canon City, the eleo- 
trical current being transmitted to motors at the 
Cripple Creek gold mines, 24 miles distant, where 
arrangements have been carried out to have them 
take the place of the usual steam power equipment 
that has heretofore been in use. This means the 
successful accomplishment of another big under- 
taking which adds to Cripple Creek’s greatness as 
the foremost gold-producing camp in the United 
States and at the same time records another instance 
where electricity was considered as the model power 
for mining purposes by a community of practical 
men. . 
The occasion was witnessed by 400 prominent 
mine-owners from Colorado and other parts of the 
country. Aftera thorough inspection of the plant 
had been made, the visiting mining men were dined 
and Governor Adams delivered an address on what 
the new enterprise meant for Cripple Creek in par- 
ticular and the State of Colorado in general, which 
completed the installation of the new plant. 

In brief, the scheme is to generate electricity at 
Canon City, which is in the midst of extensive coal 
fields, and transmit the power to Cripple Creek, 
where coal, whioh is a prime necessity in the run- 
ning of the mines, sells ata high figure, This will 
enable mines to be operated ata profit that have 
heretofore been close to losing properties, and at the 
same time effect a very great saving iu running ex- 
penses with the large producers. It promises to be 
a very important point in tbe future development of 
the camp. 

The plant is one of the largest and best equipped 
eleotrio power ooncerns in the West. The equip- 


.ment consists of three Hamilton-Corliss engines, with 


a combined strength of 9,000 HP., direct connected 
to three Westinghonse three-phase generators of 
2,100 kilowatts capacity, wound for 500 volts, mak- 
ing three separate generating units, one of which 
will always be kept idle asa reserve in case of an 
emergency. For exciting the fields of the main 
dynamos there are two '' Kodak” exciter outfits, 
each of which is capable of exciting all three of the 
main dynamos; one of these exciter outfits will al- 
ways be kept in reserve for emergencies. 

The engines are supplied from a battery of Heine 
safety tube boilers and the exhaust steam is taken 
care of in a surface condenser. The air and oircu- 
lating pumps and feed pumps are all of the Snow 
make. 

There have been installed at the main station four 
transformers that step up from 500 to 20,000 volta, 
at whioh pressure the ourrent is delivered to the 


transmission line. The first sub-station is near 
Viotor, on the saddle between Battle Mountain and 
sali Hill. The location of the second sub-station is 
on the saddle between Gold Hill and Globe Hill, 
near Cripple Creek. At each of the sub-stations the 
current steps down hy meansof transformers to 500 
volts, at which pressure it is delivered to the motora 
in the mines. 

In addition, lights are to be supplied from the 
same wires used to furnish power. One of the 
prominent features in the construotion of this plant 
is the insuring of continuous service. The ma- 
ohinery and construction are of the very best, and 
ample reserve capacity is carried throughout. The 
constraction of the transmission line is substantial, 
aud particular pains have been taken to protect it 
from lightning troubles. In addition to the light- 
niog arresters in the generating station at Canon 
City and in the sub-stations, lightning arresters 
have been installed at a number of points along the 
transmission line, the *''Wurts?" arrester being 
adopted throughout. 

It should be added that in addition to the 24 miles 
of line be&ween Canon City and Cripple Creek there 
is about six miles of line over the camp, which will 
make the total length of the system about thirty 
miles. Tbe work of constructing tbis system was 
commenced last September, and after not quite 12 
months everything is in readiness. 

The entire line is patrolled by experienced line 
men who carry with them a telephone specially 
adapted for their work which they can connect with 
the main line at any point and send in word 
wherever they find a break. Western Union call 
boxes are stationed along the line, and through them 
the patrolman must report where he is every hour. 

The main station of the Colorado Electric Power 
Company’s plant is a substantial structure 140x106 
feet, constructed of brick, stone and cement, with 
steel trusses and corrugated iron roofing, and allow- 
ance has been made so that the entire plant can be 
duplicated without the addition of another smoke 
stack or extra condensers. 

This plant has cost an enormous sum of money, 
probably pot less than $750,000. The company is 
made up of such capitalists as John D. Rooke feller, 
Andrew Carnegie, the Westinghouse Company, eto. 

The transmission line was erected under the fu- 
pervision of the Mountain Electric Company of Den- 
ver, for which they used a specially designed insu- 
lator gotten up by them. This company by careful 
and painstaking work bas gained a reputation as 
being second to none in this section for transmission 
construction work. The generating apparatus was 
installed by the Westinghouse Company and the 
steam equipment was pnt in under the supervision 
of the Stearns- Rogers Company of Denver. 

It has been carefully computed that there will be 
a saving of 30 per cant. in the operating expenses of 
the mines if electricity is used, in 80 far as the mat- 
ter of hoisting the ore, running drills and doing 
whatever steam can do is concerned. Then again 
there can be no argument brought against the con- 
venience. In the place of unwieldy steam boilers 
that are getting out of fix every now and then, a trim 
little motor, perhaps 3x5 feet, does the work. There 
is no dust, no grease, no lugging ooal up the sides 
of mountains to the mines, and no breakdowns, But 
this last point suggests anotber— will there be no 
breakdowns? It has been gathered from statistics 
that the experience of the Fresno, Cal. plant is 


typical of all; in that instance during two years that 
the plant has been in operation there has been but 
three stops—two for five minutes and one for twenty 
minutes—in all thirty minutes. 


The General Electric Company owed on July 
1,1898, $1,488,200 accumulated dividends on its pre- 
ferred stock. These dividends have not been paid 
since July, 1893. The rate of interest is 7 per cent. 
per annum. Neither have any dividends been paid 
on its common stock sinee August, 1893. 
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ANNUAL MEETING OF THE AMERICAN ELECTRO- 
THERAPEUTIC ASSOCIATION. 


The eighth annual meeting of the American Elec- 
tro- Therapeutic Association will take place in Buf- 
falo on the 13th, 14th and 15th of September. The 
business sessions of the Association will be held in 
the rooms of the Buffalo Society of Natural Sciences, 
Publio Library building. The Baffalo Commercial 
contains the following interesting | articulars of the 
approaching meeting : 


An exhibition of electrical apparatus for diagnos- 
tio, therapeutic and radiographic work will be one of 
the interesting features of the Convention. A large 
number of entertainments will be provided by the 
local committee of arrangements, including tallybo 
drives about the city daily, a publio reception on 
Tuesday evening ( 13th), an excursion down Niagara 
river and a reception at the Island Club, Grand 
Island, with a number of other receptions, visits to 
industries of interest, eto. Special hotel rates will 
be secured at Niagara Falla as well as in Buffalo for 
ull attending the Convention. 

A preliminary programme bas been arranged for 
the Convention, embracing a large number of inter- 
esting topics. "Time will be given to a series of ten- 
minute discussions on electro-therapy, of special in- 
t reat to the general praotitioner, including the fol- 
lowing aubjeots: Effect of Electricity on Tissue 
Metabolism,” ** Electro Diagnosis,’’ ** Diseases of the 
Nervous System," and other topics. 

Among the papers promised for the Convention are 
rome by the most noted writers on medical topics in 
this country, and several physicians of Europe who 
are acknowledged international authorities on their 
special subjects. l 

Dr. Apostoli of Paris, Franoe, will presenta paper 
entitled ‘‘Notes on New Applications of the Sinu- 
soidal Currents in Electro-Therapeutics.”’ 

Dr. Gautier, also of Paris, will present several 
anhjects before the Convention, as follows: " The 
Hydro-Electrio Bath with Sinusoidal Current in 
Disease," “On the Value of Hot Air aud Light 
Bath in Disease,” Two Years of Practice in Radio- 
Therapy.“ ‘‘ Electro-Therapy in Gynecological Ap- 

lications.“ 
d “Electricity in the Cure of Uterine Fibromyomata" 
will be the subjeot of a paper by Dr. Felice La Torre 

t Rome, Italy. 

: Dr. J. Inglis Parsons of London, Eng., will pre- 
sent a paper on The Effect of High Tension Dis- 
charges upon Miero-Organismsg," — mom 

A paper wbioh will he heard with wide interest 
will be presented by Nikola Tesla, on High Fre- 
quenoy Oscillator for Eleotro-Therapeutio Purposes," 

Baffalo will be represented on the programme, 
Dr. William C. Krauss reading a paper on Case of 
Lightning Stroke without Serious Consequences, ”? 
and Dr. Lucieu Howe, Buffalo'a oelebrateu o»ulist, 
speaking on The Method for Usiug Cataphoresis in 
Certain Forms of Conjunctival Inflammations." 

Dr. John O. Doe ot Rochester, N. Y., will read a 
piper on The Uses of Electricity in Diseases of 
the Nose and Throat." J. J. Carty, E. E., of New 
York, will speak on Some Suggestions on the Po - 
sibilities of Cataphoresis." i 

„The Eleotrio Light Beth ” will be the snbject of 
a paper by Dr. J. H. Kellogg of Battle Creek, Mich. 
De. M. A. Cleaves of New York will treat on Me- 
tallio Electrolysis, with Laboratory Experiments," 
niso on ‘‘ Electrical Treatment of Inflammatory 

dates. 
e in Gynecology?! will be the subject of 
a paper by Dr. W. J. Herdman of Ann Arbor. Dr. 
A. D. Rockwell of New York will speak on io Diag- 
nostic and Therapeutic Relation of Electricity to 
Diseases of the Central Nervous System.“ 

Another paper from a Buffalo man will be by Dr. 
Grover W. Wende, who will speak on Electricity 
in Aone Vulgaris and Acne ltosacrae.’’ 

* Cataphorio Action of the Galvanic Current" 
will be the sabject ofa paper by Dr. Caleb Brown of 

ity, Ia. 
EO DIS E. E , of Brooklyn, will present two 
subjeots before the Convention, New Eleotrio Light 
for Diagnostic Purposes.“ and '' Surface Eleotroder, 
llow They Shonld be Made; Connector Cords, How 
They Should be Made and Insulated.’’ 

Dr. Robert Newman of New York will speak on 
‘Electricity in Deafness and Strictures of the 
Eustachian Tube," Dr. R. J. Nunn of Savannah, 
Ga., will speak on '' Treatment of the Uterine 
Fibroids by Small Carrents Administered Percata- 

57 
ö of Certain Muscular Affections by 
Means of Electricity ’? will be the subject of a paper 
by Dr. William F. Robinson of Albany. „ rue 
Status of Electricity and Allied Remedies in Treat- 


ment of Strictures and Prostatis will be dealt 
with by Dr. G. W. Overall of Memphis, Tenn. 

Dr. W. S. Watson of Fishkill-on-Hudson, N. Y., 
will speak on ‘‘ Electricity and Medical Institu- 
tions.“ Dr. W. H. White of Boston, Mass, will 
present a paper on ‘Static Eleotricity in Nervous 
Diseases.“ Dr. H. S. Jewett of Dayton, O., has for 
his sabject ‘‘ The Misuse or Abuse of Ele ct -ioity es 
a Therapeutio Agent." Dr. W. Sohepp grell of 
New Orleans, La, will speak on ‘‘ Electricity in 
Diagnoses of Disease of the Ear." Dr. W. H Harris 
of Toronto will present a paper on X Ray Burns.” 
Dr. F. B. Bishop of Washington, D. C., will speak 
on High Tension Current in Neuritis.“ 


All members of the medical and eleotrioal profes- 
sions are invited to the meetings of the Association. 

Tbe exhibition of apparatus, eto., will be held in 
the Publio Library Building, and this will also be 
open to the publio. 


The present officers of the Association are as fol- 
lows : 


President Dr. Charles R. Dickson of Toronto. 
First Vice-President—Dr. Frederick Schavoir of 
Stamford, Conn. 

Second Vice-Piesident—Dr. Caleb Brown of Sao 
City, Ia. 

Secretary—Dr. John Gerin of Auburn, N. Y. 

Treasurer—Dr. Richard J. Nunn of Savannah, Ga. 

Executive Council—Dr. Robert Newman of New 
York, Dr. G. Betton Massey of Philadelphia, Dr. 
William J. Morton of New York, Dr. William J. 
Herdman of Ann Arbor, Dr. William T. Bishop of 
Harrisburg. 

Committee on Arrangements at Buffalo—Dr. Ernest 
Wende, chairman; Dr. W. W. Potter, printing; 
Newcomb Carlton, E. E., exhihits; Dr. Roswell 
Park, Dr, Herman E. Hayd, Dr. Henry R. Hopkins 
aod Charles R. Huntley. 


Ohio Electric Light Association. 

The fourth Annual Convention of the Ohio Eleo- 
tric Light Association was held at Sandusky on the 
19th and 20th inst. Fifty delegates were in attend- 
ance. Several papers were read and discussed and 
much interest was shown in the proceedings. On 
the 20th the members enjoyed a trip to Put-in- Bay 
as guests of the Sandusky Gas & Electric Company. 
Officers for the ensuing year were eleoted as follows: 

President—Emil G. Schmidt, Sandusky. 

Vice-president—D. P. Holmes, Youngstown. 

Seoretary-treasnrer—Sa4muel Scovil, Cleveland. 

Executive Committee—H{. K. Wood, Piqua; B. P. 
Foster, Norwalk; George Matt, Lancaster; E. H. 
McKnight, Middletown ; S. Griffin, Lorain. 

The next Aunual Convention will be held at 
Cleveland upon dates to be fixed by the Executive 
Committee. 


LEGAL NOTES. 


The Grand Rapids Herald «tates that Judge Serv- 
erens has rendered a decisicn in the Lowell Water & 
Light Company case granting the application for a 
receiver. Some time ago the company placed its 
business in tbe bands of ihe Michigan Tiust Com- 
pany, which was against the wishes of the creditors, 
and they commenced suit to force the appointment 
of a receiver and have been successful. 

On the 24th inst. Judge Lacombe issued prelimi- 
nary inj unotions restraining the Nassau Eleotrio 
Railroad of Brooklyn, N. Y., from the further use of 
electric controllers made by the Steel Motor Com- 
pany, and against the Walker Company enjoining its 
manufacture of the several types of car coutrollerr 
manufactured by it. The opcration of this injunc- 


t on is suspended until the next session of the Court 
of Appeals, to give tbe defendantsau opportunity for 
appeal. 


The General Electrio Company owed on July 
1, 1898, $1,488,200 accumulated dividends on its pre- 
ferred stock. These dividends have not been paid 
since July, 1893. The rate of interest is 7 per 
cent. per annum. Neither have any dividends been 
paid on its common stock since August, 1893. 


THE NEWS. 


What is Going On in the Electrical World. 


LIGHTING PLANTS. 


Albany, N. Y.—The cost of lighting the Capitol under 
the existing contract with the Municipal Gas Company 
is $42,000 a year for electric lights and $14,700 a year for 
gas. There are 10,600 incandescent lights in the build- 
ing, 56 arc lights on the grounds, and one of the ele- 
vators is run by electric power. With this great num- 
ber of lights the service is not entirely satisfactory, and 
changes are contemplated which may result in the in- 
stallation of an independent plant. 


Carthage, Mo.—At an election held here on the 16th, 
the citizens expressed themselves as opposed to letting 
out any more contracts for city lighting to private cor- 
porations. The vote stood 244 for to 311 against. 


Centreton, N. J.—The Parvin Mills, near here, have 
been sold to Philadelphia capitalisis for $10,000. It 
is understood that an electric light plant will be placed 
there to light the surrounding country. 


Covington, Ga —A contract was made by the city 
with an electric light company in March last for light- 
ing our streets wirn electric lighis, but the company has 
since failed, and the council is now being urged to make 
an Rote to secure another company to undertake the 
work. 


East Greenville, Pa.—A movement has been on foot 
for several weeks to utilize the immense water power at 
the large dams of the J. C. Hancock Ice Co., at Green 
Lane, to operate an electric light plant. It is proposed 
to extend the plant to Sumneytown, Red Hill and the 
boroughs of Penosburg aud East Greenville. 


Fergus Falls, Minn.—Superintendent Peterson of the 
electric light plant is preparing to putin new leaders“ 
which will give the plant a capacity of over 4,000 lights. 
The electric light system is owned by the city and is 
one of the finest in the Northwest. 


Frankfort, K y.—The State officials are taking steps 
to light the State buildings with electricity and will 
have & plant erected at the Penitentiary. 


New York.—It is report.d that the Metropolitan 
Street Railway Company has been quietly laying a large 
underground conduit. in the excavations making for its 
underground trolley in Sixth and Eighth avenues, and 
that the conduit is to be used in a proposed electric 
lizht scheme under contemplation. The company has 
enormous power plants, and a slight addition to them, 
it is said, will be sufticient to furnish electric lights for 
a large part of the city. 


Pittsburg, Pa —The local papers state that the indi- 
cations are that on the occasion of the triennial conclave 
of the Knigbts Templars, October 12, Pittsburg will 
give the most unique, elaborate and wonderful elec- 
trical display that has ever been seen in the history of 
the electrical world.” 


San Francisco.—The Board of Supervisors has passed 
over the Mayor's veto the resolution awarding to the 
San Francisco Gas & Electric Company the contract for 
lighting the city for the next two years. 


Silver City, N. M.—C. L. Slack is pushing operatio) s 
on the electric light plant here and poles will be erect: d 
and wires strung in the principal streets in a few days, 


Tallabassee, Fla.—The city council has passed a reso- 
lution '' that steps should be taken immediately for the 
establishment by thecity of an electric plant for light- 
ing the streets and other public places of the city as 
will pay for such use.” 


T wo Harbors, Minn.—The village recorder advertises 
for bids fur $8,000 electric light bonds issued in denom- 
inations of $1,000, hearing interest of 6 per cent. per 
annum. Bids will be received until September 12. 


Woodsfield, O.—'The city council has decided to aban- 
don the plan of lighting the streets by natural gas and 
is making investigations as to the cost of electric 
lighting. 


STREET RAILWAYS. 


Ann Arbor, Mich.—It is reported here that a corps of 
surveyors have been working east of Ypsilanti laying 
out a new electric road to parallel the Detroit, Ypsilanti 
& Ann Arbor line. It is said that the Michigan Central 
Railroad is promoting this new road, having found the 
competition of the electric road very severe. 


Boston.— On the 19th inst., the first regular passenger 
car that ever passed over the entire trackage of the 
Besten subway accomplished the feat with complete 
success. The delegates to the annual convention of the 
Society for the Promotion of Engineering Education, 
then being held in the city, witnessed the test with the 
deepest interest and with apparent admiration, 


Buffalo, N. Y.—Tho Buffalo, Kenmore & Tonawanda 
Electric Railway has been sold to Morris Cohn. The 
road is about five miles long and was built four years 
ago. The price was the amount of bonds held by Mr. 
Cohn, $63,147, and the amount of the claim of the 
assignees, $25,000, which the purchaser has agreed to 
satisfy. 


Byron, Ill.—Tbe voters of this place at a special 
election have declared in favor of grantiug the Rock 
River Electric Railway Company right of way through 
the streets. 
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Corsicana, Tex.—It is reported here that negotiations 
are now on foot that will result in the building of a 
street railroad in tbis city. It is said that the plans 
have about been perfected and that the line will be in 
operation before many months. 


Elizabeth, N. J.—It is authoritatively stated that ex- 
Congressman John Kean, who bid $250,000 for the 
boulevard franchise, will at once transform bis horse 
railroad iu this city into an electric road and expects to 
complete the change by November 1. 


Jasper, Ind.—Ferdinand, & nearby German town of 
1,000 inhabitants, not incorporated, has an electric 
plant now under construction, and the preliminary 
steps have been taken torun an electric car line to 
Jasper. 


Kansas City, Kan.—The city council has passed an 
ordinance providing for the changing of the Fifth 
street cable line into an electric system. 


Lewiston, Me.—A correspondent of the Journal“ at 
York states that a prominent Boston & Maine official 
made the remark that within & year the Boston & Maine 
Railroad will operate by electricity tho Portsmouth & 
Dover branch, the York Harbor road and a Portsmouth 
street line, with a joint power house on Nobles island 
in the Piscataqua river. 


Northville, Mich.—A movement is on foot here to 
organize a stock company among business men to con- 
stiuct an electric railway from Northville to Novi, 
Walled Lake. Wixom, New Hudson, South Lyon, Salem 
and back to Northville. Itis to be called tbe North- 
ville Belt Line and will be in the nature of a circle. 1t 
will be about thirty miles in leugth. The farmers havo 
agreed to do the grading free. 


Nyack, N. Y.—The “Star” states tbat tbe Nyack 
Traction Company has sold the Nyack, South Nyack, 
Upper Nyack, Gra d View, Piermont and Clarkstown 
trolley franchises to some Philadelphia capitalists, who 
intend to build tbe road. The franchises stipulate that 
the actual work of building the road must be commenced 
by November 18 or the franchises will become null and 
void. 


Oakland, Cal. —It is announced, says the '' Enquirer,” 
* that at the next meeting of the city council a petition 
will be presented for permission to substitute electricity 
for the cable system now in use on the San Pablo ave- 
nue and Broadway line. Should the petition be granted 
itis believed it will be the forerunner of an entire 
change in the Southern Pacific Company's local passen- 
gerservice. The ultimate plan is supposed to include 
the substitution of electricity for steam as a motive 
power on the entire system, including the Alameda and 
Berkeley local roads, the narrow gauge and the Seventh 
street line. A monster power house would be one of 
the necessary requisites.” 


Providence. R. I.—The Taunton & Providence Elec- 
tric Railway line was formally opened on the 22d inst. 
by an excursion on the cars wbich was followed by a 
clambake provided by the managers. 


Rochester, N. Y.—The Rochester & Sodus Bay Rail- 
way Company has completed its organization by the 
election of officers as follows: President, T. J. Nicholl ; 
vier -presidente, first, J. C. Tone, second, Walter B. 
Duffy ; treasurer, Jobn H. Gregory ; secretary, Charles 
Van Voorhis. The road will be about 42 miles long 
and is to be of the same general character as the 
electric roads running out of Bultalo, Cleveland, De- 
troit and other cities. 


Sedalia, Mo.—The Citizens’ National Bank of this 
city has sold the stock of the Sedalia Electric Railway, 
Light & Power Company and the Sedalia & Brown Elec- 
tric Railway Company to Stewart & Co. of New York. 
The consideration was $400,000. 


St. Louis.—The ‘‘ Globe-Democrat " states that J. D. 
Houseman, Jr., the electric railroad promoter, who pro- 
jected and built the Houseman Air Line" from St. 
Louis to Meramec Highlands, is at the front with 
another big railroad project—the construction of a line 
trom Rubringville along the Telegraph county road to 
the Meramec river, and from there :lirect to Kimme- 
wick, on the Iron Mountain road, about twenty miles 
from the St. Louis Court House.—The same paper says 
that the Illinois Central Railroad Company has an- 
nounced officially tho opening of an electric line be- 
tween East St. Louis and Belleville. They will use the 
old St. Louis, Belleville and Southern road which will 
he equipped with the third rail system. The difficulty 
is the use of the road as au electric line and also a:a 
railroad line; as this is the only outlet of the Crown 
coal lauds, it will necessitate the running of freight 
trains over the new electric line. 


Waupaca, Wis.—The Waupaca Electric Light & Rail- 
way Company has filed a trust deed to the Milwaukee 
Trust Company for $42.000, which gives assurance that 
the trolley line from Waupaca to Cbain o' Lakes will 
be built as promised. 


Watertown, N. Y.—William P. Casey, of Syracuse, 
has organized a company to build «ud operate a trolley 
line between Watertown and Sacket’s Harbor. The 
umount of capital stock is $100,000. The directors for 
the first year are as follows: William P. Casey, James 
S. Luddington, James H. Kinney, H. D. Barto, Syra- 
cuse; Joseph Marrian, G. Harrison Smith, John E. 
Bergevin. Watertown ; S. Harland Wetmore, Leyden ; 
William H. Reese, Evans Mills. The principal otlice of 
the company is to be located in Watertown. 


Wichita, Kan.—The mayor refused to accept the cer- 
tificate of deposit for $10,000 tendered by W. Q. Cl urch 
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of New York ssa guarantee for the faithful observance 
of the terms of the franchise granted bim for a street 
railway iu this city, and the fianchise is held in abey- 
ance. It now seems probable that the franchise will be 
annulled, the streets cleared of the present line and 
18955 voted for a new line to be constructed by the city 
at once. 


MANUFACTURING, ETC. 


Dublin, Ire. -The system of the Dublin United Tram- 
ways is being converted to electric traction, formerly 
having been operated by horse power. The first section 
completed is the Clontarf line, extending from Dublin 
through the suburbs, a total distance of about 6 wiles. 
On this section the introduction of the trolley was sig- 
nalized by a reduction of fares to a trifle more than ha f 
what they had been, notwithstanding wbich receipts 
increased 38 per cent. and working expenses were re- 
duced from 71.76 per cent. with animal power to 47 69 
per cent. under electric traction. The present popula- 
tion of Dublin numbers about 600,000, 


Malaga, Spain. -A new company, tho Nueva Socied: d 
de Electricidad Peeters, chiefly formed by German cap- 
ital, is going to establish a permanent service of electric 
lighting in thiscity, considerably reducing prices which 
have ruled hitherto. The price per aunum, paid in 
monthly instalments, is: 16-Candle lamps, 38 pesetas ; 
10-candle lamps, 32 pesetas. 


New York.—The “Journal of Commerce"! states that 
ou the 24th inst. a New street. firm purchased, among 
other manufactured articles. $11,000 worth of electrical 
apparatus for shipment to Mexico, and also that elec- 
trical materials amouuting to upwards of $10,000 were 
shipped to that country previously in tbe week. 


San Antonio, Tex.—The city council has adopted an 
ordinance governing electric wiring, & provision of 
which forbids the use of what is knowa as white“ or 
'uuderwriter's" wire. 


Wasbington, D. C.—The Navy Department isinviting 
sealed proposals until September 13 for furnishing the 
Norfolk, Ya., Navy Yard with two direct-connected 
electric geuerating sets, one switchboard, and thirty 
lightuing arresters. Prospective bidders desiring speci. 
fications and blank forms of proposals can ebtain same 
upon application to the Navy Pay Office at Norfolk or 
to the Bureau of Supplies and Accounts, Navy Depart- 
ment, Washington, D. C.—Consul-General Goodnow 
sends the following item, relative to the proposed elec- 
tric street railway of Shanghai, China: The electric 
overhead trolley system is to be adopted. A cuncession 
is to be given for the construction of the line and all 
accessories to a syndicate or company, to be known as 
the Shanghai Tramway Company. The concession is 
to be for thirty, forty or fifty years according to the 
tender that the ratepayers may decide to accept, and 
the company is to pay the council a percentage of the 
total gross receipts forthe period of the concession, 
Notitication to tenderers by public advertisement will 
follow in due course, and the tender fiually selected 
will be submitted to the late payers for ratification. 


TRANSMISSION PLANTS. 


Charlestou, W. Va.—The Wilson Aluminum Com- 
pany. which was chartered some years ag», aud which 
purchased the land on each side of the Kanawha river 
at Kanawha Falls, is about to begin at tbat poiut tle 
construction of a water power plant to generate clec- 
tricitv for the running of all kinds of machinery in 
the Kanawha Valley, princitally mining machbiuery 
and electric lights. 


Colorado Springs, Col.—The opening of the Colorado 
Electric Power Company's plant at Canon City is of 
great importance to the Cripple Creek district. The 
" Gazette” says: It is the first attempt iu the 
Rocky Mountain region to use tbe product of the coal 
mines near the place of origin for the production of 
electricity to be us d ata distance. In eflct it places 
the cheap coal of the Arkansas Valley at the door of 
every shaft house in Cripple Creek. It emancipates the 
miner from the difliculties of obtaining water for the 
boiler as well as fuel for the furnace, and decreases very 
materially the amount of heavy machinery which hss 
to be bnuled over the steep bills of the district. Tho 
successful and profitable operation of the Canon City 
enterprise will lead to the establishment of similar 
plants elsewhere, operated either by steam or water 
power, which will greatly increase the production of 
established camps and make possible the profitable op- 
eration of others which cannot be worked under the 
prescnt conditions.“ 


Lake City, Col.— The Denver, Col., Times“ says: 
“Work bas commenced on an enormous electric power 
transmission plant that will utilize water that has gone 
to waste for centuries. Lake San Cristobal is being 
dammed up and made to yield force almost beyond 
calculation, for by a dam fifteen fect high by less 11 an 
150 feet long more than 1.675,000,000 cubic feet of water 
will be stored, and in addition, a ditch five feet deep 
will render available, according to the calculations of 
experts who have examined the place, 52,272,000 cubic 
feet more, and all this may be used at a head of 159 feet 


although at present much less fall will be utilized. . 


Mines will be lighted and worked by electricity.” 


Lowville, N. Y.—The Wetmore Electric Company. 
which has just been incorporated with a capital stock of 
$10,000, was formed for the purpose of crecting electri- 
cal generating works at Belfort on the Beaver river, 
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there being abundance of water power there. The 
electricity produced will be transmitted to Lowville fur 
lighting and other purposes, the company having ob- 
tained a franchise from the trustees. The directors of 
the Wetmore Electric Company are Oliver P. Hedden 
and Jacob Strife of Lowville, Supervisor Thomas Glenu 
of Croghan and George W. Puiver of Syracuse. Mr. 
Pulver is connected with the Westinghouse Electric & 
Manufacturin; (Com: e" 


COMPANY MATTERS. 


Sioux City, Ia.—The Electrical Supply Company of 
Sioux City has doubled its capital. E. C. Spalding has 
heen elected treasurer end purchasing agent, and H. 
O. Woodruff has taken a position on the road. This 
company has had a good business and now, with ample 
Ear it is going to push both jobbiug and construction 
work. 


NOTES FROM A CORRESPONDENT. 


Albany, N. Y.—The New York Civil Service Com- 
mission announces that open competitive examinations 
will be held in several cities in the State, September 24. 
for various positions, among others that of assistant 
electrical enginecr.—For the first timo on the evening 
of the 25th inst. the Capitol was fully illuminated in 
honor of the full completion of the building. lt was a 
brilliant display, as all the electroliers along the front 
and side of the immense building were fully displayed, 
a: well as those on the massive front staircase, each of 
which sent forth such a flood of light that à newspaper 
could be read in any part of the park. The beautiful 
illumination attracted the attention of crowds of people, 
all of whom expressed admiration aud approval. The 
electroliers and fixtures were furnished by Mitchell, 
Vance & Co. of New York City. They are of heavy 
bronze of most artistic design and finish. The display 
was magnificent. 


Cohocs, N. Y.—The Cohoes Electric Light Company 
is making arrangements to furnish electric power dur- 
ing the day. Three large new water wheels will be tet 
in position. and several large electric generatois will 
also be put in; power will be supplied throughout the 
city. It is expected that the plant will be in running 
order by November 1. 


Hudson, N. Y.—The Frisby water power at Stuyve- 
raut Falls has been purchased by the new owners of the 
Kinderhook & Hudson Railroad. This will be used to 
iun the dynamo which will generate power for the 
electric cars. The cost of this water power, said to be 
the best in that portion of the State, was $125,000. The 
fall from the upper dam is 130 feet, and water will be 
taken from that point through a steel trunk. Tire 
company intends to furnish power for mills and to sup- 
ply electric light fur the neighboring villages. 


Schenectady, N. V.— The employes of the General 
Electric Company had an excursion to Sacondaga Park 
August 27. These included the men employed in ma- 
chine shops 8 and 10 and the experimental department, 
No. 11, as well asthe armature department, No. 15. 
Fifteen cars were used tu convey the excursionists to 
their destination. 


PERSONAL AND MISCELLANEA. 


John D. Rively, an inventor of electrical appliances, 
"mong them a s'orage battere fer which he made ex- 
Ar vordinary claims, dicd at Pittsburg on the 22d inst. 


Walter F. Ford, president of the Winchester Avenue 
road, New Haven, Conn., died at Pemberton, Mass., on 
the 17th inst., of apoplexy. 


Incandescent electric lights can be inserted in 
or removed from sockets at considerable height by 
a pew appliance consisting of along pole to which 
a metal socket is attached, carrying wires which 
support a spring clip to encircle the metal base of the 
globe and hold it while being screwed into position. 


A new law regarding transfer tickets on street car 
lines will go into eflect in New York State on the Ist of 
September. It is applicable to every city in the State 
in which street cars are run and makes it a misde- 
meanor for a passenger who hus received a trausfer to 
give it away to another person who has not paid his 
fare, and it will Also be a misdemeanor for the latter 
person to offer it in payment of or in lieu of his fare. 


Harvey Hoag, of 514 Massachusetts avenue, Butlalo, 
N. Y., isthe inventor of a contrivance that may have an 
important etlect on the building of trucks for electric 
cars. Io has invented a ball-bearing truck, and the 
Buffalo“ News” says the officials of the Buffalo Rail- 
way Company think so well of it that they have allowed 
him to equip one of their cais with the device. It has 
been on trial several] days and has worked satisfactorily. 
Mr. Hoag claims his iuvention will considerably reduce 
the power necessary torun an elcctric car. 


Nanticoke, Pa , was tho scere of a somewhat remark- 
able series of electrical accidents on the 19th inst., as 
the following report from the Wilkes-Barre '' Record ” 
of the 20th will show: * Harry R. Crowe was instantly 
killed at his place of business in Nanticoke last night 
at 10:10 by au eloctric shock. He was the proprietor of 
a restaurant on Prospect street and had just finished 
scrubbing it out when the accident occurred. He 
reached up toan incandescent light to turn it out and 
as he did so he touched the exposed wire and fell to the 
floor dead. No one sceins to be able to explain how he 
received the current unless it was that the light was 
out of order, or the wire not properly insulated.—Eu- 
gene Alexander of Nanticoke also received a severe 
shock from electricity yesterday. He went into the 
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cellar and while reaching for a package of goods his 
hand touched a live wire. He was thrown to the floor 
hy the force of the shock and it was several minutes 
before he was able to walk. His hand was badly 
burned.—It was also reported late last night that an un- 
known man was killed by electricity while standing 
AE an electric light pole in the city park, Nanti- 
coke.” 


RECENT COMPANY ELECTIONS. 


The National Motor Company, St. Louis, Capital stock, 
$100,000.  Incorporators: Herbert II. Hennegin, Peter 
Hennegin, Oliver D. Harris, Louis A. Allard and William 
P. Lare w, all of St. Louis. 


The Clark-McGaillard Engine Company, Camden, N. J. 
to construct complete steam and electric plants. Capital 
atock, $100,000 Incorporators: Chauncey C. Clark, Jobn 
W. Stoy and Charles P. Watson. 


East Washingt n Traction Railway Company (a new or- 
ganization), Washington, D. C.— Directora: A. M. Bliss, 
T. J. Brown. Chauncey Marshall, C. A. Barker, David C. 
Fountain, George Judd, Hora e Crosier, J. A. Mahoney 
and E. O. Carpeuter. 


Gloveraville Electric Company, Gloversville, N. Y.— 
President, James Radford; superintendent, John Begley ; 
secr etary, Edgar A. Spencer. 


Steelton Light, Heat & Power Company, Steelton. Pa.— 
President, Samuel Couffer; secretary, E. €. Keller, 
treasurer. G. E. Coulsen; directors: Samuel Couffer, 
Jerome Hite, John Hess, F. F. Smith, J. J. Barnet, Dr W. 
H. Seiber, Joseph Fletcher, Michael Harclerode and G. E. 
Coulson. 


COMMERCIAL PARAGRAPHS. 


The New York & Ohio Company, manufacturers of the 
celebrated Packard Transformer, have recently brought 
oat their latest model which is to be known as Model 
93.” The results secured on this new model are something 
‘considerably ahead of anything that has been secured 
heretofore ín the way of transformer regulation and effi- 
cieuev. The Electric Appliance Company, Chicago, gen- 
eral Western agents for the Packard Transformer, are dis 
tributinz special circulars of the same giving tabulated re- 
aults of à number of testa. The manufacturers of this 
transformer are prepared to guarantee these results on 
eacb ani every transformer sold, and a large fall trade is 
looked for on the Model 98.” 


INCORPORATIONS. 


The Wetmore Electric Company, New York—to operate 
in the towns of Ll owsille, New Bremen and Croghan, 
Capital stock, £40,000. Jncorporators: George W. Pulver, 
Jacob Strife, Oliver P. Hedden and Thomas Glenn. 


The Saginaw & Frankenmuth Railway Company, Sag- 
inaw. Mich.—to build an electric railway. Capital stock, 
£50.000. Incorporators: Henry €. Potter, Jr., James B. 
Peter, Samuel G. Higgins and William J. Bartow. 


The Iola Rapid Transit & Electric Light Company, Iola, 
Kan.—to build aod operate a street railway from lola to 
Humboldt and Moren, and to furnish electric lights for 
those cities. Capital steck, $10,000. Directors: W. 8. 
Hendricks, George A. Berolas, W. S. Evans, J. E. Chastain, 
L. L. Northrup, Alfred W. Bach and Eugene K. Taylor. 


The Dunmore Electric Light Company, Dunmore, Pa. 
Capital stock, 950,000. Directors: James E. Watkins of 
Taylor, Anthony J. Irwin of Dunmore, Abraham Dun- 
ning, ex-Mayor John H. Fellows and James O. Vaughn of 
Scranton. 


The Hatboro & Horsham Electric Railway Company, 
Hatboro, Pa.—to build an electric railway one and a half 
miles lung. Capital stock, $75,000. Directors: Magnus 
Hellstrom, president, Philadelphia; James Crawford, 
Alfred R. Grandy, Philadelphia; Jobn B. Peddle, Wood- 
vury, N. J.; 8. Edward Hagar, Doylestown, 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED AUGUST 23, 1898. 


[Inventors of electrical apparatus and appliances are ap- 
parently taking a rest. The following comprise absolutely 
all the patenta on devices of an electrical nature issued 
from the United States Patent Office during the week end- 
ing August 23. Never before since RuECTRICITY (now in 
its fifteenth volume) began publication have we seen so 
meagre a list of electrical patents in the weekly issue of 
the Official Gazette. 

MISCELLANEOUS. 
609,421. Device for Attaching or Detaching Electric- Lamp 
Rulbs. Charles G. Edwards, Albert Lea, Minn. Filed 


Jan. 24, 1898. à 
690,639. Klectromedical Apparatus, Reinhold H. Wap- 
Filed Nov. 2, 1897. 


pler, New York City. 


609,510  Burglar-Alarm. Doeniel L. Wartzenluft, Kutz- 
town.la. Filed Nov. 16, 1497. 
609,745. Diaphragm for Electrolytic Purposes. William 


G. Lurton, Liverpool, England, assignor to the United 
Alkali Company, Limited, same place. Filed April 9, 
1898. 

DESIGN. 


21265. Batterv- Plate. Charles T Richmond, Cleveland, 
O., assignorto the National Carbou Company, same 
place. Filed July 18, 1838. 


TELEPHONE AND 


S. M. English, chief electrician of the Postal Telegraph 
Cable Company at Galveston, Tex., with a body of assist- 
ants numbering twenty men, accomplished a splendid 
piece of work on the afternoon of the I8th inst. Mr. Eng- 
lish, as related in the Galveston News, had just completed 
the laying of thelarge twelve conductor submarine cable 
through Galveston bay to Bolivar point and was laying 
back in an easy chair in the Postal’s main office when a 
message was received from General Superintendent Foster 
that & wire to New Orleaus was wanted for immediate use 
and asked how soon it could be made ready. Mr. English 
ina nonchalant way replied that nine miles of wire yet 
remained to be strung before the connection could be 
made at Bolivar, but he would take a boat to the point and 
start the work. He reached Bolivar atl o'clock and at 1:30 
had his gang and hand car ready to begin. The first hour 
four miles of wire had been strung, the second hour three 
miles and a half was covered. At 5 the splice was finished 
at Bolivar, and Galveston began working with New Orleans 
for the firat time through a submarine cable, the building 
of the nine milesof wire and forming the cable connection 
having been completed in the remarkably short time of 
tiree and one-half bours, said to be the quickest time 
ever accomplished in telegraph line building. 


The Kinloch Telephone Company of St. Louis, which is 
getting its entire system in trim for the most efficient 
service possible, is training its hello" girls in squads of 
seven. When one squad it sufficiently trained to make 
rapid switchboard connections, they become instructors to 
the next squad of seven, and soon. Each day a inutron Is 
employed on thetop floor of the Century building. where 
the exchange is located, testing the oral tones of the faic 
applicants who wish to become telephone giris. Only those 
possessing well modulated voices are accepted. Then, the 
applicant must not be short in stature, for she would not 
beable to reach the telephone keys. In the room where 
the switchboard proper is located, a testing of the mam- 
moth instrument is in progress. It is what ia known as 
& divided exchange. There are four sections. Three of 
these bave been tested and it will be only ashort time un- 
til the fourth and last is ready for operation. 


At a meeting of the stockbolders of the Cumberland 
Valley Telephone & Telegraph Company Leld at Cham- 
bersburg, Pa, on the 23d inst., the franchise ordinance as 
paesed by the Chambersburg city council was accepted. 
Work will be commenced at once. In Chambersburg all 
the wires will be laid underground. The line will be ex- 
tended to Fulton, Bedford, Huntingdon, Juniata, Perry, 
Dauphin, Cumberland and Adams counties, Pennsylvania, 
and Washington and Frederick counties, Maryland. 


The main office of the People's Telephone & Telegraph 
Oompany, at present at Allentown, Pa., is to be removed 
in a few days to Columbia, Pa. This company was orgun- 
ized a few years ago and holds a franchise for the con: 
struction of a telephone line in Lebanon. The contract for 
the erection of the new line has been awarded to the 
Eastern Electrical Construction Company of Philadelphia 
and work will be started at once. It is the intention of“ 
the People's Company to construct a line to Elizabethtown 
to connect with the Jine of the Columbia Telephone Com- 
pany, which will open communication between Columbia 
and Lebanon at rates much lower than those at present 
prevailing. The recently elected officers of the People's 
Telephone & Telegraph Company are: President, H. C. 
Young, of Columbia; secretary, A. W. Gieskie, of Colum- 
bia ; treasurer, M. R. Hoffman, of Marietta. 


Codes for telegraphic and cabling purposes have always 
been a necessity for business men, but their great cost has 
Umited their use. The International Cable Directory Com- 
pany has solved the problem with its Western Union tele- 
graphic code. This work is the most complete publie code 
inthe English language. Over a year was spent in the 
compilation, which contains nearly 150,000 words, making 
it the Jargest public code in existence. The directory of 
the book contains a list of prominent lawyers of New 
York, Boston, Chicago, Philadelphia, members of the New 
York Stock and other Exchanges and cable and business 
addresses of leading merchants, capitalists and manufac- 
turers throughout the United States. 


The Union Suburban Telephone & Telegraph Company 
of Cleveland filed articles of incorporation with the Secre- 
tary of State at Columbus, O., on the 23d inst. It is the 
purpose of the company to construct telegraph and tele- 
phone lines from Sandusky to Painesville, with branches 
in all the counties of the State. The capital stock is $1,000,- 
000, and the incorporators are H. A. Everett, E. W. Moore, 
James B. Hoge, Charles W. Wason, Fiederick Storm, H. 
W. McGrew aud J. B. Hanna, a brother of U. 8. Senator 
Hanna. 


The Southwestern Telegraph & Telephone Company 
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opened a long distance telephone office at Palestine, Tex., 
on the night of the 16th inst. The company gave an enter- 
tainment at the Hotel Nolan, at which fully 150 citizens 
were present. The guests, with long distance receivers at 
their ears, heard music in Dallas, Sherman, Houston and 
Galveston, aud many conversed easily over the phone 
with persous at points 600 or 700 miles away. 


Pluoky Telegraphers. 


The telegraph service has never been short of heroes. 
The erroneous statement ina Reuter telegram on the fight 
at Manila, that during Dewey's bombardment cable com- 
munication was interrupted, the operators atthe station, 
which is in the midst of the forts, baving fled to save their 
lives.“ has been disproved in a letter from Manila, which 
puts the telegrapher in an entirely different light. It seems 
that during the whole of the action of May 1, when Cavite 
was bombarded by the American aquadron, the staff of the 
cable company, from the superintendent downward, were 
at their posts, although their office is situated only 200 
yards frow a Spanish battery, which several times opened 
onthe American ships. Fortunately, however, the latter 
did not reply. Having completed the destruction of the 
Spanish fleet and Cavite arsenal, Commodore Dewey lined 
his sbips up in front of Manila, with their guns trained on 
every shore battery, with the evident intention of com- 
mencing a bombardment should a singie shot be fired on 
his squadron from any of the batteries. The operators of 
the cable company were all this time in their office, trans- 
mitting the telegrams which were handed to them, as if 
nothing unusual was happening. On the evening of May 
2the Hong Kong cable became interrupted. Two of the 
operators of the company immediately proceeded to the 
cable house on the beach, which is within a stone's throw 
of a battery, then threatened by the American guna, and 
having set up atesting apparatus, found that the cable was 
broken about ten miles from shore. From that time to the 
fall of Manila the telegraphers stood by their office day 
and night, although the building was repeatedly struck 
und pierced by bullets from the insurgent forces, who 
maintained a determined attack on the Spanish intrench- 
ments in the neighborhood. Although they were given by 
the directors permission to retire to a place of safety, they 
never left their posts. 


Iu Cape Colony, South Africa, the Government controls 
the colonial tele phones. In April, 1898, there were 1,335 in- 
gtru 1neniis in use, and the revenue for 1897 amounted to 
$66,137.22. There sre 869 miles of wire aud 780 subscribers. 
Seven exchanges in the colony work on the single. wire 
system, but arrangements are now being made to have all 
lines duplicated, and in future no exchange will be estab. 
lished except on the metallic eircuit system. In the course 
of the next few months the underground cable system in 
Cape Town will be completed and exchanges establisbed 
in the suburbs. 


The Des Moines, Ia., Register of August 20 s'ates that a 
large party of workmen have been at work several days 
for the Iowa Telephone Company, piacing another circuit 
between Des Moines and Indianola. The new circuit will 
complete the metallic circuit between Des Moines and 
Oskaloosa and the towns in the castern part of the State, 
reaching as far as Davenport. ‘lhe company expects that its 
service will be greatly improved over tbe State by the new 
connection. 


A new telephone company is being organized at Am- 
herst, Mass. A sufliclent number of subs ribers have been 
obtained for the instruments of the new company toinake 
its success sure. 


New Companies Inoorporated. 


The Newton Telephone Company, Newton, Kan.—to 
build a long distance telephone line from Newtou to 
Mouudridge. Manager, A. R. Champlin. 


The Montezuma Telephone Company, Montezuma, Ga. 
—to construct a telephone exchange. Capital stock, $1,000. 
Incorpomtors : Jule Felton and Mrs. O. H. Maz well. 


The Winchester & Lexington Telephone Company, Vine 
Grove, Ky. Capital stock, $1,560. Incorporators: T. C. 
Vanmeter, David Prewitt and S. D. Goff. 


The Siloam Springs Telephone Company, Siloam Springs, 
III. Capital stock, $1,500, fully paid. Incorporators : G. L. 
Thompson, John Padgett, John W. Buttz, George Wauer, 
John B. Wallace, B. A. Curry and W. H. Breckenridge. 


Tbe following companies lave been incorporated in 
West Virginia: 

New Rochelle Telephone Company, New Rochelle, N.Y. 
Capital stock authorized, $500,000; subscribed, $100; paid 
in, $100. 


T welvepoie Valley Telephone Company, Wayne, W. V8. 
Capital stock authorized, $25,000; subscribed, $50; paid 
in, $50. 


Avaust 31, 1898. 
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SECURITIES. 


‘Phe subjoined quotations of Electrical Securities dealt in at the leading commercial centers are compiled from special reports received by ÊLECTRICITY from à variety of sources. 
The utmost care is exercised in their collection and preparation, and every effort is made to secure accurate and reliable information, The management of this journal will esteem i$ 
a favor to have brought to their attention any inaccuracies readers may discover in these columns. 


Abbreviations : ert. indb., certificate of indebtedness; coll, collateral; 


extension; gen., general; g, gold; guar., 
Q, quarterly: A. & O., Apl. and Oct.; F. & 


cons., consolidated ; const., construction; conv., convertible; com., common; deb., debentures; exten., 
uaranteed;* inc., income; imp., improvement; 
. A., Feb. and Aug.; M. & S., May and Sept.; J. & D., July and Dec.; J. & J., Jan. and June. 


4 paid; pfd., preferred; mtg.. mortgage; tr., trust; A., annually; S., semi-annually ; 


STOCKS. 


PASSENGER RAILWAYS. | 


Capital Stock. 


Rate and Date ot 


| nid. Asked. 


a Consolidation of Baltimore Traction Company and City & Suburban, Railwav Company. 
Oompany controls Ottizens' Railway, North Haltimore Passenger Railway, Baltimore 
& Curtis Bay Street Railway, Baltimore & Powhatan Railway, Pimlico & Pikesville Railway 
and Wallbrook, Gwynn Oak & Powhatan Railway and Park. 
b Leased to Boston Elevated Railroad Company. 
o Owned by Brooklyn Rapid Transit Oompanv. 
d Leased to Brooklyn Heights Railroad. Oo., which guarantees 10 & on capital stock. 
e Stock owned by Brooklyn Rapid Transit Company; road operated by Brooklyn Hte. Co. 
f Stock owned by Kings Oounty Traction Oompany; road leased to Nassau Electric RR 
Owned by Atlantic Ave. RR. and leased to Nassau system. 
f eso per share on e ing capital paid as rental by lessee—W est Chicago St. RR. Oo.; 
100 of stock owned by North Chicago Street Railroad Company. 
í Controls by lease Chicago West Division Railway, Ohicago Passenger Railway, and 
West Ohicago Street Railroad Tunnel Oompany. 
188 % per annum paid on outstanding capital as rental by lessee—North Ohicago Street 
Ra 3 $625,100 of stock owned by West Chicago Street Railroad Company. 
b Majority o stock owned by Ohicago West Division lway Company; 6 & on 81, 000, 
008 stock guaranteed rA on Ohicago Street Railroad Oompany, lesser 
i Oineinnati St, Ry. hae purchased the Mt. A. & Bden Park roe? assuming its bonds. 


PASSENGER RAILWAYS. 


| 


Capital Stock. 
Rato and Dato of 


WANE. Psr|Authorz'd|. Iscved. last My, NAME. ParlAuthorz'd| Issued. st Div. Uid. 'A«ked 
= Ha nn.—Aug 29: | 

Albany. N V. Aug 29 | 1 9 . . 100 $4,000,000] 8200. oo 3 3% R., Jan., 98. [140 | =e 

Albany Ry. CO. . . . . —ͤ—*2nũ rene 2,000,000} $1,750,000/134 % Q., Feb. '98. 149% 150 Hartford & West Hartford RR .....| 100) 1. 000. 000 — 247.000| ............ -. — 

Troy Oity Rallway Co. 2,000, 000 2. 000.0001 & Q., Dec. 10, 97.) 69 70 

Traction Oo. (Saratoga) 50,000 50, 000 ——" wi zu Holyoke Mass.—Aug 29: 

5 Holyoke Street Ry. Co. . 100 100, 000 400,000/8 % A., Jan., 98. 10 | 190 

Allentown, Pa. — Aug 29: Pocok NO ES 

Allentown & Lehigh Val. Trac. Oo. 4,000,000| 1, 500, 00000 oe 15 ODOKen, N. J.—Aug 29: 

cA E: 20% North Hudson Oo. (N. J.) Ry. Co...| 25| 1,250,000| 1.000. 0008 %, 1892. 710 — 

Bridgeport, Conn Aug. 20: 

Bridgeport Traction COOo. 2,000,000} 2,000,000]1 & Aug., . 85 85 Indianapolis, Ind—Aug 29: 

—Aug 29: **Citizens’ Passenger Ryůy . 5000. 000 6, 000,00 27 | 80 

Baltimore, Md. ug 29: 8 — ddr " B pm 

Baltimore City Passenger Ry. Co... 6,000,000] 2.500. 0005 % S., July 2, 777. a neaster, Pa.—Aug 29. : 

aBaltimore Consolidated Ry. Co. 10,000,000} 9,177,000/2 % S., Jan. 15, '98.| 23's) 23% pennsylvanla Traction Oo..........| 100 10,000,000] 9,900,000  .............. ee 

Central Ry. Co. of Baltimore City.. 800, 800,000 6 % A. Dec., 1897. | 80 8244 Lancaster & Col. Electric p.... N : oe we 

Boston. Mass.—Aug 29: 8 Pss 1 8 ME 5 | 

New England Street Rv............ " 5,000,000} 1.081, 9251 „ Jan. 15, a aus - ouis e — Aug 29: 

North Shore Traction Oo.......com. 4,000,000 4.000. 00 .. 1113 [Loufsville . 100 4,000,000! 3.500.000 134 %., Oct., '97. | 75 | 39 

North Shore Traction Co........pfd. 2,000,000 2,000,000/6 & 8., A. & O. 79 20 Louisville Ry. 5 % pfd 100, 2,500,000! 2,500, 000 2% % S., Oct. 1, 97. 98 100 

b West End Street Ry. Co...... com. 10,000. 000 9,085,000/4 % S., Oct., v7. 87 87 

b West End Street Rv. Co. . 8 % ptd. f. 400.000 6, 400, 0004 9$ S., Oct. 1, 97. E 105% P Minneapolis. Minn.—Aug 29: 

Boston Elevated R. R. 959565656 10,000,000 69 6914 Twin City Rapid Transit. MR Ud n 100 8000 11.714.200 137 & Jan. gg 18 ia 

oa. er v eto U U U * 4 o, [EI " ee 

Brooklyn N. Y.—Aug 29 borum dns iin - mA BRE ie $ * 

Brooklyn City & Newtown Ry...... 2,000,000} 1,923.400 eb. 1, . es ontreal, nada.— Aug 20: DM 

Brooklyn Rap. Transit Oo., tr certf.. 20, 000, 000 20, 000, 00 . 6374) 61 [Montreal Street Ry. CO. 50 4,000,000 4,000,000 R % 8., M. & N. 276 Te 
Brooklyn Heights Raflroadd 200,000} 200.000 . oe ais Toronto Street Ry. Coo 100 6,000.000| 6,000,000 134 % 8., J. & J. HO | 10674 
*dBrooklyn Oity RR......... guar 12,000,000} 12.000. 00027 % Q., Jan., 98. 214 | 216 
Brooklyn, Queens Oo. & Sub. RR. 2,000,000} 2,000,000] % -; os - Memphis, Tenn.—Avg 29: 

Coney Island & Brooklyn RR....... 1,000,000| 1, 000, 000 1% % Oct. 1,'97. 190 m" Memphis Street Railway Co...........| 100| 500, 000  500,00C| 15 E 

Kings County Elevated............ |... 4,750,000| 4, 750,00 ].. : 4 6 

Kings County Traction Co.......... 4,500,000} 4,500,000)! X; July 28, 97 ee ee New Haven, Conn.—Aug 29: 

Nassau Electric Railroad REEERE eee 6,000,000 6,000,000 ec*2600999€99 ee Fair Haven & Westville RN. 25 1,500,000 900,000'4 * S., Se t. '07. 62 ds 
fAtlantic Avenue Rallroad........ 2,'00,000] 2,000,000] ů ꝗt1n eere ee ee New Haven Street Railway Oo......| 100) 1,250,000} 1,000,000 2% % A., July '96. | 60 #0 
gBrooklyn, B & W. E. Rallroasd..|....| 1,000,000} 1. O00, O00 ꝓ ]. —(L[I . . [New Haven & Centerville.......... 1 13 DM (—— — 1 

Buffalo, N. v. Aug 29: Winchester Avenue RR............. 0. 

Buffalo & Niagara Falls Elec. Ry. 1,250,000] 1.250, 000 f ee ie 55 | 60 New Orleans, La. Aug 29: 

Buffalo Railway (o. 6, 000, 000 5,370, 5001 * Q. Dec., 97. 80 | 81 [Canal & Claiborne RR. Co..........| 40, 240.000 240.000 4 % S., Jan., 983. 146170 

b Q.—Aug 29: New Orleans & Carrollton RR......| 100; 1. 200. 000 1. 200,000 1% % Q., Jan., 98. 120 | 125 

Colum us e d F a 50 New Orleans Traction Co. com. 100, 5,000,000 5,000,000 —y[„ y V2 .”ᷓ 1 2 

Columbus Street Railroad AXE eovene 8,000,000 8,000,000 1 X Q., eb., 98. 51 New Orleans Traction Co...... . pfd. 100, 2,500,000 2,500,000) RE Vus 6% $ 14 

Columbus Centra. Street Railroad.. 1,500,000 1,500,000 "Tm ae ee aCrescent City RR Se gett eeu de dM cat es guar. 100 2 Lect % E Ae Auer BA 195 

: bNew Or. City & Lake RR....guar. 000. „000,0 $ S., Jan., 98. 

Charleston, S. C.—Aug 29 Orleans Railroads e e.. 50 500.000 J 000 11 36, June, ai. I | 22 

Obarleston City Ry. Co ··ͥͥͤ . 100.000 100.0008 3% 8., Jan., '97. ee we St. Charles Street Railway..........| 50| 1,000,000] 1,000,000 174 . Jan., '98. 53 94 4 

&nterprise City RE. OOo. 1,000,000 250,000 65 6 0 oe ee New York Aug 29 | 

Chicago, Ill.—Aug 2: Central Crosstown RR...............| 100) 400.00 600.000 2% % Q . July, "97. 255 | .. 

Chicago City Ry. Oo........... "ene 12,000,000| 12,000,0008 % Q., Dec. 81, 97./285 | 295 eChristopher & 10th Sts. RR..guar.| 100| | 650,000| 650,000 2 % Q., Jan., 98. 1150 | to 

ZD cago & South Side R. T. RR..... 10.823 800| 10,323,800) os esecceecee — | ae Dry Dock, E. Brdw'y & Battery RR. 100 1,200,000] 1,200.000 1M; % Q., Feb., 98. 170 105 

Lake Street Elevated RR............ 10, 000,000 10, 000.0 00iñ eere 125% 18 ||dMetropolitan Street Ry. Co........ 100 30,000,090; 30,000,000 1 4% N., Jan., 98. |1€5 | 164 

Metropolitan West Side Elev. Ry... 15.000,000| 15, C00, 000 3!ũ T 2% | eBleecker St. & Fulton Fy.Ry.guar| 100; „ 900,000! — 900,000 74 f A., July,'9T. , 32 84 

Met. West Side El. const. stk........ 15,000,000| 2,500,000] H.. n "a Broad way & Seventh Ave. ..gunr.| 100 2, 100.000 2,100,000 ae Q., Oct., 97. 272 220 

North Chicago Street RR.......... oe 10,000,000] 6,600,000/8 % Q., Jan., 98. 225 | 228 Cen.Park,N.&E. Rivers RR. guar, 100 1,800,000. 1,800,000 2/4 % Q., Jan, 98, iso | It0 

North Chicago City RR............ 500.000 219, 90(( 4 š% 82 Eighth Avenue RR.............. 100, 1,000,000} 1,000,000  ..... ...... 820 a 

South Chicago City Railway........ 2,000,000} 1.603. 200 " M 142d St. & Grand St. Ferry RR.guar| 100 750.000 743,000 4% % Q., Feb., 98. 810 | REO 

West Chicago 8t. RR. Oo. . . . . . . 20,000, 000 18,189,000 114% Q., Feb, 98. 94%) 95 jNinth Avenue KN... ..guar.| 100, 800.00 00.0000 —— %% | o 
jChicago West Div. Ry.......guar| |. I. 250,000 — 624,900 35 % ede kSixth Avenue RR............guar, 100 2,000,000; 2,000,000... r „% 20 225 
kChicago Passenger Ry.......guar. 2:000,000| 2,000,000,5 % 8. BN. aes ITwenty-third St. R. R. Co..guar.| 100 „ 600.000; 600,000 4% % Q. Feb., 98. #30 | .. 

Ohlo.—Aug 29: Second Avenue RR..................| 100) 2,500,000; 1,862,000 7 % Q., Tan., "98. 17 18] 

Cincinnati, Ohlo.—Aug 29: V 100 12,000,000; 10.000.000 2 % C., Feb., . |!7^ | ro 

Oincinnati Inc. Plane Ry... . . com. 1,000,000] 575. RES Ea E . — 20 m42d St., Manhatv'le & St. Nich. Av 100, 2, 00.000 2,500,000) .......... 8 805 . 59 d 

Cincinnati Inc. Plane Ry..... è apa 150,000 150,000/244 %., Feb., '98. oe 75 *Union (Huckleberry) Ry. ...... | 100) 2,000,000) 2,000,000; .. . . . . . . ͥ . . Hb | 2v0 

Cincinnati, Newport & Oov. St. Ry. 4,000,000) 8,500,000) ...... ieee oe 25 

lOi ncinnati Street Ry. Co............ 18,000,000| 14,000,000 id * Q., Jan., 98. 114% 1144 [Newark N. J-—Aug 29: 

Mt. Adame & Eden Park Inc. Ry. 2,500,000| 2, 200, 000 1 % C., Jan., 98. | -- | [Consolidated Traction Co. of N. J.. 100 15,000,000! 15.000.000 .. ...... 51* 52 
Ohlo.- Aug 29: Newark Passenger Ry............ 100| 6,000,000, 6,000,000 % / A ^" 10 : 

Cleveland, : i nRapid Transit Street Ry... . 190) — 501,000, — 504,000 11% X A. 195 2C5 

Arron, Bed. & Olov. Elec. Ry....... 1,000,000} 1.000, 000 %% Jan., '98 87 89 Pittsb Pa.—Aug 29: z 

Oleveland City Rãyy r 8,000,000 7,000,000 34 x Oct i '97. os oe urg, a. ug M 

‘Cleveland Electric Ry............... 12.000.000 12.000.000 2 * Q., Oct., 97. 6) 61 Allegheny Traction Oo......... ...| 50 5 0, 000 500. 000 wee si 
E oOonrolidated Traction Co....com.| 50} 15,000,000. 15,000,000.2 95, Jan., 95. 19^. IR 

Detroit, Mich.—Aug ?9: Consolidated Traction Oo......pfd.| 50 15,000,000 15,000,000 3 %, May, '97. 85% 554 

Detroit Citizens' Street Ry.......... 2.000,000| 1, 250, 0000 100%] .. pCentral Traction Oo 50 1,500,000  1900,000  ........ e... — ‘ 

Ft. Wayne & Belle Isle Ry.......... 400.000 400,0005 5% July, '96. 175 |.. qOitizens’ Traction Oo.............| 50] 8,000,000 [8.000.000 6 % A. e3 

Rapid Éallwa Oo... IRL. 250.000 250,000 44 .. | 100 rDuquesne Traction Oo......... 50: 8,000,000, 13,000,000 8 % A. T 

Detroit Electric Rallway............|. 1.000, 000 1,000,000} · w.. oe ee Pittsburg Traction Co............ 50| 2,500,000. 1,900,000 3 %, Aug., 25. oe E 

Wyandotte & Detroit River Ry..... "250.000 : Oe tte aes 100 | 110 Federal St. & Pleasant Valley Ry. 25 1,400,000! 1,100,000 2% , Jan., 98. ve 

. : Pgh., Allegheny & Man. Trac. Co. . 50 8,000,900] [2,994 x80 2%, Aug., 95. T i 

Dayton Q.—Aug 29: P*tteourg & Birmingham Trac. Ry. 25 8,000,000] 8,000,000 . %, Jan., '96, 2:34 

City Railway Co. . . com. 1,500,000 1,470,600:14% % Q., Jan. 1.98. 100 | 102 Pittaburg & West End Ry...........| 50, 1,500,000 1,500,000/5 % A., June 80,97 | .. 2 

Olty Railway Oo........ ....... Pid. 600.000 600,000 15 * Q., Jan. 1,98 '150 | 155 Second Avenue Traction Co., om. . 500 4,000,000] 14,000,000, ........... . . 8 1 

People's Street Railway............. . 1.100.000 | RENE ME RS AME 100 ud Suburban Rapid Transit Co......... 50 800.000 200. C00 ss " E 
$ Unlisted. t Fx div. * UnMeted. f Full paid. I Outstanding. + Ex div. 


a Leased to New Orleans Traction Company at 6 J on stock. 

b Leased to New Orleans Traction Company nat 8 * on stock. 

c Leased to Central Crosstown Rallr At 8 % on stock and Interest on bonds.. 

d Operating the former Met. Trac. system, that corporation having become extinct. 

e Leased to 23d Street Ry. for 99 years; lease assigned to Metropolitan Street Ry. 

f Leased to Houston, West Street & Pavonia Ferry—now Metropolitan Street Rallway. 
Leasea w Metropolitan Street Railway at R % on stock unti] Oct. 1, 1X97; thereafter 9 % 
Leases io Metropolitan Street Ry. for 99 years from Jan. 1, 1896, at $215,000 per annum. 

í Leased to Metropolitan Street Railway for 18 % on stock. 

j Leased to Met. St. Ry. for 99 years from April 20, 18592; € & first 5 years, 8 & thereafter 

k Leased to Metropolitan Street Railway for $145,000 per annum. 

l Leased to Metropolitan Street Railway for 18 per cent. on ca pital stock. 

m Oontrolled by Third Avenue Railroad by purchase. 

n Dividends of 14 & yearly guaranteed by Consolidated Traction Company. 

o Controls by lease the Alleg'ny, Cent., Citizens, Duquesne, Fort Pitt and Pitts’h Trac. Oo 

p Leased to Oonsolidated Traction Company for R & per annum on par velue o (stoc« 

q Leased to Fort Pitt Traction Company for 6 & on $8,000,000 capital stock. 

r Leaned to Consolidated Traction Oompany for 4 % On capital stock after October, 

a Leased to Consolidated TractionfOompany tor J & on capital stock after October, 
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Capital Stock. 


Bate and Date of 
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[TELEPHONE AND TELEGRAPH OOS. 


— 
9 " — — 
NAME. Par Authorz ql Issued. Last Div. Bid. | Asked. NAME. Par pare Issued. Last Div. Bid. Asked. 
— 29 
3d ERA pne. A d n $850,000. $850 , ROSTON; MEE | 
eereeososoe ' „000 2 3$, Feb. 98. is American Bel] Telephone Co....... 100} 50,000,000 NES e Q., July, 98, 283 |284 
Northampton, Mass—Aug 29 773 N Bae & Telephone Oo....| 100| ...... . 1 « Q., Jan, 88. 73 74 
Northampton Street Rur 100 800,000 228, 0004 % A., Jan., '98. 168 | 175 ew England Telephone Oo........| ..]| 10,894,600' 10,804,600 81.50 965 Feb. 98. 144 D 
—Aug 29: New York.—Aug 29: 
Omaha, Neb. E American Telegraph & Cable CO. 1 4 
Omaha Street Rv. .. 100] 5,000,000} 8, 000, 00 . . .. . 25 Central & South Am. Teleg. Oo 90/14 000,1000 14,009,000 154 35 Q 96 | 98 
Paterson. N. J. Aug 29: *Oommercial Cable Goo 10 9050000 38 % Q. 106 |105 
ater „ da Franklin Teleg. Co...... 2V N guar. iuc 11000000 e 2 Q. leo |185 
Paterson Ry. Co... e*e09090209000099925058 100 1,250,000 1,250,000 090900000000000000 85 Erle Telegraph & Telephone Oo... "S. 100 5.00000 1 800. 000 7 ^» Ts ] 40 oe 
Providence, R. I.—Aug 29. {Gold & Stock Telg. Cox xq. E [no d 
0 . . nterna 1 l T E U ` 2929 2 260 7 S 
United Traction & Electric Oo.. . 100} 8,000.000| 8, 000, 0004 , Jan. '98. 70 Mexican 8 e. 38855 ess. |l) % Q. 835 110 
EN ds * k & New Jersey Tel. Co. 000 000 872A C ! ocha 
Philadelphia.—Aug 29: 5 ersey Tel. Co..| 100 5,000, 000 8, 728,000 1% % Q., Jan., 98. 149% 150 
Fairmount Park Trans. OO. .. 520 pd.| 80 2,000,000! 1,770,000'2 %, Dec. 9. 14% ee, 78) 15 2 000. CL T oles 
Hestonville, Man. & ees g 80 8800 Be o2 %, July 15, 98. 43), *Sout'n & Atlantic Telg. Co.guar.s 96 2 950000 9 a zs as 
Hest'nvl'e, Man. airm’t..6 % prd. 3, 533,900 3 % S—July, '98, 65 loor S Ee 20, 25 2 $ §5 | 90 
aRaemonut Pk. & Had. Heat 50 800,000 800.600 3 % Feb. 15 08. 65 ) Tel On . 97 870.000 1 % S. 5 bl 94 
D bo vL RA r ß EL ye ee . ee , ’ s , l "d 
V Oo an ete ae ] 1 n 33 „%%% % „„ e 2 TDiv. guar. by Postal Teleg. Co. 870 000 1% . Jan 4 98 91!4 9414 
Witizens’ Passenger Ry Barr A 50 500,000 192.500 SA TTITTITEIIII i TII 315 2 2 . 
Frank ford & Southwark Pas. R 50000 158 000 ARTS Os 390 e 70 0 2 
f Lehigh Avenue Ry. Co e ees 50 1,000, LRL | 26 %%% „%%% 2 00%. 47 B n Tel l C i E os ( tla.) PEL 25 400,000 ee ee 1 % Q., Feb. 98. 14 ee 
f Lombard & South Street Ry...| 25 1,000,000! A & O. 89 Cn e En Canada.)... ...| 100! 8,168,000| 8,168,000 2 % 8. 169174 
d Second & Puce 85 Ry.... 80 1909 00 771.076 $9 share A, Mar. 98 256 UBI E Teanione Ca, Bere COs: 190 Mu NR TID vis 45 
le's Traction COO. een f ,000| 16,000,000. : ] 1], 98. ... /IMCARUO E CTEDDIOTE geen ox o ceste i| cese 202 "n 
er dermantow n Passenger Ry....! 50! 1,500,000 t 572.800 ge MAD 185% 2 Dist Er & Telg.Co.(Pgh.).| 100 750,000 750.000 altes 
yGreen & Ooates Passenger Ry. 50 500,000 150,000.3 % Jan., 1898. 136 up re m ay „ Telegraph Cf | ss... TT 68 | 78 
hPcople's Passenger Ry. . . com. 25) 1,500,000| 740.000 = udson River elephone Co....... 100 2,000,000} 2,000,0001 % Q. 76 | 78 
hPcoples eer kv. ., pid]. «| 780 000 ff. 10 .. | ‘Northwestern Telegraph Co..guar| 50, 2.800.000 2,500,000 244 % Q. TER 
TOR el phia Traction Col . 50 30, 000,000 120,000,000 4 92 S Oct. 1,°97. | 9134 dd ence (R. I.) Teleph. CO. vss 50, OO IE, roce M ai B6 | «6 
jOatherine & BainbridgeS$......| 50 400,000 6 % A—Mar. 98. B Southern New Eng. Teleph. Oo... . 100. 8,000,000] ...... " 119 12 
¿Continental Pass. RN. . guar..| 50 1,000, 000 [550,000 $6 share July, 98. 142 - ))) ee MEME 
Conte Passenger Ry. Co. . 50 600000. 800,000. cemere „ ELECTRIC LIGHT AND ELECTRICAL MFG.COS 
Philadelphia City Pass. Ky... ... 50 1,000,000} 475.000 $7.50 share July 98,17 ee 8 
jPhiladelphia & Gray'a Fy. KR. “ 50 1,000,000) 298,650 $3.50 share July '95 90! 4 Boston, Mass.—Aug 29: 
pRidg. Avenue Passenger Ry... 50 750, 000 420,000 212 share, July '98. 288 Fort Wa 1 55 vul Oo 
ibuiadelphia & Darby Ry.guar.| 50| ........ 1200,000,82 share July, "98. | ... Ft Wave Elec Co. T „55 5 e 8 mre " m 
jlith & 19th Sts. Pass. Ry. guar... 50l oo tea wn 250,000 154 % S., July, '9g. 157 G . 1 EI 200 ic C 1. C. »eriegR " Quo Med. 3 "P 8 es 
Jr hirteenth & 15th Ste. Pass. Ky. 50) 1,000,000} 335.000 $11 sh. A., July, $8 275 z % a D E ANE ees 
Dub rae nee e July 108 [225 j Mule DI lues] ee t 
Went Philadelphia Pase. Ry. .. . 60/ 750,000  |750,000,$10 share, July '98 225 Westinghouse Elec. & Mtg.Co. com. 50, ...... 146,700 : To 115 
V. - Aug 29: esting house Ei. g. Co. pfd. 50 4,000,000! 3,996,053 13 gg. ‘| ai 
5 i 100| 5,000,000! 5,000,000 9 Westinghouse El. & Mfg. Oo. aasent.| 50, 11,000,000] 8,198,128) „. t | ae’ 2 
oc es ecce „4444 ` , : ; eee we wae ne Hun 20 ee 
Reading, Pa.—Avg 29: N New York.. 100! 9.188.000 7.988.000 132 134 
Readin Traction CO Lt — si 1,000,000 1,000,000 Semi-an. Jan. & Jy 15 *Edison Elec. ng Co., Brooklyn.. 395 ; 700, e.. 32 
P ECHS Passende Ry) . . . . 50 350.000 350,000 Jan., 198. 114 Edison Ore Milling Co 10 „000, 000 4, 000, 000 1% % Oct., 97. 122 1234 
lEast Reading Electric Ry. . . . . 50 1,000,900] f 1, 000, 000 Jan., 98. 64 Pain 1 ees Oo......... * sector T n E 
‘Ta 210 „„ „ „„ 0 9*9 . EUR 8 z sees ^. 
St. Louis Mo.—^z 29: General Electric Co. . . . .. pra; 400 40.000.000 00% tee | aoa) 4D 
Fourth Street & Arsenal Ry . 50 800,000 150,00 ũ ...........- š Interior Conduit & Insulation Co... 100! 1.000.000 1600000 T S., July, 98. 97 99 
Jefferson Avenue Ry. Co [ᷣ( esseer i " 800 400.0002 % Dec., 1888. on United Elec. Lt. & Pow. Co... ..pfd EN aie pes iiid 41 oe 
ll Ry eneeenereeanee ec „6 „46 00 „500, 2,400, 00001 95 Jul „„ 98. 126 E , ; e... °.. e... 909 E wa ee ee 
Rating Railway Oo. eseese] ee | 2,500,000) 2,479,000 1 4K, Juiy, 88. si Pittsburg, Pa.—Aug 29: 
Cass Avenue & Falr GroundB....| .. | 2,500,000] 2,500. 000 0 4 an Allegheny County Light Oo........| 100| 500.000 500.000 J. & 3 
Citizens’ RR. .. . . e e e 100 2,000,000) 1.500, 000 95, Oct., 8. 90 East End Electric Light Coo 50 600,000 800.000 Q . 80 | 140 
St. Louis RR ee t Pa ee de 100 2,000,000 2,000,000'2% V, July, 98. 95 hil d l hi P =" T , 1 PTS 10 
Missouri RRR... . . 50 2,400,000) 2.300.000 17 % July, B. (70 Philadelphia, Pa.—Aug 0. 
People's RR. Oo. 4n .... . 50 1,000,000 300.000 500. Dec., 89. 2m Edison Electric Light Oo...........' 100| 2.000.000 17 
Southern Electric Rx... . com.] 50 500,000 500. 00hwv . 5724 *Electric Storage Battery CO.. com. 100 8 500 000 reno UT nes 1446 ee 
Southern Electric Ry------ 6 % pref., 100) 1,000,000) 1,000,000:3 , July, '98. 110 *Electric Storage Battery Co...pfd.| 100 5000000 . — 9474 85 
St. Louis & Suburban Ry. +++ 100] 2,500,000. 2,500,000] ....eseeseseroneoe 58 *Penna. Ht., Lt. & Pow. CO. . . com.] sol 5'000000| . . etn ; 41%, 12 
Union Depot RR. ‚· J 100 4,000,000 4,000,000 8 Xx A., July, 98. sla ney m A nre "etn pfd. 50 5 00:000 eco» 90 Ue a Oct. oj. oe ` 
orthern Elec. Ligh ower Co.. 500 (X ERA NAA ISOR „ se se 
San Francisco, Cal.-^"vg. Southern Elec. Light & Power Co.. 10 187.500 137.500 dis. Jan.11'97| 13%, 14 
California St. Cable RK... . .. . . 100} 1,000,000} 600, 000 50e. monthly. 107 f ; » sos 8 10 
Geary Street Park & Ocean RR. . . . 00 1.000, 000 375,000 92.50 share, 96. 40 Miscellaneous. Aug 29: 
Markets5trect Ry. e 160 UU 18,750,000 Q., 60c. per share. 537% Ern EO. Do Vie 14. 6 elie’ 500 
i * RR... U , 550,000 TTTTIEXIII TTTTTYE eee T gzepor onn. ec. . O0. * E eee * ae 
Presidio & Ferries MissourisKdison- A. Doula) com] y o eee | eee 32 | 87 
Scranton, Pa —Aug 29: Eddy Electric Mfg. CO 25 DIRAS sees 12 | M 
Scranton Railway Co... .. . 80 6,000,000] 2. 500. 00 .... .... 12 Hartford (Conn.) Elec. Light Co.. 100) 3850 ½F . bees — | 18 
m Scranton & Carbondale Trac. Oo..| 100 500,000 500,000,  ..... " xs Hartford (Conn.) Lt. & Power Co.“ 25 175.000 . s °. ue 125 
Scranton & Pittston Traction Co.. 100 1,050,000) 1,050,000! . .. — à ee New Haven (Conn.) Elec. Lt. Co....| 1000 100000 ...... ert E 7 
veia Narragansett (Prov., R.I.) Elec. Co : DIDI 3 170 180 
Springfield I11.— Aux 29: Rhode Island Elec. Protec. Dose. 5 100 1,200,000] ...... [2% Q., Oct., 96. d 3*＋ 87 
Springfield Consolidated Ry... . 100 750,000 750, 000 . . . . ex Royal Elec. Co. (Montreal).......... 10000) ⁰ rs 110 | 120 
f Toronto (Canada) Elec. Light C sid ane 5 2% Q * 1617] 163 
; ( ) ght Co... | 
Springfield Q.—Aug 20 Thomson-Houston Welding Oo....... 100 1,085,000! 1,085,000 M % Q ; 13864] 137 
Springtield Street Ry. eon «| 100| 1.000, 000 1. 000, 00 . ad Woonsocket (R. I.) Electric Co..... 108 ws m SE dis 3% S, Dec. 1, 96. i 30 
Springfield, Mass. Aug 29. 1111 tox d. 
Springfield Street Ry... . ... 100 1,200,000, 1. 168, 7008 A. 194 ALLIED INDUSTRIES. 
Toronto Canada. Aug 29 a 
Toronto Ry. Oo. . . 100 6,000,000! 6. 000.000 134 % 8. 100 Boston Mass.—Aug 29: | | | 
Montreal Street Railway Co. . . 4,000,000) 4, 000, 000 4 % 8. 27614 ee. DUE „ T€ : i 109 10,000,000, ......... | 2] ^ ss 
Street Ry. u’g Properties... 1,500, 000 1,248 N : * 
W ashington, D. C.—Aug 29. United Electric Securities Co.. pid. 100; vs 1 ioe "ab. ae. sa n 
d 50 „ „ 6 6 %%% % „%%% „„ 50 000 000 60 0 6 „ „ „ 6 „6 2 ee : À s a 
a DEEE rs E ERE CASE 100 | $12,000,000: 12,000,000 65. per sh, Oct. 97. 73's New Y oPk.—Aug ?9: 
Columbia Ky. CO eee eee ....| 50 400,000 00,0006 % X. 76 Oonsolidated Electric Storage Oo... TM m 
Eckington & Soldiers! Home Ry... 50, 707,000 652,000 ͥͥͥ 8 Edison European. ° Á De 5 3 
Georgetown & Tenallytown Hy.....| 50 200,000]  200,000| .......... e sis Safety Oar Heating & Lighting Oo.. em 105 
Metropolitan RR. COOoOo.[( .....| 50, 1,000, 000 453,900 2% % Q. 121 „ pP er : meee USE 24 | aR 
orthington Pump Co.......... pfd; 7 * h 
Worcester, Mass.—Aug 29 | vn 90 
Worcester Traction CO.. . . . . com. 100 8,000,000; 3,000, 0000 . . 15 Philadelphia, Pa.— Aug 2: 
*Worcester Traction Co......6 % pfd.: 100 2,000,000) 2.000.000 8 % S., Feb., '98. 93 Acetylene I. H. & P. Oo. . . . $35 pd. .. 
Worcester & Suburban Street Ry... 100 550,000 542,500 4!« %, 1897. 85 EU E te DAR Bee 1 14 
nite aimprovemen . BC - ? 
Wilkesbarre, Pa.—Aug 2: Welsbach Commercial Co..... com dads 74 . 
Wilkesbarre & Wyomin Val. Trac. 100 5.000.000 5.000.000 1%, Jan., 97. 24 vee. due deat o iss pfd.| ^ Xq 15 20 
Welsbach Light Co " ay 
e Unlisted. f Paidin, {Full paid, | Outstanding. ¿Ex div. Welsbach Light Co., Canada eee LET 
a Leased to Hegtor ville, Man. & Fairmount Passenger Ry. for 6 % on stock rannum. NET 72 
b Consolidatio, — fElectric, People's and Philadelphia Traction companies. Fired charger Pittsburg, Pa.—Aug 29: 
and all indebte ness of constituent and leased companies assumed by Union Traction Com. Ud Mfg. e: eer 1 i 
any. Stan r ndergroun able Oo... — oe e 
ý o Practically all shares owned by Union Traction Company. : Q 112 115 
d Lease to Frankford & Southwark Passenger By. assumed by Electric Traction Oo. Miscellaneous.—Ang 29: 
e Leased to Klectric Traction Company. *Barney & Smith Car Co.......com. 18 | 16 
Controlled by Frankford & Bom wark Passenger Railway. Barney & Smith Car Oo........pfd. 2% 35 
g Leased to Pone Ban Railway at $5 per share. put a ae SG e a 30 37 
h Majority of stock owned by People’s Traction Oompany. Oonsol. Oar Heating Oo............. [2&0 O i : 
i oed to Union Traction Company. iid Johns-Pratt Co 1990000 17$ 26. Feb. 98, ed 95 
j Leaso transferred to Union Traction Company. *Pratt & Whitney Oo . . . com. pin "l8 
ij Leased to United Traction Co. ats rental of 810,000 per an. in 1866-7-8, $20,000 p. a., in | Pratt & Whitney Oo............pfd us 40 | 50 
13 14-1900 and $30,000 per annum thereafter, payable seml-aunually, rental declared as a divi. atlilwell-Blerce Oo.............com. es 70 | $0 
d ind „semi-annually. Stillwell-Blerce OG. cesse ld. 2 * Be t 1 , 106 109 
k Dividend of 10 X guaranteed by Reading Traction Company. Shults Belting Oo................... Photii e) |a 
i Dividend of 434 & guaranteed by Reading Traction Company. St. Oharles Car COO eese. Matin 85 | 90 


m Leased and operated by the Scranton Railway Company, formerly Scranton Trac, Oo, * Unlisted, 
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Amount. 
— — — Interest 
NAME. Authorized.| Issued. |Due| periods. | Bid. | Asked. NAME. 
Albany, N. Y. New Orleans La. 
Date o/ Quotation— Aug 29, 1898 Gua cle E 6«.| $150,000 | $150 
The Albany Ry................ 1st mtg. 5s. TT $29,000 |1905 FIF T? Cresce eom esc 153 ERE ' 000 1912 M. & N. | 101 Pa 
The Albany Ry. Go. . Cons. mtg. 58. $500,000 | 427,500 |1980) J. & J. |*li2. | .... Orescent Olty RR... E ERAS: DP Meee 90,009 [1290] SL. € IR a) 
he MM MN. CO. . .. . Gen. mtg. 56. 750.000 875,000 1947 M. & N. 111 è New Orleans Cl RR.. Bl. AK E: Ses) M | Sey Heels ao — 79 
Watervielt Turnpike & RR. let mtg. 6s | 350,000 | 850,000 |1919| M. & N. |*118% | .... FN. Orl’sClty & Lake RR "ist ete S. 8 5,000000 d s ep TE — 
Watervleit Turnpike & RR. zd mtg. 68. 150,000 150,000 1919 M. & N. 115 N. Orlea & Carrollt Uu mig Hei yl Mage oe Se Bo 
y Clty Railway Co. .. os . sad 7 08 ns ton RR. ad mtg. g.6s.| 350,000 850,000 |1907| F. & A. | 110 goa 
Tro Seis E AN Ta „ 05 417 a Railroad Oo.......Cons. mtg. 6s. 800,000 800,000 1912 J. & J. 101% 
ouis. by Albany Ry. Co. tSt. Charles St. RR. Co...... lst. mtg. 6s.| 800,000 75,000 |1906| J. & D. | 104 | .... 
Princi and interest guar. by Mies: 6187 Rx. Co " ist 8 rdi 
Al y Ry. Co. 1$90,000 outstanding. j 
Baltimore Md. New York. 
Date of Quotation— A ug 29, 1898 "n Here of Quotation— Aug 29, 1898. 
antic Ave, (Brooklyn) . . . Imp. g. 5s.| 1,500,000 | 1,500,000 |1984| J. & J 
Pass. Ry...1 g. 58. 2,000, | 350 p ,500, ,500, .&J. | 95 
Fere nie. oc T. isk ieee. 2,000,000 | 2000000 |1911) M. & N. | 113% | 114 | Atlantio Av. (Brookln)-1stgen. mig.5s.| 759,000 752, 000 1900 M. & S. | 102. ꝶ— 
sn & Imp. g. 6s, 1.250.000 | 1/250,000 |1901| NM. & S. | 108 ic 8 T c v. (Brook yn) . Cons. mtg. 58. 8,000,000 | 1,966,000 |1981| A. & O. | 108 E 
Bal. Trac. Oo... No. Balto dtv. Ist mtg. g. 5s 1,750,000 1,750,000 1942 J. & D. ro way 7th Ave.lstcons. mtg. g. 5s. 12,500,000 7,650,000 1948 J. & D, 119 120 
Bal. Trac. Co. Coll. Trust. Ist mtg. g. 58. 750,00 ( 1900 J. & J. oe 1,500,000 |1904| J. & D. | 105 106 
Baltimore Traction Co. Convertible 5s.| 800,000 “[... 1906| N. & M. Wee 
ntral Pass. Ry. ss... Ist mtg. 68 96,000 117,000 |1912| J. & J. TAM 1,120,000 e u5 117 
82 Pass. y. Oo. . Cons. mtg. g. 58. 601.000 580,000 1932 M. & N. quem 2882 1905| es... 104 10514 
& Suburban Ry. Ist mtg. g 5% 3,000,000 | 8,000,000 1922 J. & D. See | $0090 10 d d TE 117 
e ~ n ip Ist mtg. 58. 222 1,000,000 1942 M. & 8. panicle 18888 3 A 4 22 $e 114 
Metropol tan Ry. (Wash.).1st mtg. g. 56. 1,850,000 1,850,000 |1925| F. & A : 250,000 i 250.000 1941 A. & 6. 104 108 
he bonds of the Baltimore Traction att i —5 1| J. & J. 109 110 
Oo., the City & Suburban Ry. and the te P 1941| M. & N. | ...... ^ 
Lake Roland Elev. were all assumed by *700.000 , vy 1945| „ 1004 | soens. 
the Baltimore Consolidated Ry. Co. 12388 d 1900 e ^ 104 
13151, n escrow to retire let. mtg.bds. 950,000 250,000 1922 M. & N. | 118% | 1 
Boston, Mass. soem m efr we n 
Date of Quotation— A ug 29, 1898. 000, , 2| J. & D. 118 
t & Boston RR. . let mtg. g.5s.| 5,979,000 2228 1924) J. & D. 1604 | 105 Cert indebt 6 2. 1000000 12000 050 1914 Pan 108 Ki 
2 * . . (E 3 * , — * 
TAMEN EL: 5 pr yc 2.000.000 eH 1 — 105 2 Spite we KSt. Nich. Av.. Ist mtg. 68. 1,200,000 | 1,200.000 |1910| M. & S, | 118 116 
84.0001 3. ud A 3 e: ’ . . Cdi ow p. aot. N. Av.. ad mig. Inc. 66 1,500,000 | 1,500,000 |1915| J. & J. 90 05 
i 191, — escrow to retire ou nd- d x. Ave. & Pav. Ferry RR. Ist mtg. g.5s.| 5,000,000 5,000,000 1998 M. & S. | 121 122 
ng of absorbed companies. — reu — od 9 m. cl. tr. g. 55 1 pv 1997 p, & A, |118 ant 
Seco nue Ry..Gen. cons. mtg. 58. 1,000, , 1909| M. & N, | 107 
Charleston S. C. Second Avenue Ry... ........ De 58. 600,000 800,000 1900 J. & J. | 105 1 
Dateoy Quotation =e 20. 1898 Seay ec Ame rte oao | eno aie | Hae) H 
47, 3. eet . let mtg. 5s. , ’ 1919) ...... | 113%] 114 
eee, re Soom | somow hag yey [Ue | i 
n City Rt. mtg. Y J. . ee — * enty-third Street Ry. . . Ist mtg. 66 „ 1909 J. & J. | ...... Td 
tOontrolled by Charleston St. Ry. Co. Union une as 4 2 . . DSb. 5e Ege 10 1900 J. & J. |108 | .... 
eberry) Hy..... lat mt . 5a. * , , ,000 1942 F.& A 113 1 
Chicago Ill. tt Westchester Electric AR. lst — 5s.| 500,000 500,000 1948 J. & J. | 109 3 
Date of Quotation—Aug 29, 1898. 191,005,000 in escrow to retire gen. mtg. 
Ohicago Olty Ry. ... let mtg. 46. 6,000,000 | 4,619,500 |1901| J. 101 1 ,850,000 1n er 
Chicago Paet fie B» : T —— . 1 228 MA 1008 8. 41 ^ oa” obligations. " Fenn 
Chicago Passe r Ys.. na. mt . 68. Li » U 1929 J. e | eseecse LL 2,000 in escro 
cogo & So. Sie R. Ist mtg. I 38. 7,500,000 7,500,000 1929 28 s... m . bon m so retire Ist and ad 
WSs Gide B. T.........-- 4s. 1.500.000 750,000 1907 . & J. STER q il Aurrea n treasury $80,000. 
113 Div. Ry..... lst mig 47, 4,040,000 | 4,040,000 1982 J. & J. 108% | ...... t Guar. by Union Ry. Co. 
e Elevated RR. Ist mtg. g. 58. 7,574,000 | 8,781,200 1928| J. & J. eu To 
Metrop. W. Side Elev. Ry..1st mtg. g.5s.| 15,000,000 | 15,000,000 1942 F. & A. | 54 5134 Ponto Canada. 
Nub deno = RE. 8 Ist mtg. 56. n 8 1906| J. & J. 104 6 | Date oj Quotation— Aug 29, 1898, 
North Ohicago City cage yere G^| 200.000 | 500000 1800 J. & J. .. e. Toronto Bi. . mide $4000 | 200,008 ux aki hee 
North Ohicago Oity Ry..... consol. 434a,| 2,500,000 | 2,500,000 1927 M. & N. | 104 10414 || 435,000 s ia g. g. 18. 4,550,000 | 2,200,000 . "T f 
West Chicago St. RR. . let mig. 36. 4,100,000 | 5,959,000 |1928| M. & N. | 10424 | .... * |1800.000 in ene m. single track authorized. 
West Chicago St. RR........ Deben. 6s...| 2,700,000 700,000 19110 J. & D. | 994 | 9974 000 in escrow to retire 6s due in 1901. 
West Chicago St. RR. . Con. mtg. g. 58. 12,500,000 | 6,000,000 |1986) ...... | = 91 Philadelphia 
QW. St. RR. Tunnel.. Ist mtg. 58. 1,500,000 | 1,500,009 |1909| F. k 4. dvd ‘ 
Redeemable st option on 60 da. notice. Date of Quotation — Aug 29, 1898 
EE treni, interest of . mAg. Got 2O00 | 810,000 S J.ET [iore 
which is owned by W. Ohi Si. RR. G red — e sees Ist mtg.7*| 300,000 200,000 100 J. & J. Ne * 
T te r C AERE 
‘ Y y m 6s 150,000 oe, l2225] "9999€ . he ITI 
"e a after Oct. 1, 1899, at Koopas Pass. Ry................. „lat nir. 78 250,000 250,000 |1905) J. & J. Le ce 
| by W. Chi. RR. Oo., lessee. r el NONO | Mox nde I Dus 
Int. guar. by W. Ohicago St. RR. Co. Pec ples Pass. Ry Bk. irs. cert. — 46. 5,698,210 or x: ens actui. 102 ioo 
— . Passenger Ry. .. Ist mtg. 5s 200,000 0 eO Mist: 
Cincinnati, O. Philadelphia Trac G0 .- Goll. tr. F. 42. 1.36000 1.513.000 araa |i. |i 
Date o/ Quotation— A ug 29, 1898 55 — — an Ry. -lst mig. 7s-| 100,000 100,000 2 A&O | [eee 
& Cov.8t. Ry. mtg. g. | -I mig. 58. — 500,000 500,000 A. &Q. | [| e 
. te] 29705000 marne RS AO. o | in 
Mt. Adams & Eden Pk In. . Ist mig. G8. 100,000 100.000 1905 A. & O. III .... West Phila. Pass. Ry. “ist mtg. C. 68. 250,000 46.000 180 A&O l5 | 
— row ie Ine Dons mig 581,00 581,000 |1906| M. & S. | 10774 | 108% | West. Phila. Pass. Er 2d mig. 5% 750,000 750.899 |1926 MAN .|16 iibi 
. E s....... m g. . „ M. » I ses» y , 2 
180. Oov. & Oin. St. Hy.......2d mig. 66. 400.000 400,000 qe x “ay 180 132 d e — 1 wore Issued to 
Assumed by the Oincin. St. Ry. Co. : : i Pe y for the shares of the Electric and 
$250,000 reserved to retire lsi mig. bds. eople's Traction lines purchased. 
Cleveland, O. Pittsburg, Pa. 
Date of Quotation—Aug 29, 1898. Bi see een ian 29, 1898, 
aBrooklyn Street RR. Co......1si mtg. 6s. 106 n lentown......6a.| 500,000 500,060 181 M. & 8. 90 | ...... 
Oin. New't & Oov. 81. Ry. . Cons. — 5a. 8 88 2 d D TON 102 55 TI 2 mtg. 5a. 875,000 875,000 P000 dh &. J "n EET, 
Oleveland City Cable R «sls. mig. 5a. 2.000.000 2.000.000 ^ r & Y. 100 *Du nesne Traction Go — eeeene st mtg. 5s. 1,250,000 1,250,000 1927 A. & 0. — . 118 
eveland Electric Ry.Co. ist mtg. E. 5a. 6.000900 | 12491000 1918 M. & S, | 108 SRT e Vel jacit mig. fa | 1800009 | 1,00000 . R3 enr] 
r 1500000 1.500000 1518 N. & N. | zz ed'l St. & Pleasant Veller..-Gons. 5 1,250,000 | 1,250,000 1842 J. 4 J. | » 
a Rast Cleveland RR... mtg. 58.) 1,000,000 | 1,000,000 1910 M. & S. 102 1 a | 1,250, 250,000 1923 ede à 
Ft Wayne (Ind.) Elec. Ry.ist mtg. E. G. '600000 0 M. & N. Pittsburg, Crafton & Mansfield... 000 | 750,000 102% M. & N. | 105% | ..... 
IR tas Street Ey. cre +t mete, 66. . — ineno & N. . ; P. REGE 5a.| 250,000 250,000 192 J. & J. | = 7 
ri . 85 Grand Bonide... les — — 200,000 200,000 J. & 7 12 pes 3 Tract on Co idend Ist mtg. 58. 750,000 750,000 1927 A. & O. | «+ 2 
191, - * in escrow io — bouds of us TN i Pittsburg & West. REAN 12 a Be. 7800.00 1500 000 1922 J. &. 5 shy i 
absorbed companies, marked a. Pg h., Allegh. & Manch. Gen. mtg. 5s ‘000 000 1850 A. A 6. |. 
Unterest guar. by Oons. Bt. Ky. Co. Second Ave. Traction 00... 5a 2500 000 2.000 000 1984 j & D. — 
Detroit, Mich. Sub. Rapid Transit Railway Co. .. 6s.| 500,000 500,000 |1918| M. & 8. 2 
Date of Quotation— Aug 29, 1898. provid 
* Citizens’ St. Ry. . Ist mtg. 56. 7,000,000 | 8.885.000 A.&O. | 97% enoa 7.1 
Wa 3 cum Isle Ry.. E mig. 6e. 400,000 877.000 E 99 Date of Quotation—Aug 29,1898. 
ä eee eee tenes mig. 58. ; dix TEE 
in escrow retire bonds of 1,800,000 1,800,000 J.&D. "y 105 Dep un Er ee 5s 50,000 50,000 1910 J D. 
Det. Oity Ry. and Grand River St. Ry. elsi mig. g. 5ej 9,000,000 | & 247,000 1888 M. & f. 105 107 
New Haven Conn. St. Louis. 
Date of Quotation—Aug 29, 1898, Date of Quotation 
New Haven St. Ry.........lst mtg. g. 58. 600,000 600,000 M. & 8. | 106 Siaten 4 DU Lond m aa 
New Haven (Edgewood Div.)1st tg. 56. 250,000 250,000 J.& D "à 104 seceve Ava & Fair s — lst mtg. 5a. 250,000 250,000 1918 J. & J. mt 191 
Winchester Avenue KR-.1st mig. g.5s,| 600,000 | 500,000 M.&N.|106 |... ||Oifizens' Railway "rides m mte, 64 3.000.000 1:500:000 1990 J. 4. % 1o 
E: 100,000 94,000 M.&B, ' 103 e |'tOomp. Hts., Un. De. & Mer. Ter- It % 1,000,008 1,000,000 isis’ J. & J. 111 112% 


*W'th interest. Unlisted, * With interest. 
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NAME. Bid. | Asked. 
St. Louis- 
Date o Quotation— Aug 29.1898 
Fourth St. & Arsenal St. By..1st mtg. 65. $50,000 $50,000 1908 J. & J. 80 85 
Jefferson Avenue Ey............18$ mtg. 5s. 400,000 400,000 1905 M. & N. | 100 102 
Lindell Ry. Co............. N Ist mtg. 586 1,500,000 1, 500.000 1911 F. & A 1085 107 
Missouri KR. Oo...... ccce ee eee . 1,000,000 700,000 1916 M. & S. | 107 108 
IMound City RR. Oo....... — € lst mtg. 68. 400,000 800,000 1910 A. & O. | 101 103 
People’s RR. Co.. . 8 Ist mig. 68. 25,000 125,000 |1902| J. & D 98 101 
{People’s RR. Oo 2d mtg. 78. 75,000 75,000 1902 M. & N 97 100 
People's RR. Co. Cons. mtg. 68. 1,000,000 800,000 |1904| J. & J. "m Sers 
St. Louis & E. St. L. Electric..lst mtg. 6r. 75,000 75,000 1905 J. & J. 100 10! 
St. Louis RR. Co.......... Saa vanes lat mtg. 58. 2,000,000 2,000,000 |1900| M. & N. | 100% 101% 
ast. Louis & Sub. Ry. .. 18$ mtg. g. 58. 2,000,000 1,100,000 1921 F. & A. 101 102 
At. Louis & Sub. Ry SEHR Income 5a. 310,000 300, 000. . 60 65 
ttSouthern Electric Ry....Cons. mtg. 6s. 500,000 500,000 1909) M. & N. | 113 115 
(Taylor Avenue St. Ry. . . . . Ist mtg. g. 68.| 500.000 500, 000 19130 J. & J. 110% | n1% 
Union Depot RR. Co. . Ist cons. mtg. 68. 1,091,000 1,091,000 1900 A. & O 102% 10814 
Union Depot RR. Oo......... Cons. mtg. 68. 3.500, 000 1,787,000 19180 J. & J 1144 1157 
{Oontrolled by St. Louis RR. Co. 
{Controlled by Union Depot RE. Oo. 
{Controlled by Lindell RR. Co. 
18200, 000 in escrow to retire lst & 2d 
mtg. 
28700, 000 [n escrow. 
118200,000 in escrow to retire Ist mtg. 
ods. 
San Francisco Cal. 
Date of Quotation— Aug, 1898. 
California St. Cable RR... . Ist mtg. g. 58. 1,00:,000 900,000 1915 J. & J. 114444 
Ferries & Cliff House Ry.....1st mtg. 68. 650,000 650,000 |1914| M. & S. 13%! .... 
Geary St., Park & Ocean RR. Ist. mtg. 58. 1,000,000 671,000 1921 A. & O 92 97i, 
Market St. Cable Ry. Co.....1st mtg. g. 68. 3,000,000 8,000,000 |1918| J. & J 126 id 
Metropolitan Ry. Oo................. Ist mtg. 200. 00000 e suse Tigres 
10 Cable CO. . lst mtg. 68. 2,000,000 | 2,000,000 1918 A. & O. 121% 
Park & Cliff House BR........]s¢ mtg. 68. 350,000 350,000 1912 J. & J. 109 | ...... 
f Park & Ocean RR................. Ist mtg. 68. 250.000 250 000 1914 J. & J. 887% 110 
Powell St. Ry. Ist mtg. 68. 700,000 700,000 1912 M. & S. 118 120 
Sutter St. Ry. Oo............... lst mtg. g. 58. 1,000,000 900, 1918 M. & N 1094 110 
{Controlled by Market St. Ry. Co. 
Washington D. C. 
Date of Quotation— Aug 29, 1898. 
Belt Ry. CO. . .. Oous mtgb5s.| 500.000 450,000 |1920| J. & J. 833 
Columbia Ry. 1e mtg. 68. 500,000 500,000 1914 A. & O. 113122 
Eckington & Soldiers’ Home. » mtg. 68. 200,000 200,000 1911 J. & D. 85 100 
Metropolitan RR. Co. . Coll tr. cons. 68.) 500, 000 500,000 1901 J. & J. 118 | 119 
1$50,000 in escrow to retire lst mtg.bds. 
Miscelianeous. 
Date of Quotation— A ug 29. 1898. 
Bridgeport Traction Oo........ lat mtg. 58.| 2,000,000 | 1.688, 0001928 J. & J. | 100 105 
BulYalo (N. Y.) Ry. Co......Oons. mtg. 58. 5,000,000 | 8,513,00011931| F. & A. 113 115 
[ Citizens! St. R. (Ind'polis).18$ cons.m.5s| 4,000,000 | 3, 000, 001833 M. & N. 79 80 
1 St. Ry. (Buffalo). Ist. mig. 58. 8,000,000 2,366,000 192 M. & N. 110% 111% 
Columbus (O.) St. Ry. . Ist cons. g. 58. 3,000,000 | 2.261.000 1932 J, & J. 101 102 
Consolidated Traction (N. J.) Ist mtg.59s| 15,000,000 | 13,965,000/1933! J. & D. 107 107! 
Crosst'n St. Ry. (Colu's, O.). Ist mtg.g.5s| 2,000 000 572,000 13 J. & D. 100 101% 
Denver City Cable Ry........ lst mig. g. 68.) 4,000,000 | 8,800,000/1920| J. & J. 18 22 
Denver Con. Tram’y Co. - Con. m. g. 5s.| 4,000,000 922,000 1933 A. &. 79 
Louisville (Ky.) Ry. Ist cons. mtg. g. 58. 6,000,000 4.931, 0018300 J. & J. 118 114 
¢ Minneapolis St. Ry. Ist cons. mtg. R. 580 5,000,000 1,050,000 1919 J. & J. 90 93 
fixo. Hudson Co.Ry.(N.J.).Cons.mtg. 58| 3,000,000 | 2,378,000 1928 J. & J. 102 104 
No. Hudson Co. Ry. (N.J.)..2d mtg. 5s. 550,000 550, 0001928 M. & N. . 4 
No. Hudson Co. Ry. (N. J.). . . . Deb. 6s. 500,000 439,00 1902 F. & A. | .... | ..... 
Paterson (N. J. Ry... . . Cons. mtg. g. 6s. 1,250,000 1,000,000|1931 J.& D. 107 1085 
Rechester (N. Y.) Ry. lst mtg. 5s. 8,000,000 2,000,000|1930 A. & O. 96 CRL 
Bt. Paul City Ry. .... . . .... . Cong. E. 58. 5,500,000 4.288. 0001837 co 92 
St. Paul City Ry. . ...... ...... Deb. g. 68. 1,000,000 | 1,000,000|1900| o 90 92, 


181,000,000 In escrow to retire Ist and 
d mtg. bds. 
1£400,000 in treasury. 
Buffalo Ry. Co. 
1877, 000 in escrow to retire bonds of 
O. €. St. RR. Co. 
837,000 in treasury. 
230,000 res' ved to redeem prior liens. 
{$620,000 in escrow. 


Bonds guar. by 


With int’reat 


ELECTRIC LIGHT AND ELECTRIOAL MFG. OOS. 


Boston, Mass. 
Date of Quotation—Aug 29, 1898, 


&dison Elec. Illuminating Oo., Boston.. 2,028,000 | ...... Quar. 156 week 
General Electric Oo., gold coup, deb. 58..| 10,000,000 8,750,000 19222 . s 107 ‘eas 
Pittsburg, PA. 
Date of Quotation— Aug 29, 1898 
Allegheny County Light Co....... .. 68. 500,000 . .. [IDL] J. & J. 106 | ...... 
Allegheny City Electric Light............4a. 260,000 . . [1913 A. & O. | ...... FER 
Westinghouse Elec. & Mfg. Co..Scrip 6s. 195,570 exa pies M.&S é Pee 
Miscellaneous.—(Aug 29, 1898.) 
Edison El. lg. Oo. (N. York) 1st m. 58..| 4,312,000 4,812,000 |1910| ...... 110 
Edison El. IIIg. Co. (N. Y.) con. m. g. 5s.| 15,000,000 2,188,000 |1993]  ...... 1175 | ...... 
Edison Elec. Illy. Oo. (Brooklyn) 2,500,000 1,500,000 |1940|  ....... $e 111 112 
Edison Electrice Light (Philadelphia)..| 2,000,000 — oe mE T puo 
Edison Illg. Co. (St. Louis)) 4,000,000 eO... |1928| F. & A. TOM petes 
Mo. Elec. Lt. Co. (St. LOUIS). , Ist mtg. 6s. 500,000 esses 1909 A. & O. " 
Mo. Elec. Lt. Co. (st. Louts)...2d DE 68. 600,000 eue MPQ EY. Tene owe 
United Elec. Light & Power Co(N. Y.)..| 5,000.000 33 mhern "n 
TELEPHONE AND TELEGRAPH. 
Miscellaneous. 
Date of Quotation— Aug 29. 1898. 
American Bell Telephone....... e 1898 F. & A. 101%) .... 
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NOTES FOR INVESTORS. 


Late quotations 
casting, 1150 0l2c. 


A meeting of the stockholders of the Bell Telephone Company of Philadelphia 
will be held on Septomber 20 to vote on increasing the capital stock from $2,000,000 
to $4,000, 000. 

The interest upon the scrip of the Westinghouse Electric & Manufacturing Com- 
pany to September 1, 1895, will be paid to holders of record of that date. Books closed 
August 24 and reopen September 2. 


The stockholders of the Postal Telegraph Company will hold a special meeting 
in New York on September 8 to vote upon the proposition to reduce the capital 
stock of the company from $15,000,000 to $10,000,000. 

The Coney Island & Brooklyn Railroad Company reports for the quarter ended 
June 30: Gross earnings, $274,753; net earnings. $145,969; other income, $29,142; 
charges, $156,261; surplus, $15,550, against $17,207 in 1597. 

The Bloomington & Normal Street Railway, as successor to the Bloomington 
City Railway, bas made & mortgage to the Illinois Trust & Savings Bank of Chicago, 
as trustee, to secure an issue of $250,000 first mortgage 5 per cent. bonds. 


The stockholders of the American Telephone & Telegraph Company, the com- 
pany controlled by the American Bell Telephone Company and owning that com- 
pany's long-distance telephone system, will vote September 8 upon a proposition to 
increase the capital stock from $20,000,000 to 525, 000, 000. 


The first mortgage bondholders’ committee of the Terre Haute (Ind.) Street 
Railway Company has prepared a bondholders' agreement and has secured the de- 
posit of more than a majority of the bonds thereunder. The limit of time for re- 
payne deposits at the IIlinois Trust & Savings Bauk, Chicago, has been fixed at Sep- 
tember 15. 


The sale of the Suburban Traction Company of Orange, N. J., was completed 
on the 24th inst., on which day the purchasers of the road completed the payments, 
fulfilled all the conditions of the sale and were given full possession. Receiver Whit- 
tlesey represented the Suburban Company and Charles A. Sterling, Bernard M. Shan- 
ley and John Ely the purchasing company. 


The Chicago Dispatch " gays that of the $2,000,000 of Commonwealth Electric 
Company bonds recently issued it is announced that $500,000 have been placed in 
London with the London-Scottish American Trust through Aldis, Northcote & Wil- 
son. In addition $1,000,000 have been placed in Chicago. N. W. Harris & Co. are 
otfering the remaining $500,000 of the bonds to the public."' 


A notice calling in its issue of 5 per cent. bonds has been sent out by the New- 
ark (N. J.) & South Orange Railway Company. The issue aggregates the sum of 
$500,000, and the call is the result of an arrangement with the North Jersey Street 
Railway Company, whereby the latter absorbed the Newark & South Orange Com- 
pany. Now 4 per cent. bonds will soon be floated by the company, it is said. 


The New York State Railroad Commission has authorized an increase of the 
capital stock of the Catskill Electric Railroad Company from $30,000 to $400,000. 
The road was originally built to be operated fora distance of only about two miles 
from Catskill village, but it now plans to extend its scope by running out to Wind- 
ham and Cairo and other villages in Greene and adjoining counties, making a line 16 
miles in length. 


The General Electric Company of Schenectady has filed with the Secretary of 
State at Albany a certiticate of reduction of capital stock as follows: Common stock, 
from $30,460,000 to $18,276,000, and preferred from $4,252,000 to $2,551,200, making 
the total capitalization of the company $20,827,200, or a reduction of $13,884,800. The 
amount of capital actually paid in to the corporation was $34,712,000, and the amount 
of debts and liabilities is estimated at $6,269,500. 


The United Electric Securities Company, Boston, invites proposals for sale to it 
of so many of its collateral trust 5s, bonds of the fifth, seventh, ninth and 
tenth series, as can be purchased with the following amounts of cash: Fifth 
series, $9,775.91; seventh series, $3,493.75; ninth series, $47,553.75; tenth, $12,800; 
total, $74,026.41. Sealed proposals will be received at the ottice of the company iu 
Boston until 12 o'clock M. August 31. All bonds accepted will be paid for September 
2 on delivery, together with accrued interest to that date. 


The St. Louis Republic" states that St. Louis capitalists are at work on a 
scheme, which if successful will place them in possession of the rights and franchises 
to operate al! the street railroadsin Havana as soon asthe terms of peace are suf- 
ficiently defined to enable them to proceed. It is the intention to put in a system of 
trolley roads in Havana that will completely cover thecity. Notonly is it the in- 
tention of these parties to operate a complete railroad system in the city of Havana, 
but also to exteud lines out intothe surrounding country, one in particular being 
projected to a fine bathing beach about 12 miles beyond the city limits. 


Orders have been entered in the United States Court at Detroit for the sale of 
the Consolidated Street Railway Company of Saginaw to satisfy a claim of the Bos- 
ton Safe Deposit & Trust Company, in trust, for $253,719, subject to receivers’ cer- 
tilicates of $30,000. Also for the sale of the Union Street Railway Company of Sag- 
inaw to satisfy the claim of the Boston Safe Deposit & Trust Company for $361,149.75, 
subject to receivers’ certificates of $59,000. The sale of the Consolidated Company 
may be made auy time after August 16 and of the Union Company after November 
26, and in both cases the bondholders or any party or parties at interest may be the 
purchaser. The court has dissolved the injunction issued at the instance of the city 
authorities April 20, 1897, for the forfeiture of the charter, holding that the charter 
had not been forfeited as against the bond holders. 


for copper are: Electrolytic, 12(4121c.; Lake, 12.15@12.25c.; 


The Chicago '' Inter-Ocean ” says: By far the most novel use to which street 
cars in Chicago have yet been put is now being arranged Ly the Chicago General 
Railway Company on the Southwest Side. This road, famous for its ideas and its 
enterprising schemes, is planning to go into the draying and freight transterriug 
business by trolley. If everything works as anticipated a few months from now will 
see curious flat-topped cars loaded with merchandise scurrying about on the Twenty- 
second street tracks. The idea was first suggested by the great number of steam 
railroads which the Chicago General Railway's tracks cross. In the thirty odd miles 
of line operated by the company no less than seventeen steam roads are intersected, 
and all in a factory and manufacturing neighborhood. The great amount of freight 
being hauled, transferred and shipped throughout the locality immediately showed 
the peculiar advantage which some means of cartage by electricity would possess 
over the present methods.“ 


The stock of the Big Consolidated Railway. Cleveland, O., was raised several 
points last week through the etlorts of the Audrews-Stanley and Everett- Moore fac- 
tions to get possession of enough shares to coutrol the election for directors in Janu- 
ary next. 'lhe price of the stock at the beginning of the struggle was 60 and it 
reached 764 before the reaction came. The Cleveland World "of the 25th says 
that interest in the contest had at that date died out completely and the market for 
the shares was as dull as it well could be. There is reason to thiuk," says the 
"World," ''that one or the other of the warring groups of millionaires involved has 
secured the shares necessary to control, and that efforts will be made from time to 
time to unload shares on the excitable speculative public by the defeated faction, 88 
long as the war scare can be worked." During the fight for control, according to 
tho paper:quoted, W. P. Todd of Chicago, formerly of Cleveland, asserts that he 
realized the handsome profit of $47,500 out of the sale of the stock. 
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EDITORIAL NOTES. 


Now that peace between 
The Outlook this country and Spain 
in the is practically assured, it 

Electrical industry. might be in place to con- 

sider what effect the 
changed conditions will have upon the electrical in- 
dustry. During the past few months we have ao- 
quired either by conquest or annexation extensive 
territorial rights in various parts of the globe, whioh, 
judging from their present state of civilization, 
should shortly afford excellent opportunities to the 
enterprising electrical engineer and manufacturer, 
The islands which have come under the control of 
the United States as a result of the war are without 
exception lacking in up-to-date methods of manu- 
facture and sorely in need of transportation facilities, 
as might readily be expected of former colonial pos- 
sessions of such a conservative and hide-bound 
country as Spain. Cuba, the largest and most im- 
portant of the islands, boasts of a few eleotrio lights 
in its principal oity which from all acoounts are in 
need of modern apparatus to make them satisfactory. 
There are telegraph lines it is true, but no organized 
telephone system, and electrically propelled street 
cars are conspicuous by their absence. For an island 
with an area of 41,655 square miles, or in other 
words, about the size of the State of Pennsylvania, 
and with a population of almost two millions of peo- 
ple, this is certainly not a very excellent showing. 
The amount of electrical apparatus which this coun- 
try exported to Cuba during the fiscal year which 
ended just previous to the opening of the war 
amounted to but $30,375, which, although consider- 
ably more than was sent by this country to any of 
the other islands now under our contro), is an insig- 
nificant amount as compared to similar ex ports even to 
such remote South American countries as Argentina, 
Brazil or Colombia. 

Porto Rico, which has a population of over 800,000 
and an area of 3,550 square miles, is fairly well off 
as far as telegraphio facilities are concerned, and is 
provided in certain localities with telephone systems 
and electrio lights. Our exports of electrical ma- 
obinery to this island for the fiscal year just previous 
to the war amounted to but $22,801, which, taking 
into account the differenoe in area and population, 
would seem to be a better showing than in the case 
of Cuba. 

The Philippine Islands however, owing probably 
to their great distance, make the poorest showing of 
all, there having been but $3,054 worth of electrical 
apparatus seut there from this country during this 
same fiscal year. Now that a stable government is 
assured for all these islands, and with their unde- 
veloped resources, there should bea wide field for 


electrical enterprise, not only in the telephone and 
street railway lines, but in various industrial and 
manufacturing lines as well. That new markets for 
electrical apparatus of American manufacture will 
be created cannot be doubted, as already several com- 
panies have been organized to build and operate 
street railways and lighting planis in both Cuba and 
Porto Rico as soon as their new governments are 
established. 

This opening up of Cuba, Porto Rico, the Philip- 
pines and Hawaiian Islands to American enterprise 
should do much toward reviving the electrical in- 
dustry in this country and lifting prices toa safe and 
remunerative point, which cannot be said to have 
prevailed of late. Likewise the restoration of peace 
should be the signal for the starting up of various 
enterprises in street railway and lighting lines whioh 
were held back awaiting a better money market and 
the termination of the war. 

N X * 
The recent accident to La 


Electricity Bourgogne, principally due 
as a Dissipator to fog, has brought out vari- 
of Fog. ous suggestions from more or 


less eminent men as to a 
means of warning vessels when in close proximity to 
one another, or of some method other than the aurio- 
ular signals now in vogue. Probably the most orig- 
inal suggestion that bas yet been advanced is that of 
dispelling a fog by means of electrical discharges. 
Mr. Alexander MoAdie ina recent contribution to 
the North American Review advocates some such 
method, and gives his reasons for so doing. At the 
outset he states that air at sea level at a temperature 
of 80 degrees Fahrenheit, half filled with moisture, 
has eleven grams of water vapor to each kilogram of 
air. If the temperature is lowered, say 15 degrees, 
through a obange in the pressure, the air will become 
eaturated with water vapor, or in other words, will 
have all it can hold. Mr. MoAdie then goes on to 
say: ‘‘If the mixed air and vapor oan be lifted 
about 4,000 feet, the rain engineer can ordinarily 
form a oloud or fog. Conversely, if he oan increase 
the pressure and supply the requisite amount of 
heat, he can alter conditions so that no fog forms, or, 
if it has formed, cause it to disappear. Provided 
we can control the thermo-dynamio conditions, we 
can condense the invisible vapor of the air into 
visible oloud, and, on the other hand, change the 
visible fog into invisible vapor.“ 

In Mr. MoAdie's opinion this desired result might 
be accomplished by a method suggested by Prof. 
Oliver Lodge, the well-known English aavant, some 
time ago in a lecture before the British Association 
at Montreal. At that meeting Prof. Lodge related 
some experiments which he had carried on with a view 
to discovering a method of dissipating dust fog, whioh 
frequently gathers in towns and cities. He stated that 
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he had found that a bell jar filled with magnesium 
smoke or with steam could readily be oleared by an 
electrical discharge. Experiments were also carried 
on in aroom filled with thick turpentine smoke, it 
being definitely shown that the air could be speedily 
cleansed of ite solid particles by discharges of eleo- 
tricity at a high potential. In 1887 Prof. Lodge, 
while en route to this country, was detained for 
s»veral hours by a very thiok fog, regarding which 
he subsequently wrote as follows : 

Fog is an unmitigated nuisance. Eleotrio light 
is powerless to penetrate it, and as we lay there idle 
it was impossible not to be struck with the advisa- 
bility of dissipating it. It is rash to predict what 
oan be done. It isstill rasher to predict what cannot 
be done. I would merely point out that on board a 
steamer are donkey engines and that these can drive 
a very powerful Holtz or Wimshurst machine, one 
pole of which may be led to points on the masts. 
When electricity is discharged into fog on a small 
scale the fog coagulates into globules and falls as rain. 
Perhaps it will on a large scale, too. 

Mr, McAdie thinks that the time bas now come to 
try Prof. Lodge’s suggestion, made over teu years 
ago, and points out as one of his reasons that all 
steamships and even ferry boats of any size are now 
equipped with dynamos which could readily be 
made to generate economioally bigh potential cur- 
rents of from forty to fifty thousand volts by the use 
of suitable transformers in series, Heis of the opin- 
ion that within a reasonable distance such dis- 
charges would certainly diseipate the fog and clarify 
the air." On the other hand, he admits that fog 
might be so dense as not to be affected by such 
electrical discharges, but thinks such cases would 
be exoeptional. There would seem, in our opinion, 
no reason why such an experiment on a large scale 
should not he tried, as it could be done at compara- 
tively little expense; whether it would prove success- 
ful, however, is debatable. That a diecharge of high 
potential electric currents from a ebip will dissipate a 
heavy fog at any considerable distance from the ves- 
sel is scarcely to be expected, and unless the area 
cleared were of at least moderate size, thus allowing 
the lookout to see a considerable distance abead and 
on either side, it would not render ocean travel ma- 
terially safer than it is at present. 


X * * 
In an editorial which appeared 


The Use of in our issue of July 6 we de- 
Roentgen Rays soribed at some length the 
in Cuba. excellent results obtained by 


means of the Roentgen ray in 
an Indian campaign as described by Surgeon-Major 
Beever of the English army in a leoture before the 
Royal United Service Institution. At that time the 
Roentgen ray apparatus had not been given a fair 
trial in Cuba in locating bullet wounds, and there 
were many who still advocated the use of the probe, 
looking upon the X-ray apparatus as altogether too 
complicated for practical use in field hospitals. That 
the Roentgen ray apparatus may be used speedily 
and effectively is now clearly proven by Dr. William 
M. Gray, the micrasoopist of the Medical Museum 
in Wasbington, who was detailed to the hospital 
ship Relief by that institution for surgical work, with 
special reference to the diagnoses of gunshot wounds 
by the Roentgen rays. In an interview with Dr. 
Gray, which was reported in a recent issue of the 
New York Sun, he is oredited with the following 
statement: One thing this war has taught is that 
the probe in all ite forms has gone out of use. No 
more searching blindly in a man’s body for the 
bullet; no more danger of blood poisoning from the 
introduction into the wound of instrumenta of 
searoh. The fluoroscope tells us instantly where the 
projectile has imbedded itself, and we bave only to 
cut ıt out as if i$ were there before our eyes. The 
ingenious eleotrio probe and all similar devices have 
seen their day. In all future battles experta in 


skisgraphy will be attached of necessity $o the medi- 
cal corps, and the work of the surgeons will be ma- 
ferially assisted by their precise indications. We 
took out bullete by the pint on board the Relief, and 
almost without exception they were located by the 
X-rays.” 

As to the time consumed in photographing the 
patients and in developing the X-ray plates, Dr. 
Gray stated that the whole operation consumed but 
a few minutes. It took ordinarily not over five 
seconds for a wound in the hand, thirty seconds for 
one in the foot. He farther mentioned a case where 
a man was wounded in the right shoulder by a 
Mauser bullet which plowed its way on around the 
chest walls under the deep musoles and finally 
lodged in the arm, shattering the humerus. He 
said: '' Here was an odd condition, a wound in the 
right shoulder but no bullet; the bone of the left arm 
broken but no wound. How long do you suppose 
it would have taken to find that bullet by probing ? 
It did not take us one minute to find it with the 
X-rays.” 

That the Roentgen ray apparatus can be advan- 
tageously made use of to alleviate suffering during 
acampaign is not to be doubted notwithstanding 
arguments to the contrary. This fact would seem 
to be clearly proven by the statement of Surgeon- 
Major Beever of the English army regarding the use 
of the X-ray in India and by Dr. Gray’s experience 
in Cuba, who says: In many oases we save hours 
of vain searching, and not infrequently we save the 
soldier’s life.” 


Under the Searchlight. 


Notes and Comments on Various Topics 


ACCORDING to a statement in the N. Y. Commer- 
cial, oredited to a member of one of the large eleo- 
trical organizations,” Eugene Griffin, vice-president 
of the General Electric Company, is at present in 
Porto Rico with the First Regiment of Engineers, of 
which he is colonel, and it is understood that be 
will study the country thoroughly in the interest of 
the company of which he is an officer. Upon his 
report will depend to a great extent the plans of the 
General Eleotrio Company regarding the invasion of 
Caba by their agents.“ This is placing Col. Griffin 
iu a rather unpleasant light, and probably a false 
one, bus ifit is true and he carries a copy of the 
Bible with him, he: would be doing his conscience a 
favor by reading a passage in the 6th chapter of 
Matthew, 24th verse. 


X 3X X 


PRESIDENT M. K. BowEN of the Chicago City 
Railway Company discovered that the fender ordi- 
nance introduced in the city council provided that 
every car operated by a street railway company must 
have a fender, and being in a jocular mood he at once 
wrote a letter to Mayor Harrison in which he said 
that ‘‘the company which he represents does not 
want to do anything illegal, but its officials do not 
see how they can put fenders either on trailers or 
horse cars." A copy of the letter was sent to Acting 
Mayor McGann, who took every word seriously, and 
said the council would be asked to amend the ordi- 
nanoe at its next meeting. 


x XK ** 


THE following letter is word for word as the London 
Electrical Review received it, the name and address 
only of the writer being withheld: Dear Sir, — 
Would you kindly give me the following informa- 
tion, I am desirous of entering the Electrical Engi- 
neering Proffesion either as Central Station or Con- 
salting, I have a fair knolage of the Theory, but 
desire a (:ood Practical Training, could you reco- 
mend any College for this Parpose, if not an appren- 
ticeship at a Works for a small Preinem. I am 21 
years of age, but have a decided interest in the 
Work, I have no knolage of Mathematics at Present 


but would start at once, if you would advise me to 
procede. I am not at present in an Engineering 
Trade. Would you advise me to procede. I am 
Willing to give 3 to 5 years in the attempt. Thank- 
ing You in Anticipation I remainn Your in Earnest, 
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x & * 

THE following appeared in Pearson!s Weekly : 

Wild Man of Borneo— tell you the manager of this 
show is a smart chap." 

Bearded Lady—'' In what way?“ 

Wild Man—“ For cases of emergency. While you were 
out this afternoon, the current from the Electric Girl struck 
the Man with the Iron Jaw, who was seated next to her, 
and nearly set the platform on fice, but the manager saved 
the show.” 

Bearded Lady—‘ What did he do?" 

Wild Man—" He seized the India Rubber Man, shoved 
him in between the couple, and insulated the Iron Jaw 


Man." 
x X * 

THE Dastless Road bed Company is the name of a 
Philadelphia concern which has been organized on a 
plan very different from that of the numerous in- 
corporations that are springing into existence without 
any visible means of support. Its motto is down 
with the dust." "This unique concern, as we leain 
from the Philadelphia Stockholder, has just oompleted 
* oiling? eleven miles of the New York, Philadel-. 
pbia & Norfolk Railroad at an expense of $75 a mile. 
Une oiling is said to be sufficient to keep down the 
dust on a road for three years. 


xK kK N 


Oris, ME., is said to have recently experienoed 
the severest thunderstorm in its history. Some of 
the freaks of the lightning were remarkable. At the 
place of a man named Hanscom, two families ocou- 
pied the house. In the front part an old man was 
Seated in an armchair reading the Bible. A ball of 
fire rolled lazily in at the window, danced along the 
window ledge a second or two, and then rolled into 
the old man’s lap and aoross the open Bible. He ex- 
perienced no shock whatever, except a blinding sen- 
sation, but the metal clasps of the book were melted 
and ran to the floor, while across the pages of the 
book was stamped a miniature photograph of a large 
apple tree in the dooryard, near the window. Some 
minutes after the ball bad passed the old mau tried 
to rise, but was firmly held to his ohair by some 
mysterious force. After an hour or more of effort 
by members of the household, a liberal bathing of 
vinegar and other remedies, the obair finally loosed 
its hold and he was able to rise. He felt no ill 
effects from his experience. The ball of fire, after 
dropping from the book, had struck the floor and 
bounded to the ceiling, passing out through the 
cracks in the top of the partition into the sleeping 
apartments of the Hanscoms, where young Mrs. 
Hansoom was seated with her baby in her arms. I$ 
came toward her a swaying ball, moving back and 
forth until it struck her full in the face and disap- 
peared. — Eight of Mrs. Hanscom's front teeth dis- 
appeared with it, and were never found. Her chair 
was tipped forward, and she was found unconsoious, 
her head and feet resting on the floor, still retaining 
her position in the chair as if it were upright instead 
of resting upon her. It was some time before she 
could be revived. Strange to say, the baby was un- 
barmed. 

X x x 


THERE are several styles of criticism ot fault-find- 
ing to be met with in the columns of tbe modern 
newspaper. Some of them are spiteful, some peev- 
ish, some cynical, some impertinent, some that mash 
like a club, some that raise welts like a whiplash, 
and some that are as undefinable as the hues of a 
chameleon, among which may be classed the follow- 
ing, which we dnd in the Riverside (Cal.) Enterprise, 
under the heading Oar Eleotris Service “: 

A Washington official of wide experience recently said 
the heads of departments had just two kinds of men to 
deal. with—men who went ahead and did the things 


they were expected to do, and men who always had the 
best of excuses for their continued fallures, The fellows 
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who are running the electric power plant over at Redlands 
seem to belong in this latter category. 

We think more and more of the electric light and the 
power that runs the ratiling Mergenthaler and the big 
press every day. We have learned what an uncertain 
thing it ie, and how dark the world seems when the deft 
and dalnty-fingered monkey wrench manipulator over to- 
ward Smiley Heights opens the sea valves and allows the 
juice to escape in the direction of the Mojave desert. 

As an electrician, we would probably be quoted below 
par. We don't know the difference between an armature 
and a ligature, and it is our impression that the volt was 
discovered by Voltaire, but we have a diseased imagina- 
tion and a reputation for mendacity that entitles ua, we 
believe, to consideration asan applicant for the place now 
occupied by the apologist-in-chief of the Redlands plant. 

Light Is a beautiful and holy thing, but it is becoming so 
scarce ove. in this neck of the woods that our contempo- 
rary, the Press, ia thinking of adopting raised letters to en- 
able its readers to absorb the contents after dark. More- 
over, the sense of touch is being dangerously developed in 
our midst, several citizens having been touched within a 
week. 

We trust that there will be an improvement soon in tbe 
service—not that we care to see any one killed, but it 
might be done without notifying usof the festival in ad- 
vance, 


Eugene F, Phillips’ Clam Dinner. 


This popular annual event, which is looked for- 
ward to by the electrical fraternity with as much 
delight as the coming of a oircus affords to a village 
urchin, is announced to occur at the usual place, 
Pomham Club, Providence, R. I., on Saturday 
next, the 10th inst. The invitation cards are 
out. A right royal Hhode Island clambake is tbe 
leading gastronomic feature of there dinners, and 
adds unotion to the speeches and other doings which 
combine to make the occasion so pleasant tbat every 
participant talks of it for weeks and then stores it 
away io his memory as a cherished experience. 
This being the twentieth annual recurrence of the 
festival, a company more numerous than usual may 
be expected, and consequently enhanced enjoyment; 
even the bivalves themselves, in view of its being 
the twentieth anniversary of their employment by 
the veteran manager of tbe American Electrical 
Works in oontributing to the happiness of his trade 
friends, are likely to present themselves in their 
best form and condition. Lunch at 11:30; bake 
opens at 2. 


Meeting of the American Street Railway Association. 

As we go to press we are informed that the mem- 
bers of the American Street Railway Association 
have just oonvened in Boston. That the work of 
this Convention will be of the high order of that of 
other similar gatherings cannot be doubted. The 
proceedings of this their Seventeenth Annual Con- 
vention, and a full account of the excellent work that 
this able body of men is expeoted to accomplish, will 
be given in our next issue. The full programme of 
the meeting was given in last week's ELECTRICITY. 


BOILER FEEDING BY INJECTOBRS.: 


BY JAMES WHIICHER. 


If with thoroughly open and impartial minds we 
start to argue out the problem of boiler feeding, we 
find ourselves led almost irresistibly to the oonolu- 
sion that injectors should afford absolutely the best 
and most economical of the several methods avail- 
able, so much so, that we begin to wonder why it is 
not the universal method, for its uae entails no 
waste of heat, and ita mechanism is of the simplest 
possible character, and of cheap, compact and dura- 
ble construction. 

Yet, in practical circles, we find that, apart from 
the strikingly unanimous confidence that is reposed 
in it for locomotive purposes, the method is viewed 
with deepest and general mistrust. One soarcely 
ever hears a good word for injectors applied to 
stationary boilers. Engine drivers and stokers as a 
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class would bave none of them if they could help it 
and where a pump and injeotor are fixed together to 
share the work the pump will be used, though in 
the last stage of ruin, while the injector is left to 
rust in idleness. When a reason is sought for this 
strong prejudice the answer is, that injectors cannot 
be relied upon, and that they use too muob steam. 


Now, it is evident at once that the former charge is 
an unjust one; forif injectors are not to be depended 
upon for general purposes, they would be equally 
unreliable for locomotives, and that is contrary to ex- 
perience. Besides, plenty of instances oan be ad- 
duced, particularly relating to low pressure boilers, 
where, in spite of the prejudice of attendants, single 
injectors (withouta stand-by) bave performed their 
duty ina thoroughly satisfactory manner for long 
periods, and required scaroely any attention or over- 
hauling. It is, in fact, often the valves that give 
the greater part of the trouble that there is, 


The second charge is of more importance, and it 
has undoubtedly a real foundation in fact, although 
the why and wherefore of it is a veritable puzzle, in 
view of the absolute absence of any avenue of escape 
for the energy that is apparently wasted in very 
liberal measure. Usually on the starting of an in- 
jeotor, the boiler pressure begins falling in arapid, 
decisive manner, that means some anxious moments 
to the stoker, especially if he has the misfortune to 
be located in a district where smoke is under a strict 
taboo, and he bas to be particularly canny with his 
dampers. The recovery is comparatively quick, but 
in the stoker’s mind this does not go down to the 
credit of the injector. He asoribes it rather to the 
cessation of its baneful influence; and ev.n when he 
does realize that this recovery is quicker than it 
would have been if the water had been pumped, 
the re is not much comfort for him, for it is the fluc- 
tution of pressure that concerns bins must; and his 
grievance is that be cannot avoid it except by the 
short and frequent system of dosing his boiler, which 
he naturally abhors. 

Probably tbe objectionable oharaoteristio in the 
working of injectors is largely due to the use of a 
size too large for its average duty. The feed water 
is supplied at too rapid a rate for the furnaces, and 
this rate of intlax is not visible as it is in the case of 
pumping and is not so easily regulated. The in- 
tangible mode of operation of injectors is necessarily 
a considerable obstacle in the way of confidence in 
their use, and a simple and effective indicator fitted 
to them, showing the rate of flow into the boiler, 
would be of much service, An injector so fitted, 
and constructed so that the rate of feed oould be 
regulated over a long range, would be the equal of a 
pump in convenience of working. But for lack of 
these features the stoker has certainly a true bill 
against the injector, and good reason for his prefer- 
ence for à pump. The latter gives bim a sensitive 
means of controlling the pressure, additional to mere 
manipulation of the furnace, whereas the injector 
practically deprives him of it—not, of course, that it 
is impossible to regulate the feed with some forms of 
injectors, but the requisite judgment and familiarity 
in using the apparatus is not so easily acquired. 

There is good reason for the belief that injectors 
are big steam eaters, for under many conditions they 
must be delivering the feed nearly at boiling tem- 
perature and sufficient steam is consumed to effeot 
this. Thus supposing a supply of feed water for 
half an hour's consumption is put into the boiler 
in the first five minutes. If pumped, the cool 

water lies low in the water space, and takes heat, 
mostly from the furnaces, and at a fairly constant 
rate throughout the whole period of 30 minutes. 
Bat if injected, the feed is not only delivered, but 
also heated nearly to. steaming point, within the 
short period, and the extra duty is done, not direct 
by the furnace, but by the store of steam. Steam is 
made quicker during the subsequent 25 minutes, 
but the effeot is a pronounced fluctuation of pressure, 
being a rapid fall followed by a elower rise; and the 
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variations are too sharp to be modified easily by the 
mode of firing. The excessive draught on the store 
of steam produces almost as seriousa fall of pressure 
as would result if the cool water from the pumps 
were to be sprayed into the steam space instead of 
delivered in a sluggish stream below the water 
level. 


These fluctuations are not actually so very serious 
an objection to the injector, and they would be less 
significant if stokers would only educate themselves 
up to an intelligent use of the appliance. The chief 
trouble is that it forms so ready a handle for asper- 
sions on the economy of injectors. Immature 
reasoning faculties find in the traveling back of the 
steam gauge, when the injector is turned on, 
triumpbant proof of its wastefulness too vonolusive 
to be confuted by any argument to the contrary ; and 
it is useless generally, in tbe face of this conviction, 
to argue the impoesibility of there being any real 
waste. 

However, there are two oounte on whioh indiot- 
ments may be urged against injectors with a greater 
show of reason, These are that their use depreciates 
the efficienoy and working capacity of the boiler, and 
the efficiency and capacity of the feed beating de- 
vices, if any. Now, as to the first, we have it on 
good authority that live steam feed heaters, far from 
diminishing the efficiency and capacity of boilers, 
increase them by upwards of 10 per cent. This sur- 
prising fact was indubitably established some time 
ago by the experiments of Kirkaldy and others; but 
it is not at al! o'ear yet whether it applies equally to 
all kinds of boilers and to all conditions of working. 
If it does, it is no more possible to maintain that in- 
jectors, any more than feed heating devices of any 
kind, have a deleterious ¢ ffeot on the woiking aotiv- 
ity of the boiler. Their inflaence, instead, should 
he quite the other way. 

Were it not for the startling result of the above- 
mentioned investigations we should not have much 
hesitation in assuming that a cold feed would ind uoe 
& more rapid transmission of heat than a hot feed, 
and therefore that the work proper obtained from 
the boiler is greater in the former case than in the 
latter. It tells us, however, that the reverse is the 
oase; and the reason why is very obscure, no satis- 
factory explanation being possible with our present 
knowledge of the operation of heat transmission in a 
boiler. But the practical meaning of it all is that 
feed beating makes for economy, not only because of 
the net amount of heat added, but also becanse of 
the mere fact of its elevating the mean temperature 
of the boiler contents. 

As to the second count we are on surer ground. 
For instanoe, it would certainly be a mistake to 
pass the feed water from an injector indisoriminately 
through an exhaust feed heater, for little heat could 
be gained, and some might be lost. As most inject- 
ors are unreliable if supplied with water at a greater 
temperature than 100? F., we cannot gain muoh by 
drawing the supply through such a heater before- 
hand, and there is always the risk and inconvenienoe 
of its beooming overheated. Likewise with eoono- 
mizers; unless there is a substantial difference be- 
tween the temperature of the feed delivered from 
the injector and the economizer temperature the 
feed-heating device becomes of negative value. 

We oan now perceive that in this bye-path lurks 
the one real and economical objection against the in- 
jeotor, for evidently the price of its use may be the 
sacrifice of feed heating by the waste heat, and it is 
of serious magnitude. Suppose, for instance, that 
the working pressure is 140 lbs., that we feed the 
boiler by a pump of 50 per cent. efficienoy through 
an exhaust heater, raising the temperature of the 

feed from 100° F. to 200° F. One pound of steam 
will pump 100 ibs. of water, and the heat thrown 
away in the pump exhaust is 1,120 British thermal 
units, whereas the heat abstracted from the heater is 
10,000 units. An injector would aave she former 
quantity and reject the latter, which indiestes a very 
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large balance in favor of the combined pump and 
heater. f 

From the practical point of view, therefore, we see 
that it is bad policy to use an injector where feed 


“heating is possible, and shat it is also had policy to 


‘use a pump, unless in conjunction with a feed 
heater. Thus there is a very olearly defined line of 
demarcation between their two respective ‘‘ spheres 
of influence ?! and utility. 

At first sight it does not appear as though the 
mere question of mechanical efficiency could bave 
any decisive influence on the application of injectors 
to boiler feeding. It seems quite beside the point, 
seeing that thermal efficiency is the real desideratum, 
the which, in this case, is unity. Theoretically, boiler 
feeding does not imply any expenditure of work; it 
is simply tbe exchange of a volume of steam for an 
equal volume of water; aud, sinoe with suitable tem- 
perature conditions the steam may be condensed by 
and form part of the volume of water, there need be 
no loss of heat in the exchange. We assume, of course, 
that tbe levels of water in the boiler and feed tank 
are the same. There is no work lost, except in the 
friction of motion; and this appears again as utiliz- 
able heat; henoe no heat disappears en conversion 
into work. 

. Where the mechanical efliciency of the injeotor be- 
comes a significant factor is, that it may be so bad 
that there is necessarily a large difference between 
the feed water as supplied to it and as delivered from 
it. This temperature difference constitutes a very 
aocurate and, indeed, absolute measure of the in- 
jeotor efficiency. It shows definitely how many unit 
volumes of steam have been absorbed to deliver each 
unit volume of water. If the difference is large, the 
function of feed heaters is, as we have seen, very 
seriously interfered with, and so a very momentous, 
though indirect, disadvantage is introduced. 

. An injeotor which could take water at, say 60° F., 
and deliver at 80°F., through a heater in the boiler, 
or take water from the heater at, say 200° F., and 
deliver direct to boiler, and do so ovsra full range 
of varying loads, could encroach very successfully on 
the province of the pump. The second condition is 
apparently impossible unless the water supply is 
under pressure and the former is probably imprao- 
ticable over a range of loads, and anything in excess 
of this would, under average conditions, make the 
combined efficienoy of injector and heater decidedly 
less than the combined efficiency of pump and 
heater. 

Hutton, in his valuable treatise on ‘‘Steam Boil- 
ers,“ states that the average performance of injectors 
is £o deliver from 10 lbs. to 18 lbs. water per pound 
of steam. Now, at 140 lbs. working pressure, about 
200 lbs. water should, in theory, be exchanged for 1 
lb. of steam. Henoe the mechanical efficienoy of 
injectors ranges below 10 percent. With the highest 
theoretical efficiency of exchange, i. e., 100 per cent., 
the temperature rise of the water injected would be 
somewhere about 5? F. Bat Hutton gives a table 
for the average rise of temperature in practice, which 
states that with a working pressure of 40 lbs. per 
square inch, the rise is from 100° F, to 145° F.; at a 
pressure of 160 lbs. it is from 120 F. to 175° F.; and 
at 200 Ibs. pressure it is from 145° F. to 255° F. It 
may be possible to obtain better performances than 
these; but as they stand it is evident that exhaust 
feed heating in conjunction with suob injectors 
would be scarcely wise. 

Apart from the question of feed heating, the in- 
jeotor merits preference above all otber appliances 
for boiler feeding. It is so neat, compact and easily 
applied, and, at the same time, cheap and effeotive, 
that it ought to be in better and more general favor 
than it is. It would reap better opinions if atten- 
tion were given to the following points in installing 
it: Firstly, as a precautionury measure, two in- 
jeotors of equal size should be used in each instance, 
and their combined capacity should be about equal 
to the maximum rate of feed required and ought 
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not to yreatly exceed same. Seoondly, the two in- 
jeotors should be mounted quite independently of 
each other, and so that either can be easily dis- 
mantled and overhauled during working hours. 

Indeed, these are advisable modes of procedure in 
the case of any boiler feeding or like appliances. 
Apparatus that can only be overhauled after hours is 
bound to receive the scantiest possible attention, and 
of a sort that is too hurried to be intelligent. 
Thorough duplication, if not carried to excess, is the 
truest economy in the long run, saving much in the 
way of emergency repairs and renewals and secur- 
ing the best working conditions, and where feasible, 
it is only just to the attendants to provide it. For 
steam raisivg plant is especially exacting in the over- 
time duty i& demands of them, and some thought 
ought to be given to the lightening of those duties 
iu designing of eame. 


POWER TRANSMISSION BY BELTS AND PULLEYS. 


Sach enormous amounts of power have been wasted 
in tbe past by belts and shaftsand gearing generally, 
says the Electrical Review, London, that the question 
of a little more or less has not attracted the attention 
it should have done, Probably, in the future when 
electrical driving becomes more common and the 
power to drive a machine oan be so easily found, it 
will become apparent that the direct driven ma- 
chines use 80 much less power than belt driven ma- 
chines that attention is likely to be direoted to belts 
with a view to reducing their friotions and other 
wastes. Mr. C, L. Redfield some time ago drew at- 
tention to the subject in the Engineering Magazine. 
He i8 of opinion that belts have been neglected in 
the rush after electrical transmission, this neglect of 
old methods being a usual oustom, and often leading 
to undue condemnation. In designing a belt system 
there are many items to consider in arriving at a 
suitable compromise, There is the shaft diameter 
and speed, the diameter and face of the palleys and 
the belt size, and these are capable of a large num- 
ber of combinations. 


The first loss in a belt is that due to bending it 
round the pulleys and unbending the same. Though 
small the loss occurs at four points in each belt. To 
transmit a given power there must be so many cubio 
inches of belt pass any given point in a given time. 
To do this we may either run a large belt slowly or 
a small belt quiokly. The product of area and 
velocity must be corstant. 


As the bending force varies as the breadth and as 
the square of the thickness and as tbe amount of 
bend, a 2-inch belt offers simply twice the resistance 
of a 1-inch belt; a belt ]-inoh thick offers four times 
the resistance of one only an eighth thick. Hence a 
1-inch belt of a quarter thickness has double the 
resistance of a belt 2 inches by one-eighth. Yet 
they are equal in area. Iu respeot of shafts their 
resistanoe varies as their speed and diameter, and 
their power varies as tbeir speed and as tbe oube of 
their diameters. Thus a 2-inch shaft is eight times 
as powerful as a 1-inob shaft, and a shaft at 200 revo- 
lutions transmits double the power of a sbaft at 100 
revolutions. Now loss by friction varies as the load 
or journal pressure multiplied by the speed. 

Considered alone the friction speed is a direct funo- 
tion of the diameter: the weight varies as the square 
of the diameter so that the friction loss varies as tbe 
cube of the diameter. A shaft alone, therefore, has 
an equal frictional loss whatever its diameter. Ifa 
shaft carries other load than itself, every reduotion 
of diameter with consequent increase of speed in- 
creases the friction. Larger and slower shafting is 
thus economical when a shaft has extraneous load- 
ing. Bat with high speed of belts the pull of a belt 
diminishes, and so far a high speed shaft will have a 
lees load on it than if it ran more slowly. This 
points to economy with small high speed shafts. But 
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the gain becomes smal] as speeds become high ee- 
pecially, because the friction surface moves a greater 
distance under the load. Moreover, larger narrow 
pulleys are heavier than smaller wider ones and add 
to the load. Centrifagal tension demands greater 
tightness and the maximum velocity is limited to 
somewhere from 4,000 to 7,000 feet per minute. The 
lower limit, we think, is more likely to be the more 
economical. 

A system of shafting is assumed for illustration, 
driving four machines by countershafts placed two 
on opposite sides of the main shaft. The caloula- 
tions are made on the basis of journal friotion alone, 
though some of the changes made from the original 
plan, asthe use of larger pulleys, bring in other 
economics. The example shown is quite an ordinary 
arrangement. Calling the coefficient of friotion 
= k = .075 and taking out all the pulls and loads, 
he finds the friotion of a 20 borse-power transmission 
to be 3.602 horse-power. Inspecting the diagram 
shows that the pulleys driving the oountershafts are 
not olose together. By reversing each opposite pair 
of countershafts, end for end, their driving pulleys 
come close together, and their belt pulls on the main 
shaft now partly balance one another. 


Again by doubling the speed of the main shaft and 
balving the pulley diameter the load on the main 
bearings is reduced, at the expense, however, of the 
friction velocity, and the result is a loss. Such a 
change is unprofitable. It does not pay to reduce 
the 3j -inch sbafs to 22-inch with reduced belt pul- 
Jeys. Speed the shaft up and keep the same pul- 
leys and they can be made narrower, and smaller 
belts may be used having only one-half the pull. 
This red uoes the load on all the shafts and only in. 
creases the friction on the main shaft. Starting 
with an original resistance of 1,584,615, the reversal 
of the countershafts reduced this to 1,191,575. "The 
next change reduced it to 819,354. If, however, the 
main sbaft had been kept down to 100, and the belt 
speed had been got up by enlarged pulleys, the coun- 
tershaft losses would remain as in the lest case, but 
the main line friction speed would be reduced by 
more than tbe load would be increased and the total 
resist ance becomes now 720,543. 


The next trial is to inorease the pulley diameters 
again all round and put the main sbaft again up to 
200 revolutions. The result all round is a saving 
and the fotal resistance becomes 558,162. But he 
now observes that the pall of opposite counterabafts 
is uneven upon the main shaft, and he reduces the 
pulleys on one of them so as to get a balance. This 
reduces load and friction, for it transfers pull from 
a large to a small bearing at a lower speed. Having 
obtained the balance on the main shaft, be then 
again increases pulley diameters in proportion, and 
gets up the belt speeds again, and obtains a final 
resistance of only 463,120, or less than a third of 
what he began with, The general deduction seems 
to be to balance pulls on a main shaft driving to 
two sides. To keep such opposite pulls upon olosely 
contiguous pulleys. To keep shaft speeds low and 
pulley diameter high. It is, of course, the difficulty 
in practice to get pulleys as large as one would like. 
There i8 not room for them. Designers also look to 
first cost of pulleys and are exceedingly apt to forget 
belts, yet where belts are long and good their cost 
may goa long way towards increased pulley cost. 
Belts oan be narrowed as much as pulley diameters 
are increased, while the pulleys themselves may be 
narrower, and they will be easier for the belts aud 
have better grip. 


The General Electric Company owed on July 
1, 1898, $1,488,200 accumulated dividends on its pre- 
ferred stock. These dividends have not been paid 
since July, 1893. The rate of interest is 7 per 
cent. per annum. Neither have any dividends been 
paid on its common stook since August, 1898. 
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LODGE’S SYSTEM OF SYNTONIZED WIRE- 
LESS TELEGRAPHY.* 


That the Marconi system of wireless telegraphy 
bas achieved considerable practical success is well 
known. Messages have been sent over a distance of 
16 miles, and printed in dot aud dash on the Morse 
ribbon. The number of words per minate trans- 
mitted has not been very great when compared with 
the speed of the ordinary line, but there are many 
exoeptional circumstances in which that drawback 
may be more than counterbalanced by the several 
advautages of the Marconi system. 

One thing, however, the Marooni system has yet 
failed to do, that is, to transmit messages which will 
only be recorded bya single selected receiver. In 
the early days of the Marconi system there was much 
talk about this being done, by taking advantage of 
the prinoiple of resonance; but it bas been found 
that in practice this principle cannot be utilized by 
the Marconi apparatus. The theoretical conditions 
under which ryochronism or syutony can be made 
effective in telegraphy by electric waves have been 
thoroughly investigated by Dr. Lodge, and the re- 
sults of his investigations have been embodied in 
practical form in a system of apparatus which has 
already been explained in general terms, but which 
we are now able to describe in greater detail. 

In Lodge’s invention the method of intercom- 
munication consists in utilizing certain processes and 
apparatus for the purpose of producing and detect- 
ing a sufficiently prolonged series of rapid electric 
oscillations, and in so arranging them that the ex- 
citation of a particular frequency of oscillation at 
the sending station may cause a telegraphio instru- 
ment to respond at a distant station, by reason of 
being associated through a relay with a subsidiary 
cirouit capable of electric oscillations of that same 
particular frequency, or of some multiple or sub- 
multiple of that frequency. Other distant stations 
will similarly be caused to receive messages by ex- 
citing st the sending station alternations of differ- 
ent frequency. Individual messages can thus be 
transmitted to individual stations without disturb- 
ing the receiving appliances at other stations which 
are tuned, timed, or syntonized to a different fre- 
quency. Exoh station is usually provided with both 
sending and receiving apparatus. 

A complete system of Hertzian wave tglegrapby 
m.y besaid to consist, in its simplest form, of an 
arrangement shown diagrammatically in Fig. 1, 
where A represents the emitting apparatus, and B 
the receiving apparatus. In the emitter illustrated 
in Fig. 1, electricity from a suitable source, such as 
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FIG. 1. 


a huhmkorff coil, a, is supplied to a pair of con- 
ductors which discharge into eaoh other from knobs 
b and c, and thus excite oscillations which emit one 
or two waves before they are damped out. 

The receiving circuit consists essentially of a col- 
lector, d, a coherer, e, a battery, f, or other suitable 
souroe of current, and a telegraphic receiving instru- 
ment, g, all in electrical oonneotion as shown. 

In Lodge's system is a definite radiator consisting 
of & oonductor or a pair of conductors (represented 
by the letters ^ À' in Fig. 2 and following figures). 
These conductors are of large capacity and may be 
arranged either as a Leyden jar, or preferably spread 
out separately in space (one of them being the earth 
when desired). To ^ and A! respectively are joined 
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a pair of polished knobs A* h? (protected by glass 
from ultra-violet light), which form the adjustable 
spark gap called the ‘‘ discharge gap.“ Between 
either capacity area and its knob is placed a self-in- 
ductance ooil, i.e., a coil of wire or nietallio ribbon, 
À*, preferably insulated with any solid or fluid in- 
sulator, as in Fig. 2, or in air, and of a shape suita- 
ble to attain the greatest inductance with a given 
amount of resistance. The object of this coil is to 
prolong the electric oscillations occurring in the 
radiator, and so constitute a radiator of definite 
frequency or pitch, emitting a succession of true 
waves. This renders syntony in a receiver possible, 
becaus: the exactitude of the response depends on 
the fact that the total number of oscillations in a 
suitably- arranged circuit is very great. so that a very 
feeble impulse is gradually strengthened till it 
causes a perceptible effect, on the well-known prin- 
ciple of sy mpathetio resonance. 

The electricity is supplied to the radiator by a 
Ruhmkorff coil, a Tesla coil or an influence machine, 
in one of three different ways acoording to ciroum- 
stances. 

The first way is by leading wires from the machine 
to the two discharge knobs, A* “, which gives a 
discharge which follows on a fairly steady electrio 
strain. 

The second way consists, as shown in Fig. 3, in 
having a supplementary pair of spark gaps, A^ h7 
(which are called supply gaps"), one knob of 
each (called the receiving knob) being attached to 
tie middle or other convenient point of each capao- 
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ity area, t, and the other knob of each pair 
(called tbe supply knob) being conneoted by wires, 
À*, to the Ruhmkorff coil a, and brought moderately 
near the first, so that when the coil is in aotion the 
capacity areas shall receive their poeitive and nega- 
tive charges by aerial disruption, tbat is, in asudden 
manner, rather than by the slower process of metal. 
lic conduction. They are then left to discharge into 
each other through the connecting ooil, ht, and 
across the sbort spark gap between the Knobs 4? h’, 
The best width of this gap depends on oiroum- 
;$ances, and it may be closed altogether without 
s$: ppipg the action. The gap between the knobs 
h? h® may, if desired, be closed by a shunt, }?. 

Oa the third plan, as indicated in Fig. 4, a Leyden 
jar or other suitable condenser, j, is intercalated in 
each of the wires, A^, leading from the coil, a, to the 
supply knobs, so that the knobs are eupplied from 
the outer, that is, the uninsulated ooat of each jar, 
while between the inner ooats or coil terminals a 
third spark gap, called the starting gap, also consist- 
ing of two knobs, A! On, is arranged. The outer coats 
of the jars must not be insulated from each other; 
they are usually joined by a self-inductance ooil of 
fairly thin wire, k, so as to permit thorough obarg- 
ing. When the discharge ocours, this wire acts as 
an alternative patb, but on account of its self-in- 
duotance does not prevent the sparks at the supply 
gaps. 

By both the methods desoribed with reference to 
Figs. 3 and 4, the two capacity areas, h M, which, 
together, with the inductance coil between them 
constitute the radiator or aerial disruption or im 
pulsive rush, are oharged. The advantage obtained 
is that charges so communicated are left to oscillate 
free from any disturbance due to maintained conneo- 
tion with the source of electricity, and therefore 
oscillate longer and more simply than when supplied 
by wires in the usual way. Moreover, the capacity 
areas of the radiator are thus more conveniently em- 


ployed as the capacity areas of a receiver without 
need of disconnection. 

The arrangement described with reference to Fig. 
4 illustrates most completely the method of oharg- 
ing tbe capacity areas, h h', with an impulsive 
rush. 

The action is as follows: The Rabmkorff ooil a 
charges the jare j, whose outer coats are connected, 
and discharges them at the starting gap, 4'°. This 
spark precipitates a disobarge at the supply gaps, 
h” h", and suddenly supplies the capacity areas, IA A1, 
with eleotrio charges, which then surge through the 
connecting coil, A‘ (divided into two parts in this 
figure), and spark into each other at the discharge 
gap between the knobs, A”, 1“. This last discharge 
is the chief agent in starting oscillations which are 
the cause of the emitted waves. But it is permissi- 
ble in the arrangements, Figs. 3 and 4, to olose this 
last gap when desired, and so leave the osoilla- 
tions to be started by the sparks at the supply gaps 
alone, their knobs, in that case, being polished and 
protected from ultra violet light, so as to supply the 
eleotrio oharge in as sudden a manner as possible. 

Spheres or square plates, or any other metal eur- 
faces may be employed as capacity areas, but for the 
purpose of combining low resistance with great 
electrostatic capacity, Lodge prefers oones or tri- 
angles, or other diverging surfaces, with vortioes ad- 
j'ining, and their larger areas spread ing out into 
space. A single insulated surface may be used in 
conjunction with the earth, the earth or oonduotors 
embedded therein constitutiog the other oppositely 
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oharged surface. Radiation from an oscillator con- 
sisting of a pair of capacity areas is greater in the 
equatorial than in the axial direction, and, acoord- 
ingly, when sending in all directions is desired, it 
is well to arrange the axis of the emitter vertical. 
Moreover, radiation polarized in a horizontal plane, 
that is, with its electric oscillations vertical, is less 
likely to be absorbed during its passage over par- 
tially conducting earth or water. A pair of insulated 
capacity areas arranged for long distande signaling 
is shown on the left-hand sideof Fig. 5. 

Fig. 6 shows a single insulated capacity area, h, 
with the earth aoting as tbe other surface, and lead- 
ing up to the spark knobs, 4’, À*, by a triangular 
sheet or oone, , £o as to afford good oondnotors even 
to rapidly alternating currents. The wire, À*, in 
this case leads to one terminal of the Rubmkorff 
coil, r, the other terminal of which is taken to 
earth. The capacity area, ^, is insulated as shown 
at A". 

Fig. 7 shows an arrangement which will catoh the 
wind less, and whioh is fitted with a syntonized 
ool, „. 

Fig. 8 shows an insulated metal surface, in the 
form of a roof, ^, of a shed or building, whioh may 
be used as a capaoity area, suitable connection and 
apparatus (not shown) for emitting or receiving 
being placed inside the little house, J. 

The self-induction coil, represented at à“ in all the 
figures, is a coil of highly conduoting wire or ribbon, 
well insulated by air or by some other medium, as 
already described, or else covered to a sufficient 
thickness with insulating material. It may be either 
a flat coil, enclosing a plane area and shaped so as 
to have a maximum self-induotanoe fora given re- 
sistance, or it may be a oylindrical coil wound on a 
finely subdivided iron core, as shown at m, Fig. 9, 
either ring-shaped, or U-shaped, or straight, 

The discharge knobe, A’, ^, may be arranged ab 
one end of such a ooil as shown in Figs. 2, 3, 7 and 
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9, or the coil may be in two halves, with knobs in- 
serted in the middle at pleasure. 

Several suoh ooils, A$, , Mx, with their knobs, 
n, hx, **, may, as shown in Fig. 10, be arranged 
for use with a single pair of capacity areas, and any 
one of them may be brought into action by a suitable 
switoh. Thus the desired frequency of vibration or 
syntony with a particular distant station may be 
attained by replacing one coil by another, for the 
frequency can be adjusted either by varying the ca- 
pacity of the condenser or jar or other conductor 
employed, or the charged body, or, on the other 
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FIG. 5. 
hand, by varying the number and position of coils or 


other portion of the discharge oirouit. That dis- 
obarger is in action whose spark gap is allowed to 
operate, and a switch, A', B', o', can determine 
which of a set of different ooila shall be utilized. 
Fig. 11 illustrates the form of switch indicated at 
Fig. 10. 

An alternative plan to that deeoribed in Fig. 10 
is to connect the capacity areas through one pair of 
knobs and a single large coil of a considerable num- 
ber of turns, as shown in Fig. 9, and to have keys or 
plugs or switches, s! and s’, whereby some of the 
turns can be shunted out of action, so that the whole 
or any smaller portion of the inductance available 
may be used, in accordance with the correspondingly 
tuned receiver at the particular station to which it 
is desired to signal. This arrangement may be used 
in lieu of, or in combination with, interohangeable 
inductance coils such as are shown in Fig. 10; in the 
latter case they are useful for correcting slight errors 
in tuning for any one station. 

Another plan, and one well adapted to seoure 

-goourate tuning, is to arrange some or the whole of 
a syntonizing coil so that its parts may be made to 
approach or recede from one another. The one is 
named by Lodge an adjustable coil, and the others 
replaceable or interchangeable coils. 

A receiver or resonator consists of a similar pair 
of capacity areas connected by similarly shaped con- 
duotor or self-inductance coil, the whole constituting 
an absorber arranged so as to have precisely the same 
natural frequency of electrical vibration aa the radi- 
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ator in use at the corresponding emitting station; 
but it must not have a spark gap such as h’, I, or if 
it bave a spark gap the same must be carefully closed 
or shunted, or bridged across by a good short con- 
ductor, for example like Fig. 11, before the arrange- 
ment can be properly used as a receiver. 

Referring to Fig. 3, it will be seen that that dia- 
gram illustrates a combined emitting and receiving 
apparatus. When in use as a radiator, the gap be- 
tween the discharge knobs, h’, ^?, is left open. When 
utilized as a resonator, the said gap is closed by the 
shunt, ^? (shown on a larger scale, Fig. 11), and the 
coherer, e, battery, f, telegraphio receiving instru- 
ment, g, até connected through a thin wire, z, from 


each end of the ind uotanoe coil, ^ (i. e., from each 
of the capacity areas). 

If the Ruhmkorff coil, a, bad been actually oon- 
nected to the capacity areas, h h', as in Fig. 2, then 
it must be detached and substituted by the coherer 
oirouit when a receiver is required; but if the charge 
has been supplied through gaps as in Figs. 3 and 4 
(and this is the best plan), then the Ruhmkorff oon- 
nection oan be left unaltered, as it in no way tren 
affeots the action of the resonator, provided always 
that the coil is not put in action while the receiving 
cirouit is connected up. 
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FIG. 7. 


FIG. 8. 

A coherer consists of any arrangement which drops 
in resistance on receipt of an eleotrio impulse, and 
rises to its old resistance on being subjected to a 
mechanical impulse, such as a tremor or tap. 

A coherer circuit is any known arrangement for 
observing or recording effects due to fluctuations in 
the electrical resistance of a coherer. 

Lodge makes use of Branly’s ooberer, in which a 
pair of conductors are embedded in metallic grains 
or powder or filings. He prefers to use selected iron 
filings of uniform size, sealed up in a good vacuum, 
and with communicating surfaces of electrodes re- 
duoed to points of thin platinum wires fused into 
the glass with their ends olose together. Instead of 
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the Branly or other well-known coherer, Dr. Lodge 
also makes use of the coherer illustrated, Fig. 12, 
wherein a point, n, rests lightly on a flat metallic 
surface, o, For instance, a noedle point of steel or 
platinum may make light contact with steel or alu- 
minum or other spring like a watch spring, straight 
or bent, fixed at one end, p, and delicately adjust- 


FIG. 11. 
able by a 8 q, a6 some other part, so as 
to regulate the pressure which it exerts on the fixed 
need le point. 

Whenever an eleotrio wave or impulse from a dis- 
tant radiator arrives and stimulates electrio vibra- 
tions in the syntonized resonator or absorber arranged 
for the purpose, the delioately - adjusted junotion of 
the two metals, or of the metallio or other particles 
whioh are connected up to the resonator so as to feel 
these vibrations, suddenly and greatly obanges its 
electrical resistance, and this diminution of resist- 
ance enables a local battery to actuate a relay or a 
telephone or other telegraphie instrument in oirouit 
therewith, 


To break contact again, or to restore the original 
resistance, any form of mechanical vibration suffices. 
Lodge mounts on the stand of the ooherer either a 
olook or à tuning fork, or a cog-wheel, or other de- 
vioe for causing a shake or a tremor of eufficient in- 
tensity, maintaining it in motion by either a epring 
or weight, or by electrical means. In Fig. 12, r and 
sare two wheels of a clockwork train. Upon the 
arbor (or on a disk mounted thereon) is a series of 
serrations or the like, / (shown exaggerated in the 
drawing), which as the wheel rotates effects the vi- 
bration of the lever or spring, o. Suoh a tapper as 
is used in dentistry likewise serves very well, or 
the mere motion of any olookwork attached to the 
stand will suffice. An exceedingly slight, almost 
imperceptible tremor is all that is usually needed. 

The diminution of resistance takes place instan- 
taneously, and contact is broken again ina very 
small fraction of a second later. The instant it is 
broken the junotion is ready to receive a fresh eigpal. 
The rapidity of signaling depends on the quickness 
of response of the signaling instrument, and it de- 
pends also on the rapidity with whioh the mechani- 
cal arrangement can break or interrupt the cohesion 
directly after the electrical stimulus has established 
it. Lodge has found that when a telephone is used 
the ooherer restores itself without specially arranged 
tremor, and that atelephone is the quickest re- 
sponder that can be used. 

In the coherer circuit the ooherer is usually ar- 


FId. 13. 


Fig. 14. 


ranged with the ooherer in simple series with a bat- 
tery (voltaio or thermal) and a galvanometer or other 
indicator or recorder of fluctuations of current. The 
terminals of this series of instruments are then con- 
nected to the capacity areas of the receiver close to 
its self-inductanoe coil, so that this same coil of wire 
completes and forms an essential part of the coherer 
oirouit. The coherer is thus affected by every eleo- 
trical disturbance ooourring in the connecting coil 
or in its capacity areas, and by the aid of the battery 
at once enables the telegraphic or telephonio instru- 
ment to appreciate and indicate the signals. This 
plan is shown in Fig. 13. It is an improvement on 
any mode of connection that has previously been 
possible without the connecting ooil. 

In some cases Lodge, as shown in Fig. 14, sur- 
rounds the syntonizing ooil of the resonator with 
another or secondary ooil, u (constituting a species 
of transformer), and makes this latter coil part of 
the ooherer cirouit, so that it shall be secondarily 
affected by the alternating ourrente exoited in the 
conductor of the resonator. The ooberer is thus 
stimulated by the currents in the secondary ooil, and 
not primarily by the currente in the syntonizing ooil 
itself, the object being to leave the resonator freer 
to vibrate eleotrically without disturbance from at- 
tached wires. 

In all cases it is permissible and sometimes desir- 
able to shunt the coils of the telegraphic instrument 
by means of a fine wire or other non-induotive resist- 
anoe, as shown at w in Fig. 13, in order to connect 
the coherer more effectively and closely to the oa- 
pacity areas or receiving arrangement whereby it is 
stimulated. 

Dr. Lodge bas not yet published the results of any 
experiments in whioh distances have been traversed 
by means of his signaling apparatus as great as those 
that have been attained by the Marconi system. A 
few months ago he informed us that he had trans- 
mitted signals over a distance of one mile without 
any perceptible falling off in the effoieney of the 
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apparatus. This points to much better results being 
achieved. The utilization of resonance would appear 
to indicate that the inconvenience of the long verti- 
oal conductor in the Marconi apparatus may be alto- 
gether got rid of. The results of further experiments 
with Lodge’s apparatus will be eagerly looked for by 
those interested in this subject. 


THE WERNER LEAD-ZINC-CADMIUM 
STORAGE BATTERY.* 


One of the most interesting modifications of the 
lead accumulator, but one which has not yet given 
adequate industrial results, is the lead-zinc acoumu- 
lator. It was at first studied by d’Arsonval and 
Carpentier and subsequently improved by Reynier. 
In this cell the acidulated water is replaced by a 
sulphate of zino solution, and the negative plates 
by sheets of smooth lead or of zino. The positive 
plates are of lead, either of the Planté or Faure type. 
During charge zinc is deposited on the negative 
eleotrode and the positive is peroxidized. During 
discharge the zino dissolves and the positive plate is 
reduced to a state of inferior oxidation. This com- 
bination offers two advantages over the ordinary 
lead accumulator: (1) The mean electromotive 
force of discharge is from 0.3 to 0.4 volt higher. 
(2) The ‘‘epecific capacity ’’ is greater on account 
of the diminution in weight of the negative elec- 
trodes. On the other band, it is difficult in this 
type of accumulator to ensure a good and solid 
metallic deposit on the negatives; and, moreover, 
the zino which has been deposited dissolves on open 
circuit, with an evolution of hydrogen, causing the 
cell to lose its oharge rapidly. To stop this local 
action Reynier reduced the surface of the negative 
electrodes as much as possible and amalgamated the 
zinc. 

The special feature of the Werner acoumulator is 
the composition of its electrolyte, whioh is a solution 
of a mixture of sulphates of zino, cadmium and 
magnesium. During the charge a deposition of zinc 
and cadimum takes place, and at the same time a 
certain quantity of bydrogen is produced, which 
combines chemically with these two metals. Dar- 
ing discharge this deposit is dissolved, and the use- 
ful limits of potential difference are 2.3 and 1.9 
- volts. As already mentioned, it is necessary, for the 
realization of a good accumulator with metallic 
sulphates, to obtain a good and hard metallic deposit 
on the negative plates, whioh does not get used up 
on open cirouit. M. Werner has found that a second 
condition must be added, a condition in many oases 
contradictory to the first—that a good peroxidation 
of the positive plates be obtained, the peroxide of 
lead possessing a high degree of what M. Werner 
calls ** molecular permeability ’’—a thing not to be 
confounded with internal resistance. When a well- 
formed mass of peroxide is being discharged the par- 
ticles olose to the grid are used up more than the 
remainder of the material. Gradually, however, an 
inter-moleoular action takes place, which tends to 
restore the homogeneity of the material. Now it is 
observed that for the same positive plate and the 
same electrolyte resistance this inter- moleoular 
action characterizing the ‘* molecular permeability ?' 
is more or less rapid according to the composition of 
the bath and its temperature. The two oonditions 
mentioned above are contradictory, because, to ob- 
tain a good deposit on the negative plate, a very 
conceutrated bath is necessary, but when the bath 
is concentrated the ‘‘ moleoular permeability ’’ be- 


comes insufficient, this being shown by the rapid. 


fall in the potential difference between the terminals 
of the cell—the cell becomes '' fatigued ” too quickly. 
For example, with a concentrated bath of zino sul- 
phate hardly any peroxide is formed on the posi- 
tives. With a bath of concentrated sulphate of 
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cadmium peroxide is certainly formed, but the use- 
ful potential difference, which is 2.4 at the oom- 
mencement of the discharge, falls to 1.8 volts when 
only 10 per cent. of the total charge has been 
utilized. After a rest of a quarter of an hour, the 
discharge oan be resumed at 2.1 volts. M. Werner 
found that, in presence of sulphate of magnesium, 
the deposit of zino and cadmium is very regula, 
even in a weak batb; at the same time the molecular 
permeability of $he poeitive plate is considerably 
increased. 

M. Werner constructs two types of negative plates: 
one for relatively low discharge rates, the other for 
rapid discharges. For instance, for a discharge in 
six hours, which is required for eleotrio carriage, 
the negatives are made of very thin sheet iron 
covered previously, by immersion, with a layer of 
lead. As the concentration of the bath diminishes 
gradually as the cell charges, it i8 useful to diminish 
the charging current also. This occurs automati- 
cally when the cell is charged at constant potential, 
and this is the treatment preferred. At the oom- 
mencement of the charge the zino-cadmium deposit 
is crystalline with a fine texture; towards the end it 
becomes amorphous, less hard and more spongy. 
The charge is stopped when 60 per cent. of the salts 
has been decomposed. The waste on open oirouit 
depends on the nature of the bath and on the quality 
of the deposit. When cadmium is predominant in 
the bath, so that an initial electromotive foroe of 2.4 
to 2.48 volts is obtained, the waste on open oircuit 
would be very small and would not exceed 3 per 
cent. of the total deposit per diem. It may be 
mentioned that it is only the negative plate that 
wastes on open circuit, so that if by overcharging a 
deposit is produced on this plate more than sufficient 
for the positives, the waste on open circuit only 
diminishes the efficiency and hardly diminishes the 
capacity. 

For rapid discharge accumulators anotber type of 
negatives is used. In this oase it is impossible to 
employ a concentrated bath, but with a weak bath a 
very spongy deposit is obtained, and a considerable 
quantity of hydrogen, whose escape it is of advan- 
tage to prevent. This has led to the construction of 
plates made of a very thin and light grid, covered 
with a paste of lead and spongy cadmium, the whole 
being submitted to great pressure. In this manner 
plates are obtained which are at the same time strong 
and light and which receive the metallio deposit and 
the hydrogen in their pores. The waste on open 
cirouit is practically nil. These plates have been 
especially employed in acoumulators for lighting 
trains, where they have to be charged and discharged 
in 24 hours. 

For the positive electrodes two things have to be 
considered: the weight of active material and the 
surface of adhesion of this material to the support. 
The total capacity of a positive plate only depends 
on the weight of active material, but the usefal 
capacity deoreases as the discharge-rate inoreases, 
bat this deorease is less the greater the surface of 
adhesion between the material and its support. 
Whatever the conductivity of the active material, 
the portions in contact with the grid are exhausted 
quicker than the remainder, and the difference of 
potential at the terminals falls to below the useful 
limits before all the active material is exhausted. 
It appears useless, therefore, to increase the weight 
of the active material when the surface of adhesion 
is not great enough. According to M. Werner the 
insufficiency of this surface is the principal cause of 
the premature destruotion of the positive plates. It 
is known, in fact, that of all the oxides of lead the 
peroxide alone is not attacked by sulphurio acid. 
With a small surface of adhesion, parts adhering to 
the grid are completely discharged and pass to the 
state of inferior oxides which are easily sulphated, 
This is why a white layer of lead sulphate is always 
found when an old oxide positive plate is broken. 
Guided by the above considerations, M. Werner 
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tried to increase the surface rather than the quantity 
of active material supported by the grid. The posi- 
tive plate is formed of a strong grid with wide 
pastilles (4 by 5 om.). On the two sides of the grid 
are soldered, upon a stay, two or four thin sheets of 
lead wire-work, resembling metallic cloth. The 
whole is subjected to a Planté forming, so that a 
layer of peroxide 1 mm., thick is obtained. The grid 
is then filled with lead peroxide paste and minium 
and is subjected to a very great pressure. Thus a 
mass is obtained which is traversed everywhere by 
lead wires. These positives are strong and of large 
capacity and they have nothing to fear from rapid 
discharges, 

The Werner lead-zino-cadmium oell gives, acoord- 
ing to the inventor’s figures, 37.2 watt-hours per 
pound of plates when discharged at 12 to 15 am- 
peres, corresponding to 16.3 watt-bours per pound of 
cell oomplete. It is stated that an eleotrio carriago 
fitted with these cells has been running in London 
for some time past. This carriage bas a battery 
weighing 737 lbs., consisting of 30 cells of 180 am- 
pere-hours’ capacity at 30 amperes discharge. 


VIEWS OF THE SCIENTISTS.* 


The Magnetic Deflection of Diffusely Reflected 
Cathode Rays. 
By Ernest Merritt. 


It is not known that X-rays are developed in a 
Crookes tube at all places where the cathode rays 
encounter a solid obstacle. In the tubes now made 
the cathode rays are usually ‘‘fooused’’ on a piece 
of sheet platinum, and the X-rays proceed from this 
focus, But other rays are developed at this point as 
well as Roentgen rays and are the cause of the bril- 
liant fluorescence which usually covers about half 


the glass of such tubes. These rays are deflected by 
‘ a magnet like cathode rays; in this they differ from 


X-rays, which are entirely unaffected by the moet 
powerful magnetic field. Goldstein, who first ob- 
served these rays, believed them to be oatbode rays 
that had been diffusely reflected from the platinum, 
just as light would be scattered by a roughened sur- 
face. 8. P. Thompson believed that the rays were 
intermediate between cathode rays and X-rays, and 
has proposed for them the name para- oathed ic 
rays." The autbor has measured the deflection o 

the paru · oathod io rays" in a given magnetic field 
and compared it with the magnetic deflection of the 
direct cathode rays in the same tube. No difference 
could be detected in the behavior of the two sets o 

rays. This fact must be looked upon as an argument 
in favor of Goldstein’s view. Acoording to the gen- 
erally accepted theory cathode rays consist of small 
negatively charged particles repelled at enormous 
speed from the cathode. It seems probable that 
when these particles strike an obstacle some are 
stopped and by their impact produce the X-rays; a 
few of tbe particles may, however, rebound like 
elastio balls. The partioles that rebound will then 
travel off with practically undiminished velooity 
and will form the '' para-cathodio rays,” possessing 
all the properties of the original cathode rays. The 
author is therefore of the opinion that ‘‘para-cathod- 
io rays’’ are really the same as cathode rays, and 
result from diffase reflection. 


Methods of Determining the Frequency of Alterna- 
ting Currents. 


By Carl Kinsley. 


We have all noticed the hum of a transformer or 
alternating current aro light machine. Upon the 
pitch of that note depends in a great measure the 
current of eleotrioity that exists in the wire. It is 
consequently of importance to electricians to deter- 
mine the frequency of the alternations whioh pro- 
duces the low note in electrical apparatus. If the 
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current flows through an electro-magnet it will turn 
it into a pulsating magnet which will make a piano 
wire, tightly stretched, vibrate as though it had been 
struck. From the force used to stretoh the wire, the 
rate of vibration of the wire and consequently of the 
alternating current can be calculated. 

The same thing oocurs when an iron strip is held 
in front of the magnet. Upon the length of the strip 
depends the rate of vibration, and that is easily cal- 
culated from the strip itself. Dr. John Hopkinson 
first used the piano wire and Dr. Campbell the iron 
strip. 

Another way is to have a little of the electricity 
flow through a telephone receiver. The bum of the 
telephone will show just how fast the ourrent is 
alternating. This rate of vibration oan be measured 
by making the air in a long tube vibrate in unison 
with the telephone. It is merely necessary to 
measure the length of the tube in order to compute 
how fast the current is alternating. This method is 
capable of great rapidity of operation and acoujꝭj, 
in getting the result. 

Stil) another method, which can be most easily 
used of all of them, consists in varying the rate or 
vibration of a metal strip, not by changing the length, 
but by banging weights on. the bar. Or else one 
weight may be used and its distance from the end of 
the bar varied. When the electrical ourrent passes 
through the magnet the weight is moved until the 
bar vibrates. Then the position of the weight will 
tell the experimenter how many times a second tbe 

bar vibrates and consequently how many alterna- 
tions per second the alternating current bas. 


On the Eleotrical Properties of the Vapors from the 
Carbon Are. 


By Ernest Merritt and O. M. Stewart. 


The air, as well as other gases, is usually a non- 
conductor except when at a very high temperature. 
The gases from a flame, however, are to some ex- 
tent conductors of electricity. They possess the 
power, for example, of discharging an electrified 
body with which they come in contact. Other 
gases acquire this discharging power when acted on 
by X-rays and retain it fora fraction of a second. 
The authors find that the vapors from an aro light 
behave in almost exactly the same way as do gases 
which have been acted on by X-rays, exoept that 
they retain their discharging power longer. If the 
vapors are drawn from the aro through glass or metal 
tubes, and caused to pass between a charged body and 
one that is grounded, the former will gradually lose 
its oharge. The discharge current is however not pro- 
portional to the potential difference, but increases 
less rapidly than the latter and approaches a limit- 
ing value. If the vapor of water is introduced into 
the aro the rate of discharge is greatly inoreased. 
All the phenomena observed may be explained upon 
the assumption that the air is “‘ionized’’ by pass- 
ing through the aro, i. e., the molecules of air are 
to some extent torn apart so as to form positive and 
negative ions as in electrolysis. These ions rapidly 
recombine, and their number being limited the 
maximum current that can be carried by the vapor 
is relatively small. 

The experiments probably have an important 
bearing upon the theory of conduction in tbe eleo- 
tric arc. 


The Contact Resistance of Similar Metals: 


About three years ago, says the Electrician, Lon- 
don, M. Edouard Branly, while experimenting on 
the contact resistance of dissimilar metals, found 
that for some metals and alloys (copper, zino, brass, 
silver, german-ailver, eto. ) the contact resistance had 
a very small value, whereas for others (iron, alu- 
minum, lead, bismuth, eto.) the value was unex- 
peotedly high under certain conditions. In the 
Comptes Rendus, of July 25 last, he describes exper- 
iments made with similar instead of with dissimilar 
metals. A column, outwardly resembling a Volta 


pile, was made by threading 45 disks, 35 om, diame- 
ter and 6 mm. thick, of the metal under test on an 
ebonite rod and submitting the column to a slight 
pressure. In the oase of aluminum, iron and bis- 
muth the resistance was low if the dieks were placed 
on one another gently; but if dropped on one an- 
other with a slight shock and subjected to the same 
pressure as before, the value of the resistance in- 
creased enormously. With disks of zino, copper or 
brass, on the other hand, the resistance was practi- 
cally zero however the column was put together. 
The following figures show the order of the phe- 
nomenon: A colamn of alaminum disks gently 
placed on one another, and subjected to 2.6 kilo- 
grams pressure, had a resistance of 1.5 ohms. By 
dropping the disks on one another, and subjecting 
the oolumn to the same pressure, the resistance was 
40 ohms, diminishing to 19 ohms after 24 hours. 
On taking the column to pieces and remaking if 
gently, but without cleaning the disks, the resist- 
ance was 2.2 ohms, and when again remade by drop- 
ping the disks upon one another, the resistance was 
as high as 215 ohms. Connecting the column be- 
tween the spark terminals of a radiator reduced the 
resistance to0.5 ohm. The same effect was notice- 
able with iron and bismuth, but in a slightly less 
degree, No attempt is made to accouut for the phe- 
nomenon. 


New Blood Ciroulation Theory. 


There is a new and interesting theory of tte oir- 
culation of the blood put forth by Dr. M. J. Roder- 
mund of Wisconsin. Dr. Rcdermund believes the 
blood is driven through tbe arteries and veins by the 
oxygen in the lungs and not by the muscular con- 
traction of the heart. Instead of the blood carrying 
the oxygen through the system he thinks it is the 
oxygen that carries the blood, thus exactly reversing 
the theory held by physiologists since Harvey’s dis- 
covery of the circulation of the blood three centuries 
ago. The Wisconsin physician at least makes out a 
plausible argument for his new theory, and the arti- 
ole in question is likely to set the doctors and pbysi- 
ologists of the scientifio world to thinking and talk- 
ing. 

Dr. Kodermund boldly challenges the generally 
accepted doctrine that the heart acts as a force pump. 
He says that the heart is merely the automatic 
“ governor” on the engine to keep the pump from 
working too fast, aud that the real motive power of 
the blood isthe oxygen of the air, acting by elec- 
trical energy. It is a well-known law in physics 
that all positive eleotrio bodies repel each other, 
while negative and positive bodies attract each 
other. Dr. Rodermund hoids that the oxygen in 
the air cells of the lungs charges the blood corpuscles 
with positive electricity, which causes them to be 
driven violently away through the arteries, and fur- 
nishes them with force necessary to make their way 
through the network of tiny capillaries throughout 
the body. Tbe moment they have gotten through 
and have had the oxygen absorbed out of them by 
the muscles and organs they become negative eleo- 
trically and begin to be attracted back to the lunge 
through the veins. As soon as they get back into 
contact with the inflated air cella they are recharged 
from the fresh air in the lungs and the process is re- 
peated. Tbus Dr, Rodermund would have us be- 
lieve the diaphragm and the lungs are the machine 
of perpetual motion called life, and not the heart, as 
generally supposed. 

In support of his theory, the Wisoonsin doctor 
urges that it would be impossible for so small an 
organ as the heart to do the enormous work asoribed 
toit. He has caloulated that the task of driving 
the blood through the hair-like tubes of the oircu- 
latory system is equivalent to raising 200,000 pounds 


a foot high every hour, night and day. This would 


mean that the heart raises the equivalent of its own 


' weight 20,000 feet every hour through a lifetime 


which Dr. Rodermund thinks is impossible and pre- 


posterous. He thinks it is the electrical energy in 
the atmosphere that does this work, and cites the 
effect of holding one’s breath aud other similar ex- 
periments to prove that the lungs are the organ of 
life and the heart only a minor attachment. 


WELSBACH’S NEW ELECTRIC INCANDESCENT 
LAMPS.* 


There bave been many rumors afloat of late re- 
speoting the latest inventions of Dr. Auer von Wels- 
bach, which are directed toward the improvement of 
the electric glow lamp in respect both of duration of 
service and lightefficienoy. In both these direotious 
i& must be admitted there is room for substantial 
betterment, and Dr. Welsbach will deserve well of 
the public and will reap a subetantial reward should 
he succeed in realizing the expectations he has 
raised. 

The publication of certain patents recently granted 
to Dr. Welsbach suffices to give a general outline of 
the direction in which he is working. 

The patents here alluded to describe two kinds of 
glow-bodies for use in incandescant electric lamps. 
The first is a fine filament of osmium of a peouliar 
form. Osmium is one of the metals of the platinum 
group, generally found in nature in the form of flat 
irregular grains, associated with iridium in the 
mineral called osmiridium. It may be obtained in 
the pure state by a chemical method of separation, 
in which advantage is taken of the fact that the 
tetroxide, which is readily formed by heating the 
metal in the air, isa volatile compound. It must 
he prepared, however, with great care, because of the 
extremely poisonous character of its fumes. 

The second glow-body described is one formed of 
“ thoria,” an earth-metal oxide which is already 
largely employed in the preparation of the well- 
kuown Welsbach incandescent gas mantles. 

Referring to the osmium filament, the basis of its 
selection as the substitute for the carbon filament 3s 
the olaim made by the inventor that it does not 
volatilize at the highest attainable temperature when 
confined in a vacuum or surrounded by a reducing 
atmosphere. 

A serious diffioalty with the carbon filament in the 
ordinary electric glow-lamp is the rapid darkening 
of the glass by the deposit on the inner surface of the 
glass bulb of carbon, volatilized by the heat of the 
carrent, or mechanically worn off by its passage. 
From tbis cause the light emission of the common 
electrio glow-lamps is rapidly reduced and it ooca- 
sionally bappens that they must be discarded long 
before the filament itself is broken. Is is prinoipally 
to avoid this defect of the carbon filament that Wels- 
bach has had recourse to osmium. The present diffi- 
culties attending the production of his osmium fila- 
ments, however, are 80 great that it appears gravely 
doubtful if the method can be made commercially 
valuable. 

The fact that it is impracticable to fuse osmium 
(and on this great infusibility its value for Wels- 
bach’s purpose depends) makes it impossible to ob- 
tain it in any other form than that of a powder 
whioh cannot be united into a solid mass by pressure 
and then drawn into wire. It becomes neoessary 
then to obtain the osmium filament by indireot 
means, and for this purpose Welsbach deposits it on 
a fine platinum wire maintained in an atmosphere of 
hydro-carbon vapor mingled with water vapor (sic); 
and the platinum wire being heated to incandesoence 
in this atmosphere by the electrio ourrent, small 
quantities of the vapors of osmiam tetroxide are 
blown in from time to time. The result is that a 
thin layer of metallic osmium is deposited on the 
platinum wire. This operation, it would seem from 
the published account, is a slow and exceedingly 
delicate one, for the deposited film must be quite 
uniform to answer the purpose, since any irregularity 


* From the Journal of the Franklin Institute, 
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in the deposit would affect the uniformity of its re- 
sistance and yield a light more brilliant in spots. 
Another method of obtaining the deposit is de- 
scribed, which consists in drawing the tine platinum 
wire through the solution of an osmium salt and then 
glowing itin a vacuum. To obtain the film in the 
required condition, by this method, only an infinitely 
thick layer must be formed at a single operation, 80 
that it must be repeated many times (100 times at 
least) to obtain the needful uniformity in the super- 
posed layers. Neither of these methods, therefore, 
seems to present much promise of success on the oom- 
mercial scale. 

A more practical method suggested is to use vege- 
table or animal fibers as the foundation for the oe- 
mium ooating. A liquid pulp is made by mixing 
the finely comminuted osmium oxide and the fibers 
with sugar solution or other organic cementing ma- 
terial, and, after drying and outting into the re- 
quired shape for the lamp, it is glowed slightly in 
an atmosphere of reducing gas. By this and slightly 
modified methods a carbon skeleton is formed carry- 
ing a certain quantity of unconsolidated osmium. 
These methods appear practical, but it will be ob- 
served that the resulting filament is not a pure os- 
mium filament, but one consisting largely of carbon, 
and hence open to the same objections as the oom- 
mon carbon incandescent lamps, besides being vastly 
more costly. 

The second proposal of Welsbach is the thoria 
filament, 

This substance, as above remarked, is one of the 
rare earths largely used in the manufacture of tbe 
Welsbach gas mantles, and is known to possess light- 
emitting qualities of a high order. 

To obtain this filament the inventor employs an 
extremely thin platinum wire (0.02 millimeters in 
diameter) approximately as thin as a single fiber of 
the silk cocoon, and draws this successively through 
elastic cheeks which are kept moistened with a solu- 
tion of salt of thorium. After each drawing the 
wire is glowed, and the operation must be repeated, 
asin the one above desoribed, many times, in order 
that the resulting coating may have the necessary 
permanency. 

The resulting thread then is a platinum oore, sur- 
rounded by a dense inorustation of thoria. The 
heat-res.sting qualities of the incrusting oxide are 
said to be so great that the platinum wire witbin 
may be melted without affecting it, while the 
amount of heat radiated from the brilliantly lumi- 
nous thoria is comparatively small. With the cur- 
rent intensity employed for ordinary illumination, 
however, the platinum core is not melted, the ex- 
planation being that the greater part of the beat en- 
ergy imparted to the platinum is transformed by the 
fireproof encrusting material into light; the intense 
power of the coating to emit light withdraws and 
transforms much of the heat of the metallic oond uo- 
tor into light. 

The above description gives merely an outline of 
the several methods set forth in Welsbach’s recent 
patents. In view of the great expectations raised by 
the reports of his remarkable laboratory work, it 
must be confessed that the outcome is a disappoint- 
ment. While the methods proposed are ingenious, 
they seem to be altogether too delicate to be capable 
of being commeroially applied, and they are un- 
doubtedly so costly as to place serious competition 
with the cheap electric glow lamp, with which we 
are fam'liar, out of the question. 


Electrical Ash Hoists and Deck Drills. 
A company in Woolwich, England, is said to have 
recently introduced a new motur-driven ash-hoist 
which will be of great service to marine engineers 
| and shipowners. "There are $wo side frames of cast 
iron oarrying the small drum on which the rope 
connected to the ash bucket is raised. 
frames can be fixed to the deck. The spindle of the 
drum is connected to the motor in the usual way. 


The side ` 


ELECTRICITY. 
The same firm are also introducing electric deck 
drills, which are extremely simple in construction 
and convenient in application. The smallest of 
these is for actuating drills up to a diameter of i in. 
It is of considerable weight, and the operator applies 
it by holding it by two handles fastened at the side, 
The weight of the machine provides the feeding 
arrangement. There is speed-reducing gear inside 
the machine for reducing the speed of the motor to 
the required speed of the drill. The power is trans- 
mitted between the motor and the drill by means of 
flexible gearing. There is a larger drill also with 
reducing gear, but this is of a larger size, and can 
work a drill up to 2 in. diameter. The feeding ar- 
rangement is by means of a screw and small hand- 
wheel, or by means of a nut and small lever in- 
serted into a hole in the nut, as in the case of the 
ratchet brace. There are three speeds to this drill. 


THE FIRST ELECTRIC MOTOR CAR. 


L. F. Andrews of Des Moines, Iowa, furnisbes the 
Chicago Record with the following facts in connec- 
tion with the origin of the electric motor car. The 
statement was suggested by a personal mention 
of Abner C. Goodell, in which it was said of Mr. 
Goodell that he worked on the first electrio motor 
ever constructed, which afterward ran between 
Baltimore and Washington, Mr, Andrews says: 

tt The elcotrio motor here referred to was the in- 
vention of Prof. George C. Page, tested in 1851. It 
was a failure in practical results and was abandoned, 
yet it demonstrated the fact that a speed of nineteen 
miles an hour could be seoured with a locomotive 
built upon his principle. 

„It was not until 1877, in San Francieoco, that a 
railway was electrically operated, and that was by 
Stephen D. Field. It was his pattern of locomotives 
that was so successfully operated during the Colum- 
bian Exposition in Chicago in 1893. Mr. Field 
simply had perfected and utilized an accidental dis- 
covery of reversible dynamic power as made by 
Grammeof Paris in 1872. 

** As a historio fact the first electric motor was the 
invention of Thomas Davenport, assisted by Orange 
A. Smalley and Collins Andrews. It was made at 
Brandon, Ratland county, Vt. Mr. Davenport was 
only an ordinary blacksmith, going to perform with 
the force and energy which was wrapped up in 
‘galvanic magnetism.’ He at once began the devel- 
opment of his idea. Ignorant of mechanios, he en- 
lieted the aid of Andrews and Smalley, both practi- 
cal machinists, and the latter the inventor and 
maker of an automatic machine for cutting the screw 
threads of nuts and bolts. 

It was not until 1835, after four years of labor, 
that a successful motor was completed. The power 
used was galvano-magnetic. The traok was ciroular 
and of about eighteen inches gauge, on which a 
small platform car was run, having a seat for two 
persons. As I frequently rode upon it, I can safely 
aver that it was an electrio railway. 

In 1847 Moses G. Farmer constructed an electro- 
maguetio motor on the principles developed by Dav- 
enport. His machine was exhibited through the 
Eastern States. The power was generated from 
forty-eight pint-oup cells of a Grove battery. The 
difficulty with the Davenport, Farmer and Page 
motors was the great cust to run them, and for eco- 
nomio reasons they were abandoned. It was not until 
the dynamo came that Davenport’s thought was 
completely evolved. Mr. Smalley wrote me a lettera 
short time before his death. whioh occurred not long 
ago. He said: ‘Work has been done on the ma- 
obine since I left it in 1835, but nothing has been 
added to the principle. Give electricity seventy 
years, with the talent now available, and there will 
be no need of overhead wires or underground oon- 
duotors. Lightning will be made to order sufficient 
for any purpose.’ It is quite pertinent here to say 
that while Davenport was working out his motor a 
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wire was run between his house and that of Smal- 
ley, over which messages were transmitted by eleo- 
trioity.’’ 


Coherers. 


The actual change which takes place in a ooherer 
when it responds to an electric wave is a matter of 
great interest to wirelees telegraphists. Some Ital- 
ian physicists succeeded already in demonstrating a 
cohesion produced in an emulsion of meroury drops 
in oil. L. Arons bas been studying the occurrences 
in ooherers under the miorosoope. They were pre- 
pared by cutting a fine line across a thin strip of tin- 
foil stuck on glass, laying a little metallic powder 
over it, adding a drop of Canada balsam, and oover- 
ing with a cover glass. Thus the whole field of 
action could be brought within the range of vision, 
The Canada balsam did not in the least interfere 
with the efficienoy of the coherer, a fact which gives 
some idea of the energy of the reaction. The newly- 
prepared ooherers had an infinite resistance. On 
exposure to waves full contact was asarule imme- 
diately produced, especially when the particles were 
at all dense. Under she microscope violent commo- 
tions and a play of sparks were observed among the 
partioles. The green sparks between silver particles 
were especially bright. Usually the contact may be 
annulled by tapping. Sometimes, especially in the 
case of brass filings, one or two partioles stick on 
hard and their surfaces show signs of oxidation. 
They must then be removed by a brush. When the 
particles are embedded in Canada balsam a light 
pressure on the cover glass suffices to annul the con- 
ductivity. 

A peculiar phenomenon observed is the destruc- 
tion of contacts by a repetition of the vibrations which 
produced them. That this does not occur in the 
usual forms of ooberers is probably explained by the 
fact that the large number of new oontacts formed 
neutralizes the effeot of the breakages. In all cases 
the coherers showed signs of wear after repeated use, 
especially the embedded ooherers. In the latter the 
liquid was found to contain minute bubbles. On 
one occasion, when the out across the tinfoil (0.019 
mm. wide) was particularly smooth and straight, 
the author exposed it to waves without powder. In 
this case a number of small sparks played across the 
edges, and the resistance fell to 10^ ohms. Under 
the microscope the intervals appeared pretty evenly 
covered with a fine brown deposit, divided from the 
tinfoil by a very narrow line. The tinfoil iteelf 
appeared somewhat frayed. The brown deposit, 
which consisted of oxidized tin dust, could be easily 
taken off with a brush. The importance of this 
particular experiment, in face of Auerbach’s resulta, 
lies in the fact that the reaction could hardly have 
been anything but purely electrical.— Electrician, 
London. [Abstract of paper by Arons, in Wied. 
Ann., No. 7, 1898.] l 


Electricity to be Generated on the Nile. 


One of the most interesting announcements of the 
day is that of the assured progress of tapping the 
river Nile at its higher level above the Cataracts, con- 
ducting the water to vertical shafts, down which it 
will fall $o drive turbines, then using the power so 
generated to run dynamos, from which electrioity in 
the form of alternating or continuous current will 
be transmitted to points near or remote, The water, 
after passing through the turbines, will be restored 
to the river at a lower level or else used to irrigate 
the land. There will be no waste of material, as in 
burning coal, and no smoke.  Eleotricity will be 
applied, not only in pumping for the irrigation, but 
in driving machinery for preparing the raw products 
of the soil, spinning cotton, weaving silk and various 
other industries. Bat even this surprising scientifio 
echeme is eclipsed by tbe later proposal, to raise 
water to an elevation by the sun's rays and use it to 
run a water wheel and dynamo—the water being 
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contained in tanks within a struoture of glass similar 
to a conservatory; the sun’s heat, expanding the air 
in the first tank containing water, forces it into the 
tank above, the air being cooled by screening the 
tank, and the water then raised to the next tank. 


The sun’s rays acting on a square mile will, it is 
caloulated, furnish one million borsepower, and, 
with a temperature of fifty degrees in the glass 
houses outside, the efficiency of the arrangement is 
elieved to be practicable. 


Decomposition of Compounds by Electrical Oscilla- 
tions. 

In some recent experiments by Alexander de 

Hemptinne, various organic compounds were ex- 


posed in the gaseous state, at low pressure, to the in- 


flaence of electrical oscillations, and the decomposi- 
tion products were examined. From methy lio and 
ethy lio alcohols, mixtures of carbonio oxide, carbonio 


. . anhydride, hydrogen and methane of ethane are 


- obtained, and as the quantity of oxides of carbon is 
diminished if the decomposition oocurs in the pres- 
. ence of phosphorus, the author considers these com- 
pounds to be due to secondary actions, the primary 


reaction being represented by CH. OH = CH O;anal- 
ogous decompositions occur in the cases of propylio, 
isopropylio and allylio alcohols. With acetone and 
propildehyde, bowever, the presence of phosphorus 
causes no diminution in tbe quantity of oxides of 
carbon; these are hence produced in the primary 
decomposition, which is in each case CHO = CH CO. 

Acetaldehyde undergoes an analcgous decomposi- 
tion, but acetic and propionic acids decompose with 
the formation of oxygen and tbe unsaturated hydro- 
carbon. Methylic acetate and ethylic formate give 
the same decomposition products, and the chemical 

formula gives no indication, in tbe author's opinion, 
of where the strongest mechanical attraction ocours. 
A few liquids were also exposed to the oscillatory 
discharge, and glycerol, glycol, glyoxal, glycerio 
acid, and oxalic acid were all found to be partially 
decomposed. ^ Phenol and benzoio acid yielded 
oxides of carbon and hydrogen, and resinous oom- 
pounds, the latter, together with hydrogen and 
acetylene, also being formed from benzene. The 
above is an abstract in tbe Electrical Review, London, 
of a paper in the Zeitschrift für Physikalische Chemie 
by Alexander de Hemptinne, 


LONDON NOTES. 


[From our London Correspondent. } 
Bradford Electric Tramways. 

These new municipal tramways which have just 
been opened are supplied with current from the mu- 
nicipal lighting station. Altogether the two seo- 
tions ( Bolton Road and Great Horton) measure from 
seven to eight miles of single track. They are 
equipped partly with the side pole system and partly 
with the center pole. The latest Dawson type of 
swiveling arm trolley is used. Some of the gra- 
dients are 1 in 14, and there are some rather sharp 
curves. The overhead trolley wire is of .325 inch 
hard drawn copper. The line is as usual divided 
into half mile sections which are controlled from 
feeder switch pillars fitted with six plag switches, 
test terminals and lightning arrester. The rails, 

which are 105 1b. girder type, are bonded with Chi- 
ö oago crown flexible bonds, aud at 120 ft. intervals 
oross connection bonds are placed. "The car bodies, 
built by the Brush Eleotrical Engineering Company, 
are mounted on Peckham cantilever extension 
trucks. Each car has two Westinghouse No. 49 
slow-speed single reduction motors. The armatures 
are of the drum type. Westinghouse No. 90 brake 
series parallel controllers are used, the controllers 
being 80 arranged as to utilize tbe motors for eleo- 
trio brakes. There is a standard platform switoh at 
one end of the car and an automatio switch cut-out 
at the otber end. There is a special tramway 
switchboard placed in position at the municipal 
lighting station, where the necessary additional 
plant for the tramways has been installed. This 
switchboard stands three or four feet distant from 
the wall. It has feeder panels, generater panels and 
the usual Board of Trade test panel. Measuring in- 
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struments and an automatico circuit breaker of tbe 
Cutter type are fitted to each panel. The principal 
contractors for the construction and equipment of 
these tramways were the Westinghouse Electric 
Company, Ltd., of London. Mr. A. H. Gibbings is 
the borough electrical engineer. 


LEGAL NOTES. 


Mrs. Frances A. Henderson has brought suit in 
the Circuit Court at Newark against the North 
Jersey Street Railway Company, claiming $25,000 
damages. She was riding on an open Elizabeth 
trolley car on June 1 and dropped her pocketbook. 


She sigoalled to the conductor to stop, but before 
she could fairly get off, the complaint says, the car 
started up again and she was thrown violently to the 
ground. 


On the 29tb ult. at Pbiladelpbia, Henry J. Hart- 
ley and twenty-three other stockholders of the Penn 
Eleotrio Light Company filed a bill in equity in 
Court No. 2 against the company, J. Lowber Welsh, 
Tbomas Dolan, William Wood, Richard Brock, 
Clement B. Newbold, George W. Hill, John Boyd 
and A. J. DeCamp, individually and as trustees of 
the '' Electric Trust of Philadelphia,“ asking that 
tbe defendants be ordered to make discovery in oer- 
tain transactions and account for profits alleged to 
have accrued to tbem. The litigation follows in its 


general outlines otber similar proceedings previously 
brought. The complainants, as minority stook- 
holders of the Penn Electric Light Company, aver 
that some of the defendants obtained a controlling 
interest in the corporation, and used its underground 
conduits, which were its principal property, in a 
manner other than for the best interests of the stock- 
holders, by allowing some of them to remain idle 
and entering into contracts by which the control of 
the other conduits was given to the Edison Eleotrio 
Light Company, the Pennsylvania Heat, Light and 
Power Company and the Pennsylvania Manufaotur- 
ing Light and Power Company. 


The Capital Traction Company of Wasbington, 
D. C., on the 27th ult., filed its answer in the suit 
for infringement on a patent brought recently by the 
Electric Railway Equipment Company of Virginia. 
It was alleged that the Capital Traction Company 
was using a current collector for electric railways 
which had been patented by one Frederick A. Ander 


son, who had assigned all of his rights to the com- 
plainant compavy. The answer declares that the 
Capital Traction Company knows nothing of the 
complainant and denies that Anderson was the 
originator or inventor of the apparatus in question. 
It is also denied that letters patent were lawfully 
issued to Anderson, the claim being that they are 
invalid and void. Itisalleged further in the answer 
that the current collectors were manufactured and 
were in use and on sale in this country two years 
before Anderson filed application for patent. 


THE NEWS. 


What is Going On in the Electrical Worid. 


STREET RAILWAYS. 


Conneaut, 0.—The city council bas passed the ordi- 
nance grauting a franchise to the Pennsylvania & Ohio 
Railway Company. The proposed street car line will 
give Conneaut connection with Ashtabula, (:eneva, 
Painesville aud Cleveland. 


Fostoria, O.—The purchase of the lines and fran- 
chise of the Northwestern Ohio Natural Gas Company 
in this city, and the lines, plant and franchises, gasaud 
electric, of the Fostoria Light & Power Company, for 
which Samuel R. Bullock, of Philadelphia, has been 
working since last February, has been consummated. 
Mr. Bullock is still desirous of securing the belt line 
belonging tothe city and will probably succeed in so 
doing. It is his intention to put in a gas and electric 
plant, furnishing both fuel and illuminating gas, mu- 
nicipal, commercial and domestic electric lighting. 
After the completion of the plant the plant of the Fos- 
toria Light & Power Company will be installed in the 
new building, giving him a double plant in both lines. 


Jackson, Miss.—Gen. S. T. Carnes, to whom a fran- 
chise has been granted by the council for an electric 
light plant and street railway, says that work on the 
same will begin not later than September 16. 


Vot. XV., No. 5. 


Lawrence, Kan.—-The city council has granted a 30- 
year franchise to the Lawrence Railway Company to 
build and operate an electric street railway here. 'The 
construction of the line is to begin inside of sixty 

ays. 


North Tonawanda, N. Y.—George P. Smith of this 
place, one of the promoters of the Buffalo, Tonawanda 
& Niagara Falls Electric Railroad, says it is the inten- 
tion to have a double tiack road from Buffalo to Niagara 
Falls in operation by the first of July next year. 'The 
road running from Niagara and Tonawanda streets 
in Buffalo to Tonawanda will be part of the system. 
To finish the projected line it will be necessary to build 
40 milesof track. Mr. Smith says the new railway will 
run as near the old river road as possible, the directors 
believing the beautiful scenery along the Niagara will 
attract passengers. The company has a franchise now 
to run between Tonawanda and Niagara Falls, and the 


. common council of Niagara Falls has an application 


before it for permission to allow the road to enter that 
city. 


Plainfield, N. J.—The Brunswick Traction Company 
which obtained a franchise some time ago to extend 
their line from Bound Brook to Dunellen, had todo 
some hustling to save their franchise. The francbise 
required that the line should be running by August 30, 
but the track was not wholly laid on that day, and 
much of what was laid was covered with earth; the 
only part that was any way passable was about two 
miles in that part of Dunellen where it joins tbe Plain- 
field trolley tracks. The company had no cars and bor- 
rowed an old flat car from the Jersey Central Railroad. 
This was lifted on theavailable tracks, & team of horses 
attached and with the New Market band and the bor- 
ough council aboard the line was started. The two 
miles were made in two hours, finishing just before the 
fateful hour of midnight. Part of the time the car was 
off the track, but all hands turned to and set it on 
again. The franchise was saved, but it was a close call. 


Sedalia, Mo.—The Sedalia Electric Railway and the 
Sedalia & Brown Springs Railway, purchased on the 
26th ult. by Stewart & Co. of New York, will be consoli- 
dated under the name of the Sedalia Electric Company. 
The officers are: S. H. G. Stewart, New York, presi- 
dent; John D. Crawford, Sedalia, vice-president ; Carl- 
ton H. Reeve, New York, secretary and treasurer. The 
directors are the above officers and A. C. Zimmerman, 
New York, and W. H. Powell, Jr., Sedalia. 


West Bay City, Mich.—The Business Men's Associa- 
tion has decided to assist the proposed electric railroad 
to Flint. At least $100,000 worth of patronage is to be 
assured. A Chicago company will build the road. 


LIGHTING PLANTS. 


Atlanta, Ga.—Ata public meeting held here to dis- 
cuss municipal affairs a resolution was passed request- 
ing the committee on arrangements for the October 
primary election to prepare a ballot for the voters on 
the question '' Foror against the public ownership of an 
electric lighting plant." 


Atlantic City, N. J.—Mayor Thompson has again 
vetoed the ordinance granting John H. Rothermel & 
Co. of Reading, Pa., a five-year franchise for an electric 
light plant, and the city council bas again passed the 
ordinance over the mayor's veto. Although the ordi- 
nance is thus sustained by the council, the Rotbermel 
Company cannot proceed to erect ita plant until the 
actual contract is signed by the mayor. Certiorari pro- 
ceedingg are likely. 


Chicago.—Competition between the Edison Company 
aud the Cosmopolitan Electric Company is getting sharp 
in the 22d district. The ''Record" says: Agents of 
each concern are canvassing the list of consumers of ita 
rival, and rates are cut freely. The Edison representa- 
tives are offering long-term contracts at liberal dis- 
counts from their usual monthly rates as an inducement 
to consumers, while the Cosmopolitan interests advise 
customers that electric light will be less expensive than 
terms now offered before the fight is much older.“ 


Fredericksburg, Va.—D. F. Franklin Stakes, elec- 
trical engineer of the Fort Wayne Electrical Corpo- 
ration, is here drawing plans and making estimates for 
a new electric light plant for the city. 


Grand Rapids, Mich.—The board of public works has 
approved the specifications prepared for the public 
lighting plant and the secretary has been instructed to 
advertise for bids. The bids will be opened by the 
board September 20. The new specifications cover a 
wide range and are so framed that any firm having any 
sort or kind of electrical appliances to sell can bid on 
the same. Bids will be received for the direct connected 
system as in the old specifications and for the belted 
system. Bids will also be received fora complete plant, 
including the power house, arranged according to the 
idea of the individual bidder. 


Kansas City, Mo.—D. S. Patterson, John Georgen and 
Fred P. Morrill bave made the following proposition to 
the mayor and council of this citv: '' That a company 
to beorganized by them and their associates will erect 
an electriclight plant, and at the end of fifteen years 
will give the same tothe city upon the following condi- 
tions: First—The city is to agree to appropriate 80, 000 
annually for fifteen years, pay to the company erecting 
the plant 968,000 annually, place the balance of 
$12,000 in a sinking fund each year to be invested in 
United States bonds, interest on the bonds to be rein- 
vested in the same way. Second—The company will 
agree to furnish the city 1,000 arc lights suitably dis- 
tributed over the city and keep them lighted on what 
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is known asthe all.night schedule, each and every 
night. Third—At the expiration of the fifteen years 
the city is to turn over to the company tbe sinking 
fund and the company is to deed the plant tothe city 
free of all incumbrances and in good condition.“ 


London, Ont.—The power house of the London Gen- 
eral Electric Company was burned on the night of the 
29th ult., and the plant is a total wreck. ‘Fhe loss is 
about $25,000, fully insured. 


New Richmond, O.—The citizens of this place are 
agitating the question of putting in an electric light 
lant and waterworks, and a special election will be 

eld September 12 to vote on the proposition. There is 
some opposition to the matter, but it is believed that 
the proposition will carry. 


New York.—Chief Engineer Daniel Ulrich has sent a 
report to the commissioner of parks in the Borough of 
the Bronx in which he recommends that the roads and 
parkways in that borough, and particularly the thor- 
oughfares in the vicinity of Pelham Bay Park, be 
lighted by electric lamps. 


Oakland, Md.—The town council proposes to buy the 
electric lighting plant of D. E. Offutt, if he will sell it 
for $13,000, and to issue bonds to provide for the pur- 
cbase. 

West Superior, Wis.—The council has voted to accept 
the proposition of William Burgess for furnishing street 
lighting to the city and a franchise will be prepared 
embodying the conditions. The following are the 

rices to be inserted in the contract, the term of which 
is five years: 150 arc lamps, 1,200 candle power, $75; 
200 arc lampe, 1,200 candle power, $75 ; 300 arc lamps, 
1,200 candle power, $72.50; all lamps over 300, $70 ; 150 
arc lamps, 2,000 candle power, $80; 200 arclamps, 2.000 
candle power, $50 ; all lamps over 200 and under 300, 
$77.50; over 300, $75. Mr. Burgess has deposited a 
check for $500 as a guarantee of good faith and will file 
& bond for $10,000 upon the passage of the franchise for 
the performance of his agreement. 


Wichita Falls, Tex.—J. B. Quigley of Sedalia, Mo., 
will probably be given a contract for the erection of 
waterworks and an electric light plant in thiscity. 


MANUFACTURING, ETC. 


Mexico.—The Municipal Council of the City of Mex. 
ico has granted permission to the Societe de San Ilde- 
fonso to erect overhead conductors in the public streets 
in connection with the plant it is putting down to sup- 
ply electrical energy for power purposes. 


New York.—Cuba and Porto Rico are attracting the 
attention of our large electrical manufacturing con- 
cerns as & promising market for their goods. An otli- 
cial of one of the local companies is reported in the 
„Commercial as saying that the rival concerns are 
busy studying the ground, with a view to sending their 
experts to the various cities where up-to date applian- 
cesare needed. The country is practically open to the 
modern ideasin use here, and there will be a great sale 
of American electrical goods as soon as the question of 
the ownership of the islands is settled. There will be 
electrical railroads in place of the antediluvian meth- 
odsof transportation in use there now; ancient ma- 
chinery in the workshops will give place to the newest 
of electrical equipments, and the waterways of the 
country will be used as motive power for plantation 


and city plants." 


Washington, D. C.—The Treasury Department has 
directed Collector Bidwell to appeal from the decision 
of the Board of General Appraisers in assessing carbon 
sticks for electric lighting at 35 per cent. ad valorem. 
The department holds that the carbons are subject to 
duty at 90 cents 8 hundred, the rate originally fixed. 
—The Navy Department, through the Bureau of 
Yards and Docks, is inviting sealed proposals 
until September 24, for installing an electric light 
and power plant at the United States Navy Yard at 
Pensacola, Fla. Specifications and blank forms of pro- 

will be forwarded upon application to the Com. 
mandant of the Navy Yard at Pensacola, or to the 
Bureau of Yards and Docks, Washington, D. C. 


TRANSMISSION PLANTS. 


Budapest, Aus.-Hun.—A German firm lately obtained 
a concession from the Servian Government to exploit 
the water power of the Danube at the Iron Gates by es- 
tablishing diflerent industrial concerns to be worked 
by electricity. Work had hardly been started, how- 
ever, when the Hungarian Government stopped it, de- 
claring that Servia had no exclusive claim on the 
water power, and that an International Commission 
must decide to what degree each of the two countries 
might make use of it. 


Denver, Col.—A correspondent of the Times“ 
writing from Ophir Loop, San Miguel County, Col., 
gives the following description of the plant of the 
Telluride Transmission Power Company at that place: 
i In the delta of the Rio and San Miguel, a short dis- 
tance below the Loop, is located this great plant of which 
L. L. Nunn is the general manager. Two great dy- 
namos stand up there nine feet high, two phase alter- 
nating current, 1,200 amperes each, step-up transform- 
era to 10,000 volts on the line. The lake affords 1,200 
horse power and the Howard branch 750. The trans- 
formers are six 100 KW. each, aud two 375 KW. each. 
Water is conveyed to the plant from Trout Lake, a dis- 
tance of over three miles, by flume and pipe line, with 
& fall of 901 feet, 436 pounds pressure to the square inch, 
in a fifteen-inch pipe at the plant: Its velocity is 


"this city over the Newaygo-Grand Rapids wire. 


14,520 feet per minute. The Howard fork line is about 
one mile in length, fall 550 feet, & pressure of 250 
pounds, in a pipe tifteen inches at the plant. Thecurrent 
is transmitted to the great 'Tom Boy miue and mill in 
Savage basin, for power and light. & distance of about 
eighteen miles; the Columbia-Menona mine and mill in 
the same basin, Valleyview, Smuggler-Union in Mar- 
shall basin, the great 120 stamp mill on Bear creek ; 
Gold King mine and mill, power for foundry and ma- 
chine shops in Telluride, and lighta for the towns of 
Telluride, Ophir, Trout Lake, Butterfly Mi!l and other 
points. 'lhe system is going out &ll over this rugged 
region, wherever a substantial business enterprise is 
planted or a town rounds into form. The dynamos 
weigh eighteen and one-half tons each. They are 
Westinghouse machines, and Mr. Nunn is adding all 
the valuable modern improvements to the plant as fast 
asthey can be introduced. Heis atthe head of a plant 
similar to this one in Provo, Utah, a smaller one in 
Logan, that State, and his fertile brain is hatching half 
a dozen others, some of them stupendous in capacity.“ 


Grand Rapids, Mich.—A company composed of New 
York capitalists has applied for a franchise to erect 
poles and wires here for an electrical transmission 
plant. The plan is to rebuild and improve the dam in 
the Muskegon river at Newaygo, where it is expected 
that from 1,200 to 1,500 horse power can be secured for 
conversion into electricity, which will be wired to this 
city and sold for manufacturing aud lighting purposes. 


It is expected by the promoters that in time a number of 


other streams will be developed and the power sent to 
lt is 
said that there are four or five streams within the same 
number of miles from Newaygo, from each of whicha 
power of from 500 to 1,000 horse power could be secured. 


Seattle, Wash.—The transmission line of the Snoqual- 
mie Falls Power Company will consist of four circuits 
of three wires each ; two circuits will supply Tacoma 
and two Seattle. Thereare two distinct pole lines. The 
poles are of cedar and the wires aluminum, and are run 
side by side from the falls for 19 milesto Renton, where 
they diverge, one going to Seattle and the other to Ta- 
coma. The length of the pole line from the falls to 
Seattle is about 30 miles, and to Tacoma about 44 miles. 
The line runs through an almost unbroken forest of tir. 
A strip 25 feet wide has been cleared of all vegetation, 
and every tree within 300 feet on each side which could 
possibly strike the wires has been cut down, so that 
danger from forest fires or windfalls has been avoided. 
Aside from the exceptionally high voltage to be em- 
ployed, the transmission line will be of great interest, 
from the fact that aluminum conductors will be used, 
and the plant will thus be the first in the world to use 
aluminum to transmit electricity to any distance. The 
wire to be used on the line contains all but 14 per cent. 
of pure aluminum, the small percentage being copper. 
The aluminum wire while having only about 60 per 
cent. of the conductivity of copper was selected be- 
cause of its extremely light weight, something to be 
taken into consideration in wire for long transmission. 


MINES, ETC. 


Indiana, Pa.—The '' Gazette states that it has been 
given out from a responsible source that the Glenwood 
Coal Company, at Glen Campbell, will soon commence 
the erection of a mammoth electric power house at 
Mine No. 6 which will furnish electricity for all three 
mines at Glen Campbell now in operation and also the 
new mines which will be opened on Brady Run. The 
electricity will be used to light the mines and haul the 
trains of mining cars in and out of the various mines. 
It is also stated that the company contemplates placing 
another dynamo for the purpose of furnishing light for 
the town. 


COMPANY MATTERS. 


Council Bluffs, Ia.—J. A. Patton has been appointed 
receiver of the Council Bluffs Gas & Electric Light 
Company, and will take charge of the plant pending 
the settlement of its affairs in the United States Cir- 
cuit Court and its transfer to the bondholders. 


PERSONAL AND MISCELLANEA. 


Oscar Wright, superintendent of the Rockville Elec- 
tric Light Company, died of typhoid fever at Rockville, 
Ind., on tbe 29th ult. 


James Adams, president of the Western New York & 
Pennsylvania Railroad, and president of the Brush 
Electric Light Company, died in New York on the 2d 
inst. 


John B. Dyar, a well-known capitalist and business 
man of Detroit, died last week at his summer home in 
Grosse Pointe. Mr. Dyar suffered some firancial re- 
verses a short time ago, alleged to have been caused by 
an electric road he projected from Detroit to Pert 
Huron. Up tothe time he met his reverses Mr. Dyar 
was a director of the Commercial National Bank, De- 
troit, and president of the Michigan Radiator & Manu- 
facturing Company. 


Electric train lighting has been introduced in Great 
Britain, more than twenty companies having agreed to 
adopt a uniform system, which, by the way, is radically 
ditlerent from that in use on American railways. Small 
dynamos are placed upon one of the axles of each rail- 
way car,the rotation of the axle furnishing the power 
for the light plant in each carriage. When the speed 
of the train is slower than 12 miles per hour the dyna- 
mos are automatically cut off, and in the meantime the 
supply of eleetrieitv for the liahte is furnished hy an 


auxiliary storage hattery. The cost of installation for 
each car amounts to about $250, and the cost of main- 
tenance is nominal. 


The Altoona, Pa, ''Gazette'' states that the Penn- 
sylvania Railroad Company has just completed in 
Altoona ''one of the finest motive power and instruc- 
tion cars ever turned out by any railroad. It is 60 feet 
in length, 50 feet being devoted to the office and exam- 
ination room and the remaining 10 feet is utilized by a 
Baker heater and lavatory. ‘Fhe car is equipped with 
all the Jatest improvements in working airbrakes, triple 
brake valves, and in fact everything needed to thor 
oughly instruct engineers and firemen in the use of all 
the latest appliances. The car will soon be sent out on 
this division, and the men hauling the various freight 
and passenger trains will be taken into the car and 
there shown all the innovations which are likely to be 
made and with which they are expected to familiarize 
themselves." 


The Toronto ''Mail-Empire" savs: Mr. C. E. 
Green, who comes from Rochester, N. Y., but who has 
spent several years in Toronto, claims to have discov- 
ered a mode of producing electricity for light, heat and 
power purposes without either fuel or water. He de- 
clares that he can produce unlimited quantities right 
here in Toronto at a cost to consumers far below one- 
balf that at present involved in the production of elec- 
trical energy. The secret of this miracle-working is, he 
says, a very simple affair, but he does not propose to 
give any clue to it just now. loa few weeks he trusts 
he will be able to place the scheme on a working basis.’’ 


Electrician W. W. Smith, of New Haven, Conn., is 
the inventor of an electrical apparatus designed for the 
use of physicians and dentists which isto give a new 
manufacturing enterprise to New Haven, arrangements 
having been made with the Elm City Brass Company 
of that city to manufacture the device. The apparatus 
as described in the New Haven Register " gives gal- 
vanic and faradic current which can be used separately 
or combined. Itis especially valuable in cautery as 
the current can be raised or lowered without a break or 
impulse, which is something that has not been accom- 
plished before. With the apparatus itis possible to 
raise or lower tbe voltage without a break in the cir- 
cuit. There is no shock to the patient, which in itself 
is very important. The force may be increased gradu- 
ally and when the operator is at work on delicate parta 
there is no nervous excitement occasioned by the higher 
pressure as might be by jumps and violent pressure. 
The apparatus is provided with a lamp which will be 
found useful in examining the throats of patients. The 
dental machine is designed for the use of dentists in 
their work where electricity is required. In fact the 
whole machine is intended to serve physicians and 
dentists in everything they have to do where electricity 
plays & part and in this electrical age these uses are 
many. The whole apparatus is placed in a handsome 
cabinet, which when closed looks like a small desk.” 


COMMERCIAL PARAGRAPHS. 


While Iron and St. el Armored Conduit is being used to 
the exclusion of almost everything else in new condoi 
work, there is nevertheless a great deal of work where iron 
armored conduit cannot be used. "he most satisfactory 
substitute under such circumstances is Canvasite Flexib! « 
Conduit. This is particularly useful in wiring or rewiring 
old buildings. The Electric Appliance Company, Chicago, 
are carrying Canvasite Flexible Condult In all sizes froin 
V inch to 1), inch, and find that it has a ready sale for th. 
above mentioned uses. 


INCORPORATIONS. 


The Klectrical Export Company. New York—to deal in 
electrical goods. Capital stock, 320,020. 


The Loveland Power & Flectric Light Company, Love- 
land, O. Capital stock, $10,000. 


The John Kammer Company, Chicago, I1].—to manufac- 
ture electrical appliances. Capital steck, $50,000. 


The Wisconsin Electric Storage & Water Company, 
Plymouth, Wis. Capital stock, $25,009. 


The Northern Traction Company, Michigan Citv, Ind.— 
to build an electric rallway from Michigan City to Laporte. 
Capital stock, $150,C00. 


The Gainesville Park Street Railway Company, Gainen- 
ville, Tex.— Capital stock, 8100. 000. Incorporators: J. M. 
Lindsay, George Lindsay and H E. Eldridge. 


The Wall & Cortlandt Street Ferries Railway Company, 
New York. Capital stock, $1.000,000. Directora: F. D. 
Moffat, Charles Base, K. S. Hogg, E. I. Conant, H. W. 
Beau, M. E. Gill and J. P. Sheftieid, all of New York. 


The Standard Light, Heat & Power Company. Unadilla, 
N. Y.—to furnish electricity forthe villages of Unadilla, 
Gildertsville and Otego, Otsego County; Sidney and 
Franklin, Delaware County, and Bainbrige and Alton, 
Cnena zo County. Capita! stock, $600.0. Directors: 
Henry G. Canfield, Samuel E. North, J. Fred Sands and 
Daniel KR. Buckley, all of Unadilla. 


The Los Angeles Machinery Company, Los Angeles. Cal. 
—to buy, sell, exchange and manufacture all kinds of ma- 
chinery and electrical plants. Capital stock, 810.000. Di- 
rectors: R. E. Williams, Walter Jones, E. N. Williams, 
Theo. E. Eisen and C. Leonardt, all of Los Angeles. 


The American Industrial & Commercial Unfon, Newark, 
N. J.— to aid in organizing, managing and promotin 
co-opefating companies for conducting legitimate anc 
use li] tedustrial business tu any line, and to provide capt 
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tal to enable them to carry on their business free from the 
embarrassments and perils of current indebtedness.” 
Capital stock, $1,000,000. Incorporators: Maurice L. 
Muhleman, New York; Jacob F. Wycoff, Elizabeth, N. J., 
and Charles Vernon Culver, Reno, Pa. 


The Jefferson Electric Light Gompany, Chicago, III.— 
to operate electric light and power plant. OCapital stock, 
$50,000. Incorporators: M. A. Foot, Harry Ferguson, 
William M. Copeland. 


The American Chemical & Electrical Manufacturing 
Company, Denver, Col.—to conduct & factory in Denver 
for the making of lampblack, coke, ammonia, tar, car- 
bons and articles of a l'ke character. Capital stock, 
$1,000. Directors: Mayer Harrison, Isaac Schuff and N. 
Burton. 


The Buffalo, Tonawanda & Niagara Falls Electric Rail- 
way Company, Buffalo, N. Y. Capital stock, $1,250 000. 
Directors: Henry B. Smith and Hezekiah M. Gullett. Bay 
City, Mich.; Timothy E. Ellsworth, Lockport; James A. 
Roberta, George Sandrock and Clarence M. Howard, Buf- 
falo; Benjamin L. Rand and John A. Read, North Tona- 
wania. Among the stockholders are John Ounneen, 
Michael Nellany, Dr. E. T. Smith, Gen. Benjamin Flagler, 
Judge E. W. Hatch, County Treasurer John C. Lammorta, 
Spencer J. Lawrence, Max Amberg, Frank 8. Oake-, Os- 
slan Bedell and George P. Smith. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED AUGUST 30, 1898. 


EGECTRIC RAILWAYS AND RAILWAY APPLIANCES. 


609,951. Electric Locomotion. Henry Van Hoevenbergh, 
New York City, assignor to Noah C. Rogers, same 
place. Filed Oct. 10, 1895. Renewed June 23, 1898. 

603,977. Electric Railway-Motor. Albert Schmid, Pitts- 
burg, Pa., assignor to the Westinghouse Electric & 
Manufacturing Company, same place. Filed May 10, 
1894. 

610,004. Rail Bond. William H. Talley, Waco, Tex.. as- 
signor, by direct and mesne assignments of nine- 
tenths to George H. Williams, Charles B. Eames and 
C. R. Sherrill, sawe place. Filed Nov. 26, 1897. 

610.007. Contact Device for Electric Railways. Louis E. 
Walkins, Springfield, Mass., assignor of two-thirds to 
Francke W. Dickinson, same place, and George M. 
Jewett, Glenville, Md. Filed Jan. 24, 1898. 

610,008. Contact-Rail Appliance for Electric Railways. 
Louis E. Walkins. Springfield, Mass, assignor to 
George M. Jewett, Glenville, Md., and Charies N. King, 
Jersey City, N. J. Filed Feb. 2, 1898. 

610,009. Electric Itailway. Louis E. Walkina, Springfield, 
Mass., assignor of one-half to George M. Jewett, Gien- 
ville, Md. Filed Feb. 2, 1898. 

610,090. Electric Railroad. Benjamin C. Seaton, St. Loula, 
Mo., assignor to the Electric Third Rail & Signal 
Company, same place. Filed April 5, 1897. 

610,091. Third Rail for Electric Railways. Benjamin O. 
Seaton, St. Louis, Mo., assignor to the Electric Third 
Ratl & Signal Company, same place. Filed Dec. 7, 
1897 


610,092. Contact Device for Electric Railways. Benjamin 
O. Seaton, St. Louis, Mo., assignor to the Electric Third 
Rail & Signal Company. same plate. Filed Feb. 4, 


1895. 

610,003. Third Rail for Electric Railways. Benjamin C. 
Seaton, St. Louis, Mo., assignor to the Electric Third 
Rail & Signal Company, same place. Filed Feb. 4, 


1898. 

610,094. Electric Railway. Benjamin C. Seaton, 8t. Louis, 
Mo., assignor to the Electric Third Rail & Signal Oom- 
pany, same place. Filed Feb. 18, 1898. 

609,318. Car.Fender. Prentis E. Law, Wilmette, Ill. Filed 
Oct. 14, 1897. 

609,951. Car Fender. Andrew L. Smith, New York City. 

, Filed Aug. 19, 1896. ' 


ELECTRIC LIGHTS AND APPLIANCES. 


Incandescent. Lamp Shade or Cover. Wallace H. 
Welle. Brasher Falls, N. V. Filed March 28, 1898. 

609,972. Hanger for Electric Lamps. William F. Murphy. 
Iowa City, Iowa. Filed Dec. 21, 1897. 


ELECTRICAL MACHINERY AND APPARATUS. 


609,990. Means for Oontrolling Non-Synchronous Alter- 
nating Current Motors. Benjamin G. Lamme, Pitts- 
burg, Pa., assignor to the Westinghouse Electric & 
Manufacturing Company, same place. Filed March 1], 
1896. 

609,91. Method of and Means for Securing Constant 
Torque in Polyphase Motors. Benjamin G. Lamme, 
Pittsburg, Pa., assignor to the Westinghouse Electrio 
& Manufacturing Company of Pennsylvania. Filed 
Feb. 10, 1898. 

6!0,016. Electric Switch. Rollin A. Baldwin, South Nor- 
walk, Conu., assignor of one-half to Heavion Rowland, 
sime place. Filed March 25, 1897. 

610,023. Automatic Out- Out for Magoeto-Generators. 
William J. Bowen and Charles A. Federer, Cleveland, 
O., assignors to Louis Sands, same place. Filed May 
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26. 1898. 
610,025. Alternating-Current Motor. Charles S. Bradley, 
Avon, N. V. Filed Sept. 17. 1897. . 
610,067. Induction-Motor. Benjamin G. Lamme, Pitts- 
burg, Pa, aseignor to the Westinghouse Electric & 
Manufacturing Company of Pennsylvania. Filed July 
22, 1897. 

610,121. Controller for Electric Motors. Harry P. Davis, 
Fittshurg, Pa., a«signor to the Westinghouse Electric 
& Manufacturitg Company of Pennsylvania. Filed 
April 25, 1898. 

TELEPHONE AND TELEGRAPH APPARATUS. 


609,877. Tension-Regulator for Electrical Transmission of 
Speech. Alfred C. Cousens, Newark, N. J., aseignor ot 
one-half to George W. Gregory and John C. Edwards, 
Boston, Mass. Filed June 15, 1895, 


MISCELLANEOUS. 


603,875. Electrode for Medical Purposes. Marian N. 
Clarke, Wilkes Barre, Pa. Filed Jan. 8, 1898. 


609,885 Clamp for Electric Wires. Sylvester 8. Leonard, 
Chicago, Ill, Filed Jan. 24, 1898. 
RE- ISSUE, 
11,699. Electric-Circuit Controller. Joseph H. Bowley, 


Washington. D. C., assignor of one-half to John W. 
Stock well, Marengo, lil. Filed March 19, 1895. Original 
No. 593,510 dated Nov. 9, 1897. 


TELEPHONE AND TELEGRAPH. 


The Erie Telephone Company Absorbs Opposition 
Lines in Minnesota. 


The following appears in the Boston News Bureau of the 
2d inst.: 

" The independent telephone companies in Minnesota 
have during the past three years constructed a sys- 
tem of long distance lines connecting points not 
reached by the Northwestern Telephone system operating 
in that State. Notwithstanding the fact that the North- 
western system owned and operated 7,000 miles of wire, 
the independents had built to nearly 300 points not reached 
by the Northwestern, using fully 2,2C0 miles of wire. Yester- 
day the Northwestern Company closed a contract whereby 
it secures by purchase 900 miles of this line and enters 
into an operating arrangement with the balance, all of 
which are to be equipped with Bell instruments and the 
lines and stations become & part of the extensive North- 
western system controlled by the Erie Telephone Com- 
pany. The result of the purchase aud agreements in- 
creases the Northwestern toll line system to nearly 
10,000 miles, and as soon as the new lines can be 
equipped with Bell instruments, 800 stations will be 
to the general system. The arrangement added 
saves the Northwestern Company an expenditure of 
$200,000, representing the cost of lines into a territory al- 
ready developed, and gives Minnesota the most complete 
long distance telephone system in the United States to 
date, The lines acquired that are single grounded circuits, 
the Northwestern will make metallic. This transaction 
gives tothe Northwestern Company the entire toll line sys. 
tem io Minnesota.“ 


The Washington Star says: The War Department has 
received advices from Porto Rico on the work being done 
by the little army of Signal Service men on the island. 
There are 300 of these men now there andthey will have to 
assume the control and operation of the Government lines 
of telegraph. The lines now, of course, are operated by 
the Spaniards, but when the possession of the island in 
transferred to the United States the Signal Service will 
have to take charge until the future status of the system is 
determined. This Government always has been opposed 
to a Government telegraph system and Signal Service offi- 
cials say it is not improbable that the lines in the new 
island possession will be eventually sold to private enter- 
prise through bids for its purchase. This, however, has 
not yet been taken up officially and Government control 
will have to be assumed at least until the ultimate dispo- 
sition is determined at all the offices on the entire telegraph 
system of Porto Rico." 


At Freeport, L. I., at the first annual meeting of the 
stockholders of the South Shore Telephone Company, the 
following directors were elected for the ensuing year: 
John J. Randall, George W. Bergen, William G. Miller, 
William D. Carter, Charles D. Smith, George P. Bergen aud 
Henry P. Libby. The president's statement showed the 
business of the company to be rapidly increasing, a large 
number of telephones having been added to the service 
during the past montb, and the lines having been ex- 
tended to Garden City and Mineola. The statement also 
showed the company to be in excellent flaancial standing. 
The company's service has been introduced into the vil- 
lages of Freeport, Bald wins, Rockville Center, Lynbrook, 
Oceanside, East Rockaway, Hempstead, Garden City, 
Mineola, Merrick and Barnum Island. 


Extensive preparations are being made by a Franco- 
German syndicate to establish a telephone line from Paris 
to Berlin. For several months serious negotiations have 
been taking place between these two cities, and Brussels 
also, to unite the three capitals by telephone. The under- 
taking is silently viewed in Berlin, but arouses more or 
leas disparaging remarks in Paris, where it is said that the 
scheme is entirely unnecessary. Brussels will be, of course, 
the medium of communication. The syndicate officers in 
Paris assure the public that a double wire will be used and 
that every precaution will be taken to provide rapid and 
regular service. The wires are a composition of bronze 
and tin, and will have a diameter of five millimeters. It is 
said that with this wire the resistance to the electrical 
current will be greatly reduced. When completed the 
line will be 1.000 kilometers in length, without any re- 
transmission station, and will hence be the longest in 
Europe. 


A special to the Little Rock Gazeife from Oamden, Ark., 
states that the Camden Telephone Company, established 
several years ago, has decided to discard their old equip- 
ments and wiil use the telephone switchboarda and other 
equipments of the Southwestern Telephone Company and 
willact as the agents of that company at Camden for its 
long distance lines. 


The franchise of the Osawatomle Telephone Company 
has been assigned to the Paola Telephone Company of 
Paola, Kan., and the exchanges of the two towns are now 
under one management. 


ordered. James A. Scrymeer, 


Electrical Storms. 


In the western part of Kansas wind storms occasionally 
sweep over thecquntry producing electrical effects which 
are so pronounced that the plainsmen have named them 
electrical storms. T. B. Jennings of the Kansas Climate 
&nd Orop Service gives this description of them: '' The 
wind blows with great force. It rapidly generates elec- 
tricity in the person exposed to it and electrical sparks 
will pass from his hands to any metal he may chance to 
approach. The housewife has to wrap up ber hands in 
rags as sbe handles her stove, or the current will play 
around them embarrassingly. Asthe sheets of a bed are 
touched by the hand there will be a brilliant glow of elec. 
tric Juminosity, and the bed clothes will fairly crack!e as 
they are moved to and fro. These conditions are 
not uniform, but run in currents or streaks. and vary 
greatly even in the same district. The winds are 
mostly from the northwest. Growing grain and foliage on 
trees exposed to them become more or less scorched, and 
sometimes the grain crop is entirely distroyed. These 
phenomena are observed in other parts of the country, but 
particularly in the mountains of Colorado, where they are 
usually attendant on the severe blowing «f the west wind. 
The air may be either quite dry or filled with the finest 
forms of vapor condensation; but nothing seems to inter- 
fere with the steady stream of electrical discharge which 
flows from every sharp point, whether rock, or plant, or 
dwelling place. A tingling and cooling sensation is felt, 
similar to that experienced by patients in taking the elec- 
trical bath treatment, and the multitude of discharges 
going on all around fill the air with a singing sound. The 
operators at the meteorological station at Pike's Peak ex- 
perience these demonstrations in such a pronounced form 
that they would often be seriously alarmed were they nut 
sensible of the comparative absence of danger. The accu- 
wulationsof electric current will take the guise of flashes 
and balls of lightning, and the iion stove will be ablaze 
with continuous electrica] discharges. Tbe origin of the 
electricity of such storms is not yet satisfactorily ex- 
plained.” 


The report of the Committee of the New Zealand Legis- 
lature, just issued, recommends joining the Australian 
Oolonies with Canada and the mother country by a Pacific 
cable, on the basis that if Great Britain and Canada to- 
gether would guarantee five-ninths of the coat of the 
work, New Zealand and the other Colonies would con- 
tribute the remaining four-ninths, of which amount New 
Zealand will contribute one-ninth. The committee also 
recommends that Canada be furnished with the construc- 
tion, administration and maintenance of the cable, on the 
understanding that the contributing Colonies are to be 
entitled to representation and votes on mattersof policy 
of the management and that the cable is to be owned jointly 
and controlied by the contributors. The report concludes 
with advising that a conference of the Colonies concerned 
be held in New Zealand. 


Alex. I. McLeod of the Detroit Telephone Company 
says there is noconnection between his company and the 
new company that has been formed in Cleveland, with a 
capital stock of $1,000,009, to build cheap telephone and 
telegraph lines in Cleveland and all over the State of Ohio. 
Toa Detroit Tribune reporter Mr. McLeod said: “H. A. 
Everett, the leader in that enterprise, is a stockholder in 
our company and at one time wasa director. The Cleve- 
land company is going to be a strong organization and our 
construction company expects to sell them a large part of 
their equipment. The phone they will use is practically 
the same as ours." 


At a meeting of the directors of the Pacific Cable Com- 
pany, held at the office of J. P. Morgan & Co., New York, 
on the lst inst., plans were considered for establishing 
cable communication with the Philippines, the Asiatic 
coast, Japan and Australasia vla Hawaii. Surveys for & 
duplicate cable via Sita and the Aleutian Islands were 
president of the Pacitic 
Cable Company, sails from Vancouver for Japan on Sep- 
tember 12. 


The statement of the output of instruments by the 
American Bell Telephone Company for the month ended 
August 20 shows: Gross output, 24,863, increase over same 
month in 1897, 9,096; returned, 12,022, increase 1,868 ; net 
output, 12,841, increase 7,223. From December 21 to August 
20: Gross output, 213,747, increase 69,202; returned, 95,328, 
increase 33 827; net output, 117,119, increase 85,875. Total 
output August 20, 1898 : 1,086,541; August 20, 1897, 851, 171; 
increase, 187, 370. 


New Companies Incorporated. 


The Gordon Telephone Company, Chester, Ill. Capital 
stock, $5,000. Incorporators: A. G. Gordon, E. R. Gordon 
and Olarice Gordon. 

The Dakota Central Telephone Company, Aberdeen, S, 


D. Oapital stock, 8100, 000. Incorporators: W. G. Bickey- 
baupt, M. H. Zeitlow and L. W. Crofoot. 
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ELECTRICAL SECURITIES. 


_ Tho subjoined quotations of Electrical Securities dealt in at the leading commercial centers are compile from special reports received by Bixcrarcrry from a variety of sources 


The utmost care is cxercined in their collection and preparation, and every effort is made to secure accurate and reliable 


information. The management of this journal will esteem ii 


a favor to havo brought to their attention any inaccuracies readers may discover in these columns. 


Abbreviations : crt. indb., certificate of * orate cons., consolidated; const., construction; conv., convertible: com., common ; deb., debentures; exten. 
ran : ino., income; imp. 
F. &. A., Feb. and Aug.] M. & S., May and Sept.; J. & B., 


nsion ; gen., general; g., gold; guar., gua 
: quarterly: A. & O., Apl. and Oct.; F. & 


improvement; pd., paid ; 5 mtg.. mortgage; tr., trust; A., annually; 8., semi-annually ; 
uly u 


LÀ 


and Dec.; J. & J., Jan. and June. 


STOCKS. 


PASSENGER RAILWAYS. 
Capital Stock. 


nam. Par|Authorz‘d| Issued. Lest Div. 
Albany, N Y.- Sept 6: 
Alben E %% RC RAEEN REPRE US 2, 000 $1,750 1 x Feb. 198 146 
Troy Gity Railway OOo. 8 2,000,000 2,000 L ] Deo. 10, 97. 
Traction Oo. (Saratoga) 50,000 50 * Leber. 
Allentown P8-.-—Sept 6: 
Allentown & Lehigh Val. Trac. Oo.|....| 4,000,000| 1,500, TERT 
Bridgeport, Conn—Sept 6: 
Bridgeport Traction Co....... "nm ,000,000} 2, 000, 0001 & Aug., '9T. 
Baltimore, Md.—8ept = E 
Baltimore Oity Passenger Ry. Oo... ,000 „0005 % S., July 2, . 
aBalümore Oonsolidated Ry. Oo... 28 10800 090 8.177030 X 8., Taly 2, de 
Oentral Ry. Co. of Baltimore City.. 800,000 6% A. i 
Boston, Mass.—Sept 6: 
New England Street Ry............. 25| 5,000,000| 1,081,925|1 & Q., Jan.15, . 
North Shore Traction Oo.......com.| 100} 4,000,000| 4,000 e 
North Shore Traction Oo........pfd.| 100| 2,000, 000 2,000 6 S., A. & O 
b West End Street Ry. Oo......com.| 50 10,000,000} 9, O88, 0004 % S., Oct., v7 
b West End Street Ry. Co...8 % pfd.| 500 6. 400.0000 6, 400, 0004 % S., Oct. 1, 97 
Boston Elevated R. y: DURER 100 10,000,000 
Brooklyn N. Y.—Sept 6: £ 
Brooklyn Oity & Newtown Ry. . . . 100| 2, 000, 000 1.928,400|2 & Fcb. 1, 1898 
Brooklyn Bap Transit Oo., tr certf..| 100| 20,000,000| 20,000, cirsio se s 
eBrooklyn e hts Ra „„ d dd FEX 200,000 200,000 ee*cíc0000029 ee 
$dBrooklyn RBA r| 100 12,000,000} 12. 000, O00 256 % Q., Jan., 98. 2144 
Brook! ueens Oo. & Sub ....| 2,000,000] 2, 000, 000 — | -. 
Ooney Island Brooklyn RR....... 100| 1,000,000| 1,000,000|13 X Oct. 1, 97 
Kings County Elevated.............|....| 4,750,000| 4, 750,00 ............ 
Kings County Traction Co..........| 100| 4,500,000| 4,500,00011 X; July 26, 97 
Nassau Electric Railroad... . . . . . 6,000,000| 6,000,000] ...........- 
fAtlantic Avenue Railroad. 2,000,000| 2,000,000) ..........-- 
gBrooklyn, B. & W. E. Railroad.. n 1,000,000 1,000,000 29622 6 0 6 „ 66 
Buffalo, N. 5 = : : pean 
Buffalo & Niagara ec. ) TET: 1,250,000 * „ „„ 60 
Buffalo Railway Oo.... TIT ETTET 6,000,000 8,870, 5001 X Q. Dec., 97, 
Columbus O.—8ept 6: 
Columbus Street Railroad... 8, 000, O00] 8,000,000|1 % Q., Feb., 88. 
Ool umbus Oentra: Street Railroad.. 1,500, 000 1,500,000) (O. 
Charleston, S. C.—8ept 6: 
Charleston City E OUI ees iecur da 100.000 100,000/8 % 8. Jan., '97. 
ünterprise City Go eese 1,000,000 260,000 ë 55 
Chicago, III.— Sept 6: a 
Ohi Ci R * Oo *e9*0909090002590* 8 $ Rl, A 295 
Ohlcaso T South Side E. T. Ri o 
Lake t Elevated RR............ 10,000,000 10,000,000 Roster d qup. 
Metro litan West Side Elev. Ry.. e 15 000.000 15,600,000 » "s $ 
Met. Wost Side El. const. stk........ 15,000,000 2,500,000] ...........- 
North Chicago Street RR e* 0999 10,000, 6,600,000 x . Jan., 98. 
ANorth Ohicago City RR. . . . ———— 800, 249, 90000 eres 
South Chicago Ci lway........ 2, 000, 000 1,608,200]  ........... 


sOhicago West Div. Ry.......guar.|.... 


88 
33 
888988 


wWhicago Passenger Ry. . . guar. 000, 2,000,000/5 % 8. 
Cincinnati, o 6: 
Cincinnati Inc. Plane Ry.......com. 576, 8 
Cincinnati Inc. Plane By........pfd.| 800 189.00 180.050 24 X. Feb., 8. 

nnati, Newport & Bt. Ry 4.000, 000 8, 500, 000 : 
Street Ry. eococococcctov 18,000,000 14,000, 1 X Q., Jan., 98. 

Mt. Adams & Eden Park Inc. Ry. 2,500, 0000 2, 200, 0001 &, Jan., 98. 
Cleveland, e 6: 
Arron, Bed. & Olov. Elec. &y....... 1 1,000,000/54 % Jan., 98 
Cleveland City Ry. . ... . . 100 3.008.000 1,600, 5 ` Oci., 9. 
Cleveland El e Ry...... e*oosc ecce 12,000,000 000, 4 . Oct., . 
Detroit, Mich.—Sep : 6: 
Detroit Citizens' Street Ry.......... 1,250,000 ............ 
Ft. Wayne & Belle Isle Ry. — 28 400, 00008 July, *96. 
Ba: d ilwa Oo ecccsccví0 69012225 ene 250.000 250, 9593933970 ee 

it El 5 Te 1,000,000 1,000,000 9696913532226 6 60 
Wyandotte & Detroit ver Ry..... 250,000 200,000 2 6 % „ „0 
n O.—Sept 6 

Olty Railway SGS A 60mm. 100 1 500 1,470,000 1 & Q. Jan. I, 98. 104 
ot Railway Oo. „ % % „„ EET) ecce s, Dfd. , , 600. 1 Jan. 1 98 

T le's Street Bailway............. 1.109 ns $5 = se: i 


a Consolidation of Baltimore Traction Company and City &. Suburba 
Company controls Oitizens’ Railway, North timore Passe way, Baltimore 
& Curtis Bay Maliway, Baltimore & Powhatan Railway, Pimlico & Pikesvil 
and Wallbrook, Gwynn Oak & Powhatan Railway and Park. 

b to Boston Elevated Railroad Company 


( pen 
d Leased to Brooklyn Heights Railroad. Oo., which guarantees 10 * on capital stock. 


Bate and Date ot 


18, 159, 000 17 % Q., Feb, 96. 
624 


{lway Company. 


e Stock owned by Brooklyn Rapid Transit Company; road operated Brookin 


{Sock owned by Ki unty Traction Oompany; road leased to Nassa 


fores by Atlantic Ave. RR. and leased to Nassau m. 


of stock owned by No cago Street Railroad Company. 


í ls by lease Ohicago West Division Railway, Chicago Passenger Railway. and 
West Chicago Railroad Tunnel Compa: pny. ý TAS n 
as rental by lessee— North Ohicago Street 


$96 X annum paid on outstanding cap! 
Railroad Company $035,100 of stock owned by West Ohi 
hb Majority of stock 
00 stock guaranteed by West Chicago 


Street Railroad 
owned by Oh West Division Rallway Company; 6 


m 


le Railway 


u Electric ER 
990 share on onan pe ospital paid as rental by lessee— West Chicago 8t. RR. Oo.; 


Company. 
% on 81,000,- 


Railroad Oom lessee. 
(Ciadnnati 8t, Ry. bae purehased the Mt. A. & Biden Park road. assuming its bonds. 


PASSENGER RAILWAYS. 


Capital Stock. 
— BREED. 
Authorz'd[ Issued. 


Bato and Date of 
Last 


NAME. Par Div. Bid. |Ankec 


Hartford Conn.- Sept 6: 
Hartford Street Ry. Oo..........-.-- 100| $4,000,000 $200, 000)8 X 8.,Jan.,'98. 140 


Holyoke Mass.— Sept 6: 


Holyoke Street Ry. Oo... 400,000 % A., Jan., 98. 180 | 190 


Hoboken, N. J.—Sept 6: 

North Hudson Oo. (N. J.) Ry. Oo. ee 25 1,250,000 1,000,000 8 X. 1892. 70 e 

Indianapolis, Ind—Sept 6: 

"OMS Passer es Rů) 4 ˙ẽ” ĩ 5.000, 000 5,000,000|  ............ 25 28 

Lancaster, Pa.— Sept 6: 

Pennsylvania Traction OO 2 62 66 „„ „ „„%02 100 10,000,000 9,900,000 9*99000900009000909 ee ee 
Lancaster & Col. Electric Ry. eee 87,500 *9500090000900900909€ oa ee 
West End Street Railway % soon eve —— eeeet 4443 eee eee ee ee 

Louisville, Ky.—Sept 6 

Louisville = eae 3 100 4.000. 000 8,500,000 2 X. Oct., 97. 28 

Louisville Ry............-...5 9 pfd 100) 2, 300, 000 2,500,000 283 % B., Get. I. 97. 101 102 

Minnea Minn.~—Sept 6: 

Twin l Transit........com.| 100) 17,000,000) 16.010. 00 o ........... - 

Twin Oity Rapid Transit. . . 7 9 pfd.|----| 8,000,000; 1, 714, 20014 X. Jan., "98. |101 | 102 

Montreal, Canada. Sept 6: 

Montreal Street Ry. Oo. 50| 4,000,000) 4. 000, 0008 % S., M. & N 27824) 279 

Toronto Street Ry. Oo 100 6,000.000| 6, O00, 000 1% & B., J. & J. 174 102", 

Memphis, Tenn.—Sept 6: 

Memphis Street Railway Co. 100 500,000  500,000| --.. ———ꝗ—⁊ũ . —9ꝗ—— 15 on 

New Haven, Conn.—8ept 6: 

Fair Haven & Westville RR......... 25) 1,600,000;  900,0004 * 8., Se 62 "i 

New Haven Street Railway Oo......| 100) 1,260,000) 1. 000.000 25 & A., July '96. | 60 | 80 

New Haven & Centerville. eevececeon 100 700,000 800,000 %. [III ee ee 

Winchester Avenue RR Cores 60 „% %%% 6 „„ „%.. 25 1,000,000 600,000 „ „„ „ 6% „% „ „ 66 „ „„ 0 40 43 

New Orleans, La.—Sept 6: 

Canal & Olaiborne RR. Oo..........| 40| 240.000  240,0004 % 8., Jan., 98. 180 | 180 

New Orleans & Carrollton RR......| 100| 1,200,000] 1,200,000 13€ % Q., Jan., 98. |120 | 124 

New Orleans Traction Oo......com.| 100| 5,000,000| 5,000,000| . . . . 1 2 

New Orleans Traction Co.......pfd.| 100| 2,500,000| 2,500,000) ............ 6 8 

aCrescent City RR............. guar. 100 2,000,000 2,000,000/8 % S., Jan., '98. | .. | 28% 

New Or. City & Lake RR....guar.| 100 2, 000, 000 2,000,0004 % S., Jan., 98. 81 c 

Orleans Raillroad....................| GO) 500, 000 185,000 158 &., June, 94. 28 | 96 

St. Charles Street Rallway..........| 50} 1,000,000) 1. 000, 000 1% 3. Jan., 98 523$) 80 

New YorkK—Sept 4: 

Central Crosstown RRR 100 600,000 888.00 4, € Q., July, '97 265 ee 
eChristopher & 10th Ste. RR..guar.| 100 — 650,000}  650,0002 & Q., Jan., '98. 160 

Dy Dock, E. Brdw'y & Battery RR. 100| 1,200,000 5:200 009 i$ & Q.,Feb.,98. |170 | 196 

etropolitan Stree Ry. Oo........| 100, 80,000,000; 80,000,000 15; % Q., Jan., 98. |158 15894 
eBleecker St. & Fulton Fy.Ry.guar| 100; — 900,000 900,000 74 1 July. 97. 84 
Broadway & Seventh Ave. . guar. 100 2, 100, 000 2,100,000 25; % Q., „7. 22 | 220 
gOen. Fark,N.&E. Rivers RR. guar| 100| 1.500, 900 1. 800,000 254 % Q., Jan, 98. |177 | 186 

hth Avenue RR...............| 100} 1,000,000) 1,000,000 et 850 | .. 
St. & Grand St. Ferry RR.guar| 100; 750,000 748,000 434 % Q., Feb., 98. 840 860 
inth Avenue en.... . ..guar.| 100 — 800,000} — 800,000 T 188 | 19) 

ixth Avenue RR............guar 100 2,000,000 2,000,000] ............ 200 | 225 
IT wenty-third St. R. R. Co..guar. 100 600,000 600,000 278 Q. Feb., 98. 1810 - 

Second Avenue RRR... q Keone 100 2, 500, 000 1,862,000 2 % Q., Jan., 98. 176 | 180 

Third Avenue RR................... 100 12,000,000 10,000,000, 2 „Feb., 98. |1765 | 180 
2d 8t. Manhatv'le & St. Nich. Av 100 2,500,000 2,500,000 %% E . 60 64 

*Union (Huckleberry) Ry. 5. dues eV 100 2,000,000 2,000,000 % 175 200 

und) P T 5 100| 15,000,000! 15,000,000 51 

Tracti is e eee [) 7 , ( 0% O eee 52 

Consolida Passe er E. hae i Á us 100 6,000,000 6,000,000 *09900905000000909 ee ee 
nRapid Tranelt Street Ry.........| 100 504,000 804, 0001134 X A. 195 | 205 

Pittsburg, Pa.—Septs: 

Allegheny Traction Oo..............| 50| 500, 00 500,000] ............ P Nr 

oOonsolidated Traction OO. . com. 50} 15,000,000 15.000, 000 2 &, Jan., 98. 1774 18 

Consolidated Traction Oo......pfd.| 50 18, 000,000 18, 000, 000 8 , May, '97. 585 BS, 
pOentral Traction Co oue. 50} 1.500, 000 [900,000] ...... NOUS 1 

tizens’ Traction Oo. RAM 8,000,000 iL one one 6 % A. 63 » 
r quesne Traction Oo 2 2 2 6 6% %%% „„ 66 „ 8,000,000 ,000,000 6 X A. ee ee 
sPittsburg Traction Co. 2,500, 000 1, 900, 0008 3$, Aug.,'95 ag x 
Fedral St. & Pleasant Valley Ry.. 1,400,000| 1,400,000 P$ ; Ta. 98. nA 
Pgh., Allegheny & Man. Trac. Co.... 8,000, 00 12, 994.889 2 K, Aug., '95. es s 
tteourg & Birmingham Trac. Ry.. 8,000,000; 8,000,000 1 , Jan., 21744 
eee = Won End By........... 1,500,000} 1. 500, 0005 % A., June 80,97.| .. 3 
Second Avenue Traction Co...com.... 4,000,000| 14,000,000|  .................. oe 92 
Suburban Rapid Transit Co. 800,000} 200, 000 dw EN de 
* Unlisted. j Full peid. | Outstanding. f Ex div. T 


a to New Orleans Traction Company at 6 & on stock. 
b Leased to New Orleans Traction Com by at 8 X on stock. 
c Leased to Central Oroestown Rail at 8 
d Operating the former Met. Trac. system, that corporation having become extinct. 
e 28d Street WI ro 99 on Sori 2 to 1 o Ry. 
von erry—now Metropolitan eet Railway. 
1 to Metropolitan Street Railway at 8 & on stock until Oct. 1, 1897; thereafter 3 * 
Leased to Metropolitan Street Ry. for 99 years from Jan. 1, 1896, at $215,000 per annum. 
i pene] i Mot N. Ry. 99 : 8 A 11101 3" fi herea 
' Fx. for 99 years from Ap , 1892; € ret5 years, 8 X t 
Leased to Metropolitan Street Railway for $145,000 per annum. 7 "* * 
l Leased to Metropolitan Street Railway for 18 per cent. on capital stock. 
m Controlled by Third Avenue Railroad by purchase. 
^ Dividends of 134 & yearly ranteed b nsolidated Traction Company. 
o Controls by lease the Alleg’ny, Cent., Citizens, Duquesne, Fors Pitt and] Pitia’h Trac. Oo 
p Leased to Consolidated on Company for f X per annam on value o ‘stocks 
q Leased to Fort Pitt Traction pompany for 6 % on $8,000,000 capital stock. 
5 Consolidated Traction pany - i p capital stock after October. 
Consolidated 
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PASSENQER RAILWAYS. | TELEPHONE AND TELEGRAPH OOS. 
Capital Stock. tock. 
— CÓ —C—— | Rate and Date of in. lel 
NAME. —— Issued. Last Div. Bid. Asked. NAME. Par Authors’) Issued. Rate ast Div. ^ | Bid. Asked, 
New Bedford Mass- Sept 6 Bosto „Mass. Sept 6: 
Union Street Railway Oo...........| 100 8850, 880,000 2 , Feb. 98. iy | 150 reese bay bdl Telephone Co.......| 100| 50, 000, 000 28, 680, 000455 K Q., July, 8. 200 13282 
Nort! pton,Mass—eert 6 Kils Tele” h & Telephone Oo....| 100) . NE 4 Jan. 1. 75 
Northampton Street Rv...» ses. s. 800, 225,000/4 % A., Jan., 8. 165 | 175 — ew Bopand Telephone Coot E MORE INIRE ee ee m 
New YOoPK.—Sept 6: 


Omaha, Neb.— Sept 6: 


Omaba Street Ry. eeg890e098*29009200799 5,000,000 5,000,000 990909000000 999009€9 25 1 He "ph Teen GG i 80 petet 14,000,000 98 
Paterson. N. J.—Sept 6 : *Oommercial Oable Oo..............| 100 D 0 109 
Paterson Ry. Co.. sesweeceosesseecs esos 1,250 000 1,250,000 9e0000000000009009 54 Kere Tele bas PL PA N poar: 100 8.030.000 . 500,0 11 
Providence. R. I.— Sept 6: i do dn —— eo H pes 6 88. 100 8,000, 0000 110 ive 
United Traction & Electric Oo ..... 8,000. 000 8,000,000/34 &. Jan. 08. 70 | 7034 [Mexican Telephone Oo. . “aa 100 2.000.000 MER ni oe | 
Philadelphia.—Sert 6: ew York & New Jersey Tel. Oo. . 100| 5,000,000| 8,728,000|1 Jan.. 98. 148 |151 
Fairmount Park Trans. Co. . . 20 pd. 2. 1,770,000 2 * Dec. '97. 14 | PACA 1 4 x 25 2,000,000 Rs "ch , "5 80 
e e e- , eee TCU UEM M C 5 
nvl'e ° 588, 900 u i yit r , e - 
unt Pk, & Had. Paas, By, 50) 900,000 800.0008 K Feb. 1L ds 04 Comercial Union Telegraph Oo 25) -500,000 8., Jan.1°96, 110 |118 
E Traction a Ef... $0) nye] A ee {Div. guar. by Postal Feier. ö.. Xen, $e [96 | 9434 
dOltizens A 000| 192,500/§8 share Q. 15 Mis —Be : 
Frankford & Southwark Pas. R eee . 11,875,000/814 sha’e A—A pr.98/892 1 edes 
fLehi b Avenue Ry. OOo 60 „ 0 1,000 i 662 „ 6 6 6 „ „% becocccecscvecores 47 Bell Tele h Co of Canada. 5 2*ꝙ oo 
yLombard & South Street Ry. W| . .. Chesa 5 i Use te 178 
dSecond & Third Streets Ry. Chi ro Tele nare ane elep. OO. 35 
cPeople's Traction Oo..... — Cents Dist n TU ui 
gGermantown | Fassenger Ryo. Ren tina & Bay States Te CoAT gD): 1M 
yore Coa bars Ry. 00 45 ‘i P Hudson River Telephone Oo... i " 
People's Passenger 68. .... 60 80 00:000) A277402] STO. eee ) Teleph, Co 115 
«P therlne & Bainb dge 86. . . ins Ke 400,000|6 K A— 2 Southern New Eng. Teleph. Oo..... ine xh 12 — 
iOontinental Pass. Ry....-guar.. , 680,000 $6 share—Jul y, 88. 1865, 
Empire Passenger Ry. C. 000,000) 600,000 . . . B ELEOTRIO LIGHT A 
Pbi ade Phin d í „ oe ne 18990955 475.000 2 share July 98 175 ND ELEC TRICAL MFG. cos. 
. i : share July ' E —Sept 6: 
Ridge Avenue Passenger By... "750, 420,000 $12 share, July '98.1288 Soston, Mass” Pag 6 
roiiadelphia & Darby y.guar.| 60| ........ 200,000|$2 share July, '98. Ft Wa 7 Klec Oo T Bos Bories A. 25 9 5 „6 TTE) ecce ee ee 
11 & 19th Sts. Pass. R . QUA... 994 2 „6 2• 250,000 174 36 B. July, 98. 157 e onera EI c Co bi es * "9 - c * Goes ese ee eve 
hirteenth 4 15th Ste. . By. 1,000, 288,000 fi H sh. A., July, 5827 oral Penn 33 . 100 40,000,000) 80,460,000 2 X 2 Aug., 1898. | 4574) 46 
{Union Passenger By. CO 1,500, 900,000|99.50 shre, July 98 220 s n B pid m arene 100 10,000,000| 4,252,000 83€ È., July,'98.| 98 100 
West Philadelphia e. Ey... 750,000 750,000 $10 share, July *98 225 Westinghouse Elec. & Mi Arion D. 50 oecooo " 346.300 2 „ 35 2 
v— À Westinghouse El. & Mfg. Go. pfd. | 50| 4,000,000| 3.990,08 134 X : '98.| 5j 
Rochester, N. ¥-—Sept 6 g. Oo. p ,000, 900,058 134 X Q., July, '98.| 673;] .. 
| Rochester Railway OO. eccocecccce| ] 5,000,000 5,000,000 NUTS 12 Now York Sepe. Oo. assent, 50/1 000, 000 8,196,126 e ' ee ee 
Reading, Pa.—Sept 6 NIE Son Elec. Dg Oo., New York.. 100! 9,188,000| 7,988,000 
i Traction Co. ...... . | 1,000,000] 1,000,000|Semt-an.,Jan. & Jy 15 *Edison Elec. III Oo., Brooklyn.. 100| 4:000,000| 4,000,000 134 181 |184 
Oty ngor Ry. . . —.— 260.000 880,000 Jan., 08. 114 Edison Ore Milling Oo.............- 100 000. 00010 & Oct., . 1 1454 
(East Reading Electric Ry eee 1,000,000 $1,000, Jan., 98. 65 Kalon porte 8 Co.. p: "PTT osco o 2 „ „ „ a — 
E eee . "Anna 5 iid 
St. Louis Mo.—8ept 6: General Electric Oo. . 7 7.4. 100 40.000,000 80,490,000 2 X Q., Aug , 189. | 4576) 48 
Fourth Street & Arsenal RT. . . . 800,000} 150,000 . as Interior Conduit & Insulation Oo... 100 19,000,000) 4,252,000 1874 f., July,'98. | 98 |100 
eE Ry. Oo ( ... i 88 400,000 % Dec. 1898. d United Elec. It. & Pow. Co... ..pfd 1000, jes ert 4 |. 
n 7... " 2 1 Ju 88. 127 : ecce 0 d e.c ee ee 
National Railway Oo.. . . . . . . 2,500,000 2,479,000 i N. July, 88. a Pittsburg, Pa.— Sept 6: 
Cass Avenue & Fair Grounds.. .. 2,500,000] 2,500,000] DOD] ds ilegheny County Light Oo........| 1 600,000 8500000 J.&J 
Mg ner Hn o one ese 2000,00 1500 00 1 3, 0 i 90 E d El à Lig n Co. „„ o — — 500,000 : : 180 1o 
Missouri A m 2 %% % % 2,400,000 2,800,000 1l July, 108. s 170 Philadelphia, Pa.—Sept 6 H 
People's RR. Oo ecc. 0]000600* 9 „ „ 60 %%% „%%% 1,000,000 800,0001/50c. , , "89. 80 Edison Electric L ht Oo..... TTE 100 2.000. 000 
Southern Electric Ry. [EIN NJ com 500,000 500, 5 87 Electric Storage ry „ com 1 8,500,000 2 „ 0600 00 14 m 
Southern Electric Ry......6 X pref 1,000,000} 1,000,000|8 X, July, '98. 110 Electric CH di Battery Co...pfd.| 100| 5:000, Serras 0 A 
Bt. Louis & Suburban Ry.ᷣͥ( -.- see 2,500,000; 2,500,000] ....... deor ; 58 Penna. Ht., Lt. & Pow. Oo....com 8.000.000 
Union Depot RR. „ „ 6 %% „ „60 ecc? 4,000,000 4,000, 8 X A., July, 96. ee NO Ae: HI abt K Po 299 60 fd. 5,000, 000 
ern Elec. T M 
San Francisco, Cal. Aus. V ee ee Southern Elec. Light & Power Oo.. 10| 19,800 
( Jali rnia e % %%% %% % %%% [EN NI , * ^ 
Geary Street Park & Ocean RR... . 1,000,000 875, 2 80 chare, 96. g^ A Miscellaneous. —- Sept 6: 
Market Street By RR. 18,760,000) 18,760,000/Q., 60c. per share. 5874 Brush Electric Co.........................-. 
Presidio & Fe es RR... .. 1. 000, 000 550, 6 %%%%ꝭ,j0 %% % %%% 8% efi ri Bont pr Oo... * 500,000 
s OU had 90 "n 
Scranton. Pa - Sept 6: M E Eddy Hloctrto Mt Me e es 
Scranton way CO . ee s 2,500, 000 . . 12 Hart fo onn.) Elec. Light Co.... "850.0 
m Scranton & Carbondale Trac. Oo. 500,000 00,000 ...... 14 Hartford (Conn.) Lt. & Power Co.. g 175.000 
m Scranton & Pittston Traction Oo.. 1, 080, 000 1, 00, 0000 E New Haven (Oonn.) Elec. Lt. Oo.. . 100 100, 000 
Springfield Ill.—8ept 6: Narragansett Klee. RT) Go. . B0) 1,200,000 
springfield Consolidated Ry 6 eee 760,000 750,000 R aa Royal Elec. Co. (M n ). A „„ 100 1,000,000 
Springfield O. Sept 6: Toronto PM Wolding o 100) 1,086,000 
Bpringfield Street Ry... 1,000,000) 1,000,000) ... " Woonsocket (H. I.) Electric G. . . 100 . 
Springfield, Mass.— Sept 6: 
pringfield Street E 6 % O % ee 200 
TOUS Canada sipi 6: ö id ALLIED INDUSTRIES. 
Toronto Ry. Oo eee cece 6,000,000| 6. 000, 000 i 1017 Boston Mass.—Septs: 
Montreal Street Bailway COO... .. . . . 4,000,000) 4,000,000 471 . ae, ere ee OS 000,000,  ......... vu e T^ 
M tree i u'g 68. . p g 1,248, 700 per sh. Feb.1,'98| 85 
bed nan ingto D DE 6: ee United Electric Securities Oo... pid. „„ % Feb., . | 
Cap! Traction (oo 100} $12,000,000] 12,000,000 680. per sh, Oct. 97.| 784, New Fork. Sept 6: 
Oo umbia Ry. Oo Oe ee rene eseroone eves 400,000 400, E 2. Consolidated Electric Storage Oo... 
Eckington & Soldiers’ Home Ry.... 707,000, 653, . 8 Edison European. .. . e „ ed 18 
Georgetown & Tenallytown Ry. 200, 000 200, 0000 3 Safety Car Heating & Lighting Go. TE — 88 7 
Metropolitan RR. Coo 1, 000,000 2888, 900.256 % Q. ‘(isa Worthington Pump Oo........com. 800, 000 8, 800,0 3s E p 
Worcester, ‘Mass.—Sept 6: Worthing ton Pump Oo TT ee ..pfd 000,000 2,000,000 g L 90 98 
Worcester Traction oo... PO. 1 $ 000000 3,000,000 Me nter A 15% Philadelphia, Pa.— Sept 6: 
orcestér Traction Co.... fd. y „00008 96 B., Feb., '98. 94 A. lene L. H. & P. Oo.... 
Worcester & Suburban Street hy... 550,000 — 542,500 d xim. 85 Pneumatic Trans ubt 890.000 „ rene " "ix 
Wilkesbarre, Pa.—Sept 6: United Gas ImprovementOo..serip. 50| 10000000 .. uu 
Wilkesbarre & Wyoming Val. Trac. 5,000,000. 1%, Jan., '9f. Welsbach Commercial Oo.....-pfd. 100| 600,000 . . 2 U 18 * 
Welsbach Light Co.. ’ a a 
* Unlisted. I in. f Full paid. | Outstanding. 2 Ex div. Welsbach Light Se., Canada. ...... ana 000 dd wa M 81 
a to Hestonville, Man. & Fairmount Passenger Ry. for 6 X on stock per annum : ES did . 
b Consolidatio:, Electric, People send Philadelphia Traction companies. Fixed charges PlIttsbufg. En. Sent 6: 
sige all indebte ness of constituent and leased companies assumed by Union Traction Com borundum Mfg. Oo.............. 200,000| 200, T 
o Practically all shares owned by Union Traction Company. sane went AAA iia 1,000,000) 1,000, Q u5 |- 
d Lease to Frankford & Southwark Passenger Ry. assumed by Electric Traction Oo. Miscellaneous.—Sept 6 : 
e Leased to Electric Traction Company. *Barney & Smith Oar Oo.......com 1,000 
Controlled by Frankford & Southwark Passenger Railway. *Barney & Smith Oar Oo .......pfd Ul | 28500 2 7 — | 16 
VVT Billings & Spencer Co s.o... iced leones Mesi à 87 
d Leased to Union Traction araar.. on Company; poneo aed „ . 000 1.280, 000156 % Feb. 93. 8234) 754 
| Lease transferred to Unlon Traction Company. Pratt & Whitney Go. 55 — — — 98 1100 
5 Traction Oo. at a rental of $10,00U per an. in 1886-7-8, $20,000 p. a., in Tren & Whitney Oo............pfd „ ees PA le 
18 and $30,000 per annum thereafter, payable semi-annually, rental declared as a divi- Pt!!! well-Bleroe No. . . . .. on. i T 99 5 2 
dend — dori X guara kidt Stili well-Bieros skt pid. ee. 2 & Bept. 1,97 5 — 
endo m » ng on Company. bulte Belting du. . . 6 500. 00 % /ñR . (97. 
I Dividend of eX Gar heads N uiie Boltine Gn „ ` eel hes 2 7 
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DONDS. 


PASSENGER RAILWAY. PASSENGER RAILWAY. 
Amount. 
— Interest 
NAME. Authorized.| Issued. Due] periods. | Bid. | Asked. NAME. 
New Orleans La. 
Albany, ee € Date oj Quotation—Sept 6, 1898. 

Date o/ Quotation—Sept 6, Canal & Claiborne RR... Ist mtg. 68. $150,000 $150,000 M. & N. | 102 TIT 
The Albany Ry. «++... 18$ mig. 5s. TT $29,000 |1905 5888 iss ... ||Crescent City RR..... PE, rrt dos Leeder 50,000 M, & N. | 101 2 
The Albany ... Cons. mtg. 58. $500,000 427,500 1980 J. & J. |*112 Orescent City --..«»Oons. mtg. g. 5s.| 5,000,000 | 8,000,000 J. & J. 76% 

he Albany Ry. Co. . . .. Gen. mtg. 58. 750,000 875,000 |1947| M. & N. 111 New Orleans RR... . . . Ist mtg. 6s.| 416,500 899,000 J. & D. 
Watervielt Turn ike & RR.1st mtg. 850,000 850,000 1919 M. & N. 118% N. Orl’s City & Lake RR..1st mig. g. 58. 5,000, 2,599,500 J.&J. 10396 1044 
Watervieit Turnpike & RR. ad mig. 6s.| 150,000 | 150,000 1919 M. & N. |*115 | .... Orleans & Carrollton RR.2d mtg. C. G 850,000 | 850,000 F. & A.. , 

y Olty Railway Co..................18t asso Seth’ lel. akon *105 105% Orleans Railroad CO... . . Cons. mtg. 66. 800,000 800,000 J. & J. 105 110 
wes tSt. Charles St. RR. Co...... lst. mtg. 66. 800,000 75,000 J. IM |... — 

nterest per by Albany Ry. Co, 1$423,500 in escrow to retire New Or- 

Princi and interest guar. by leans City RR. Co.'s 1st mtg. bonds. 
. Co, à 1$90,000 outstanding. 
Baltimore Md. Date * ode di t 6, 1898 
pt 6, . 

Revie Quotation Sept G, 1008 Atlantic Ave. (Brooklyn) . Imp. g. be. 1,500,000 | 1,500,000 1884 J. & J. | 95 
Baltimore City Pass. Ry... Ist mtg. g.5s.! 2,000,000 | 2,000,000 |1911| M. & N. | 133}4 | 114 ||/Atlantic Av. (Brooklyn).1stgen. mig.5s| 759,000 | 759,000 M. & 8. 107 
Baltimore Traction Oo....... lst mtg. 58. 1,500,000 | 1,500,000 |1929| M. & N. 118 114 Atlantic Av. (Brooklyn). Cons. mtg.5s.| 8,000,000 | 1,966,000 A. KO. | 108 ( 
Baltimore Trac. Oo..Exten. & Imp. g.6s,| 1,250,000 | 1,250,000 |1901| M. & S. 108 104 Bro'dway & 7th Ave.1stcons. mtg. F. 58. 12,500,000 | 7,650,000 J.& D. | 120% | ...... 
Bal. Trac, Oo.. No. Balto div. ist mtg. g. 56 1,750,000 | 1,750,000 |1942| J. & D. | 115% | 116% | Broadway & 7th Ave.. . . Ist mtg. 58. 1,500,000 | 1,500,000 J.&D. | 106 110 

Bal. Trac. Co. Coll. Trust,lst mtg. g. 88. 750000 | |. 1900| J. & J. | 1C2%4 | 10274 | Broadway & 7th Ave..........2d mig. 586. . 500,000 500,000 J. X J. | Ul 112 
| Baltimore Traction Co. Convertible 5s.| 800,000 |  ....... 1906| N. & M. | 103% ...... Broadway Surface . . Ist mtg. 58. 1,125,000 | 1,125,000 ese 115 117 
Central Pass. Ry. Oo..........18$ mtg. 6s. 96,000 117,000 |1912| J. & J. |... | .... ||B way Surface............2d mtg. 58. 1,000,000 | 1,000,000 *.. | 106 1 

Oentral Pass. By. OO. - Cons. mtg. g. 5s.| _ 604,000 580,000 |1982| M. & N. | 116 117 Brooklyn City RR. Co..1st cons. mtg. 5s.| 6,000,000 | 6,000,000 J. & J. | 112 115 

& Suburban Ry. . Ist mtg. g 5s.| 8,000,000 | 8,000,000 |1922| J. & D. | U4 | ...... Brooklyn City & Newtown..Ist mtg. 5s.| 2,000,000 | 2,000,000 J. & J n4 17 

e Roland Elev., .... Ist mtg. 58. 1,000,000 | 1,000,000 1942 M. & S. 111 -— rooklyn,Bath & W.E. RR.Gen.mtg.5s.| 1,000,000 448,000 J&J 90 Sees 
Metropolitan Ry. (Wash.).1st mtg. g. 56. 1,850,000 | 1,850,000 |1925| F. & A | 118 | 119% Brooklyn Heights RR. Ist. mtg.5s.| 250,000 | 250,000 A. & O. | 104 106 
Gamis Brooklyn, Q’s Oo. & Sub'n.. Ist mtg 5s.| 8,500,000 | 8,500,000 J. & J. 054 | 108 

The bonds of the Baltimore Traction Brooklyn, Q's Co. & Sub’n..1st cons. 5s.| 4,500.000 | 2,750,000 M. & N. | ...... 80 
Oo., the City & Suburban Ry. and the Brooklyn Rapid Transit......... old 5s.| 7,000,000 | 5,181,000 . | 10884 | ...... 
Lake Roland Elev. were all assumed by Bleecker St. & Fult'n Fer'y RR. ist mtg.7s| _ 700,000 700,000 e... | 108 105 
the Baltimore Consolidated Ry. Co. Cent Pk. N. & E. R. RR. Ist cons. mtg. 78. 1,200,000 | 1,200,000 J. KD. | 111 118 

18151,0001n escrow to retire1st.mig.bds. uenis Gi yes ER. . 8 mtg. 68. pepe yon 2 EN. 118% — 
ney n rooklyn Ist mig. , , . . 
Boston, Mass. D, Dock, E. Bd'y & Baty R. amigs 56 1,000,000 | 980,000 J.&D. | 115 117 

Date of Quotation—Sept 6, 1898, ry Dock, E. Bd'y & Bat y Rh..scrip? %.| 1,100,000 | 1,100,000 1814 F. & A. 10 4025 
Lynn & Boston RR.......lst mtg. g. da. 5,879,000 8,702,000 1924| J. & D. 16434 106 2 Av. RR. --... Oert. indebt. 6 Jor 1,000,000 1,000,000 F. & A. 108 b... 
West End Street Ry........ Deben. g. 58. 8,000,000 8,000,000 |1902| M.& N. 104 105 St., Man. & St. Nich. Av. Ist mtg. 6s.| 1,200,000 | 1,200.000 M, &8. | 118 116 
West End Street Ry.......Deben. g. 18. 2,000,000 | 2,000,000 1914| M. & S. 107 12d St., Man. & St. N. Av.. ad mtg. Ind. 68. 1,500,000 | 1,500,000 J. & J. 90 96 

181,674,000 In escrow to retire outstand- Lex. Ave. & Pav. Ferry RR. ist mtg. g.5s.| 5,000,000 | 5,000,000 M. KS. | 122 TP 
ing bonds of absorbed companies. Metropolitan St Ry CG. g. m. cl. tr. g. 5s| 12,500,000 | 19,500,000 F, & A. | i18 E^ 
nd Avenue Ry..Gen. cons. mtg. 5a.| 1,000,000 1,600 000 M. & N. 108 1:0 
Charleston S.C. Becond Avenue 3 . . 1e — 1 — NE St 105 108 
n . LJ er eeeee , , LI LJ * 
—— — "T od m CN IN [E 
RER........1sím . 5a. 500,000 , ? E venue RR ..... Ist m . . 58. , ,000 , , . & J. 124 125 
Sees Ohy H ee eae ie 850,000 — — J. & J. s...» Twenty-third Street Hy. . Int EE: 88. ——— 1 J. & J. bos bona 
tOontrolled by Charleston St. Ry .Co. Twenty-third Street Ry..........Deb. 56 , 150,000 | 150,000 J.&J. | 108 |... 
Union (Huckleberry) Ry..... ist mtg. 5s.| 2,000,000 | 2,000,000 F. & A | 118 114 
Chicago III. tt Westchester Eleciric RR. .. 131 mtg. 58. ,000 500,000 J. & J. |194| 1125 
181,085,000 in escrow to retire gen. mig. 

Date of Quotati m—Sept 6, 1898, 

Ohicago Oity Ry . Ist mtg. 4 6,000,000 | 4,619,500 |1901| J. & J. 10124 102% || 184,850,000 in escrow to retire maturing 

Chicago Passenger Ry. Ist mtg. 6s.| _ 400,000 400,000 1903| F. & A, |- 102 

Ohicago Passenger Ry...Cons. mtg. 68. 1,000,000 600,000 |1929| J. & B. 2 zs 0001n escrow to retire Ist and 2d 

Chicago & So. Side R. T...1st mtg. g.5s.| 7,500,000 | 7,500,000 |1929| A. oOo . . 

hicago & So. Side R. T........... ..4348,| 1,500,000 750,000 1907 J. & J. | ss.. | „„ fou treasury, 980,000, 
joni o West Div. R 2 lst mtg 454s, i 1,040,000 1982 J. & J. 108% | . t ir by Union Ry. Oo. 

e Eleva -«lst mtg. g. . y, , * * A " eseo ri [4] 

Metrop. W. Side Elev. Ry..1st mtg. g. 58. 15,000,000 | 15,000,000 |1942| F. & A. | 54 5434 Date ee Canada. 
North Chicago St. RR........ lst mig. 5s.| 8,171,000 | 8,171,000 |1906| J. & J. | 104 | 105 J Quotation—Sept 6, 1898, 
North Chicago St. ER. ees . Cert. inde o 68. 500,000 500,000 1911 A i & d. "t 108 Montreal Bt. — 10 mtg. 5a. 2,500,000 800, 1908 M. & 8. B... 6003 
North Ohicago Oity Ry. lst mtg. 66. 500,000 500,000 1900 J. & J. as .... ||fToronto 8t. Ry............. 1st mtg. g. 18. 4,550,000 | 2,200,000 |1921 M. &. I... RAI 
North Ohicago Oity Ry..... 2,500,000 | 2,500,000 |1927| M. & N. | 104 10474 | 1$85,000 per m. single track authorized. 
T E ITI n naue. . 3 Een 151 ap srt: 5076 $600,000 in escrow to retire 6a due in 1901. 

cago —— n. "-- ? ’ * è e 4 H 

West Chicago St. RR... . Con. mtg. g. 58. 12,500,000 | 6,000,000 19800 .. 94 Philadelphia. 
iW. Ohicago St. RR. Tunnel. . Ist mtg. 5s.| 1,500,000 | 1,500,009 |1909| F. & A.. ecc. Date of Quotation Sept 6, 1898 

Redeemable at option on 60 da. notice. a Sept 6, 
Funded debt assumed by Ohicago W. Continental Pass. Ry............18t. mtg.6e| 850,000 810,000 J. 81 |" [ev 

v. Ry. Oo., controlli interest of Empire Pass. Ry MILII. — ABO mtg. 7a 800,000 200,000 J. & le eee eeee 
which is owned by W. Obicago St. RR. Greene & Ooates St. Ry..........1st mtg. 66 100,000 100,000 J. & J. eco | WOE. 
Go., lessee. Lombard & So. St. Pass. Ry. . ist mtg. 6s| 150,000 eR en | 008^ D SUUS 

ubject to call after Oct. 1, 1899, at People’s Pass. Ry......... en IB$ Mtg. 7s 250,000 250,000 J. & J. cose sane 
$110 and interest. People's Pass. Ry.................2d intg. 56 500,000 458,000 J. JJ. 
Assumed by W. Chi. RR. Oo., lessee. People's Pass. Ry... . Oons. mtg. 58 1,125,000 867,000 M.&8. |: | eee 
Uns guar. by W. Ohicago St. RR. Co. People’s Pass. Ry... .- Stk. trs. cert. F. 46. 5,098,210 | — ...... ...... (102 108 
Passenger Ry. . Ist mtg. 56 200,000 200,000 lee 

Cincinnati, O. Philadelphia Trac. Co........ ll. tr. g. 46. 1,800,000 | 1,018,000 F. & A 
Date oj Quotation—Sept 6 1898 Thirteenth & 15th Bt. Ry 100,000 100,000 A. & o s... ecec 
x 500,000 500,000 A. & 0. eese b... 
Oin. New. & Cox. St. Ry.lst Oon.mtg. g.5e| 8,000,000 | 2,500,000 J. & J. 788,000 | 29,724,876 A. 0. 
Mt. Adams & Eden P’k In. Ist mig. 6s. 46,000 46,000 A. & O. "aeos "re A eap rrt rx 

Mt. Adams & Eden P'k In...1s$ mig. 66. 100,000 100,000 A. & O. 250,000 246,000 A. & O. | 115%! ,.., 

Mt. Adams & Eden P'kInc.Oons.míg.5e| 531,090 581,000 M. & 8. 750,000 750,000 M. & N. 116 116% 

Oov. & Oin. 8t. R ee mtg. 6a. 250,000 250,000 M. & 8. 

[8o. Oov. & Oin. St. Ry..... ..2d mtg. 6s.| 400,000 400,000 J. & J. | 180 132 pay for the shares of the Electric and 
Assumed by the Oincin. St. Ry. Co. eople’s Traction lines purchased. 
$250,000 reserved to retire lst mtg. bds. PI b Pa 
Cleveland, O. Date of Q Pg 4 

Date of Quotation Sept 6, 1898. Birmingham, Knox & Allentown. . 06. 500,000 500,060 181 M. & 8. dil i^. 
aBrooklyn Street RR. Co......181 mtg. 6s.| 600,000 600,000 M. & 8. | 106 107 [Central Traction r Ast mtg. 58. 875,000 875,000 |1990| J. K. J | = EA 
Cin. New’t & Cox. St. Ry. . Cons. mtg. 58. 8,000,000 2,500,000 J. & J. 102 Citizens’ Traction Co. lst mtg. 58. 1,250,000 | 1,250,000 ||9?7| A. & G. | se. 8 
Oleveland City Cable P: .. let - 58.! 2,000,000 | 2,000,000 J. & J. 100 102 e Der Traction Co. .. .. Ist mtg. 58. 1,500,000 1,500,000 190 J. & J. 10854 | .... 
——— Electric R lst mtg. E. 5e. 8,500,000 | 1,249,000 M. & 8. 108 106 ||*Fed'l St. & Pleas. Val. Jack's Run. 58. 50,000 50,000 1918 J. & J. E 

umbus (O.) Cent. Ry. Ist mtg. g.5&.| 1,500,000 | 1,500,000 MESES rues [oss Fed’! St. K Pleasant Valley........0ons. 5a.| 1,250,000 . 1,250,000 1942 J. & J. |. cove 
aEast Cleveland RR.......... Ist mtg. 5s.| 1,000,000 1,000,000 M. & S. 102 105 Millvale, Etna & pem PME 5s.| 750,000 750,000 |1928; M. & N. ; 10534 | „ 
Ft. Wayne (Ind.) Elec. Ry. Ist mtg. g. 6s. 600,000 |  ........ M. &K N. .... || Pittsburg, Crafton & Mansfleld. 5e.| 250,000 250,000 |1924| J. & . re 
Lorain (O.) Street Ry... . Ist mtg. 6s 200,000 200,000 TJ. | s... ||Pittsburg Traction Co. lst mtg. 56. 750,000 750,000 |1927| A. & O. | = par 
tSt. Ry. Oo., Grand Rapids...Ist mtg.58| 300,000 600,000 J AI [e : Pittsburg & Birmingham.. . . Ist mtg. 58. 1,500,000 | 1,500,000 |1929| M. & . 1 

11,900,000 in escrow to retire bonds oí Pittsburg & West End.. . Ist mtg. 56 500,000 500,000 |1922 J. & J. |- oka 
absorbed companies, marked a. *Pg'h., Allegh. & Manch.....Gen. mtg. 58. 1,500,000 | 1,400,000 (1980| A.& O. | ee | L. , 

[Interest guar. by Cons. St. Ry. Oo. Second Ave. Traction Oo............ — 88. 2,500.000 | 2,000,000 1884 J. & P. YR 

Detroit, Mich. Sub. Rapid Transit Railway C0. . 68. 500,000 500,000 1918 M. & S8. | .... 

Date of Quotation—Sept 6, 1898, Providence R. I. 

Detroit Citizens’ St. Ry. . . Ist mtg. 5&.| 7,000, , c 
h. Wayne & Belle Isle Kr. 1st E da] 40000 | 1 28. v Date of Quotatior—Sept 6, 1898, 

The 1 m . 5a. , ,000 1,800,000 J.&D 105 Newport Street Ry Cou 5a 50.000 é 
000 in escrow to retire bon o! , , . . [| | IVO [Newport wee? Ry. — pon " 50,000 J. & D ane 
pee oie Ry. and Grand River Si. Ry. United Trac. & Elec. Co. it mig. g. 5a| 9,000,000 8,247,000 |1988| M. & &, ios” | "qo; 
New Haven Conn. St. Louts. 
Date oj Quotation— Sept 6, 1898, Date of Quotation— Sept 6, 1898, 
New Haven 81. Ry.........1st mtg. g. 56 600, 000 600,000 M. & 8. | 105 we ||{Baden & St. Louis RR. . Ist m 
New Haven ood Div.) 1st mtg.5a 250,000 LED [3 |l ws Ave. & Fair Gds. Ry......1si — be. 3,000,000 1.901.000 y 2 $ 101 — 
venue RR. Ie mig. g. 5e. 600, 600,000 M. & N. | 106 s... [Oitisens' Railway Oo.............let mtg, 4. 2,000,000 | 1,500,000 J. & J. 107 
Avenue KR....Deben. g, 9 000 94.000 M. & l. ' 103 - | fOomp. His., Un. De. & Mer. Ter- I d 1,000,008 | 1,000,000 J. 41. ‘il 112 


Wien interest. "Unlisted, "With interest, 
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PASSENGER RAILWAY. 


NANE. 


St. Louis. 

. Date o] Quotation—Sept 6.1898 
Fourth St. & Arsena: 59. Hy..18$ mtg. ôs. 
Jefferson Avenue By............18¢ mtg. 5s. 
Lindell Ry. Co............ ee lst mtg. 5s 
Missouri RE. Oo. 


Mound City BR. Oo...... disais Ist mtg. 66. 
eople’a RR. Co........... ORATE lat mtg. 6s. 
pes le'a RE. Oo...... e 2d mtg. 78. 
eople's RR. Co................ Cons. mtg. 68. 
St. Louis & E. St. L. Electric. Ist mtg. ôr. 
St. Louis RR. CO. e 18$ mtg. 5s. 
pt Louis & Sub. By......... lst mtg. g. 5s. 
t. Louls & Sub. Ry........ Etas Income 58. 


tiSouthern Electric Ry. . Cons. mtg. 6s. 
Taylor Avenue St. Ry. lst mtg. g. 6s. 
nion Depot RR. Co... Ist cons. mtg. 68. 
Union Depot RR. OO. . . ... Cons. mtg. 6s. 
fOontrolled by St. Louis RR. Oo. 
Controlled by Union Depot EE. Oo. 
Controlled by Lindell RR. Co. 
$200,000 in escrow to retire lst & 2d 


mtg. 
$600,000 in escrow. 
,000 in escrow to retire lst mtg. 


San Francisco Cal. 

Date of Quotatien— Aug, 1898. 
California St. Cable RR. . Ist mtg. g. 5s. 
Ferries & Cliff House Ry. . . Ist mtg. 68. 
Geary St., Park & Ocean RR. Ist. mtg. 5s. 
Market St. Oable Ry. Co.....1st mtg. g. 68. 


Gamal CR By. Goo neret lst mtg. 
Omnibus Cable OO Ist mtg. 68. 
Park & Cliff House RR... .. Ist mtg. 68. 
es & Ocean RR. . lst mtg. 68. 

Powell St. Ry. q Ist mtg. 6s. 
Sutter St. Ry. Oo............... lst mtg. g. 5s. 


tOontrolled by Market 8t. Ry. Co. 


Washington D. C. 
Date of Quotation—Sept 6, 1898. 


Belt Ry. Co. .. e Opus mtg 5s. 
Columbia Ry. e ‘e mtg. 68. 
Eckington & Soldiers’ Home, -: mtg. 6s. 
Metropolitan RR. Co.....Coll tr. cons. 68. 

1$50,000 in escrow to retire Ist mig. bds. 


Miscellaneous. 
Dute of Quotation—Sept 6. 1898, 


Bridgeport Traction Oo........ Ist mtg. 5s. 
Buffalo (N. Y. By- Co...... Cons. mtg. 5s. 
[Citizens' St. R. (Ind'polis).1st cons. m. 58 
Crosstown St. Ry. (Buffalo). Ist. mtg.5a. 
Columbus (O.) St. Ry...... lst cons. g. 5s. 
onsolidated Traction (N. J.). Ist mtg.5s 
Dosen St. Ry. (Colu's, O.). Ist mtg.g.5s 
nver City Cable Ry........ st mtg. g. 6s. 
Denver Con. Tram'y Co......0on. m. g. 5s. 
Louisville (K y.) Ry...18$ cons. mtg. g.5s. 
Minneapolis St. Ry..18t cons. mtg. g. 5s 
No. Hudson Co. Ry.(N.J.).Cons.mtg. 5s 
o. Hudson Co. Ry. (N.J.)..2d mtg. 58. 
Wo. Hudson Oo. Ry. (N. J.) Deb. 68. 
Paterson (N. J.) Ry. . . . Cons. mtg. g. 6s. 
Rcchester (N. Y.) Ry............ lst mtg. 5s. 
St. Paul City ERy.................... Cons. g. 5s. 
8t. Paul Oity Ry... . . . ee Deb. g. 68. 


1$1,000,000 in escrow to retire Ist and 
d mtg. bds. 
1$800,000 in treasury. Bonds guar. by 
Buffalo Ry. Co. 
4$760,000 in escrow to retire bonds of 
0. C. Si. RR. Co. 
$87,000 in treasury. 
$960,000 res' ved to redeem prior liens. 
,000 in escrow. 
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— Z — Interest 
Anthorized.| Issmed. Due] periods. 


$50,000 |1908 J. & J. 
400,000 1905 M. & N. 
1,500.000 |1911 F. & A. 
700,000 1916 M. & 8. 
800,000 1910 A. & O. 
125,000 1902 J. & D. 
75,000 1902 M. & N. 
800,000 1904 J. & J. 
75,000 1905 J. & J. 
2,000,000 1900 M. & N. 
1,400,000 1921 F. & A. 
800, 000. 
500,000 1909 M. & N. 
500,000 1918| J. & J. 
1,091,000 1900 A. & O. 
1,787,000 19180 J. & J. 
900,000 |1915 J. & J. 
650,000 1914 M. & 8. 
671,000 1921 A. & O. 
8,000,000 1918 J. & J. 
2,000,000 19180 A. & O. 
850,000 1912 J. & J. 
250 000 |1914| J. & J. 
700,000 1912 M. & 8. 
900, 1918 M. & N 
450,000 19200 J. & J. 
500,000 1914 A. & O. 
200,000 1911 J. & D. 
500,000 1901 J. & J. 
1.688, 00 1928 J. & J. 
8.543, 0001931] F. & A. 
8,000, 0001988 M. & N. 
2,866, 0001932 M. & N. 
2, 261,000 1982 J. & J. 
18,965, 0001933 J. & D. 
572,000 1983 J. & D. 
8, 800, 00 19200 J. & J. 
922,000 1933 A. & O. 
4,981,000 1930 J. & J. 
1.050, 0001919 J. & J. 
2, 878,000 1928 J. & J. 
550,000 1928 M. & N. 
489,000 1902 F. & A. 
1,000,000 1931| J. & D. 
2, 000, 000 1980 A. & O. 
4.298, 0001987 
1.000, oo0 1900000 


Bid. | Asked. 
80 85 
100 102 
106% | 107% 
107 108 
101 108 
98 101 
97% | 100 
100 101 
100% | 101X4 
101% | 1024 
60 65 
118 115 
110% | 11% 
102 108i 
114 115% 
118%} 115 
115 e coe 
93 | 100 
1265 
12714 128 
104 5% 105% 
107 |. 
118 | 120 
120 | 125 
100 | 105 
12134] ...... 
J04M| ..... 
118 | 114 
79 80 
110% 111% 
101% 102 
105 | 106 
100 | 108 
18 22 
sy 86 
114% 115% 
91 92 
108 | 104 
107 | 108% 
es 99 
90 92 
90 921€ 
*With int’rest 


ELEOTRIO LIGHT AND ELECTRICAL MFG. COS. 


Boston, Mass. 
Date of Quot ation—Sept 6, 1898. 
Edison Elec. Illuminating Oo., Boston.. 
General Electric Oo..gold coup, deb. 5s.. 


Pittsburg, Pa. 

Date of Quotation — Sept 6, 1898 
Allegheny County Light Co....... ere 0s. 
Allegheny City Electric Light............ 4s. 
Westinghouse Elec. & Mfg. Oo.Scrip 6s. 


Miscell aneou3.— ‘Sept 6, 1898.) 
Edison El. Nig. Oo. (N. York) 1st m. 5s.. 
Edison El. Ilig. Co. (N. Y.) con. m. g. 5s. 
Edison Elec. IIIg. Oo. (Brooklyn) 
Edison Electric Light (Philadelphia). 
Edison Illg. Co. (St. Louis) 
Mo. Elec. Lt. Co. (St. Louls)...18$ mtg. 6s. 
Mo. Elec. Lt. Co. (St. Louts)...2d e 68. 
United Elec. Light & Power Oo(N. X.) 


TELEPHONE 


Miscellaneous. 

Date of Quotation—Sept 6. 1898. 
American Bell Telephone...... 8 TB. 
Northwestern Telegraph Co................ 78. 
N. V. & N. J. Telep & Telg Oo. gen.mtg.5e 
Chesapeake & Potomac Teleph. Co. . . 58. 


AND 


eevcesses 


said Quar. 
8,750,000 1922 .*9069909999€ 
"9946999 1911 J. & J. 
LE S E E E] 1918 A. & O. 
(ETES „„ „„ M. & 8. 
4,812,000 1910 
2, 188, 000 1993 [SIZE 
1,500,000 1940 eee 
. .. 1928 F. & A. 
es » 1909 A. & O 
Sseeeseses 1921 Q'ry. 
* 
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ALLIED INDUSTRIES. 


Miscellaneous. 

Date o/ Quotation— Sept 6, 1898, 
American Electric Heating..... ee... DB. 
Armington & Sims rng- 

Berney & Smith Oar 

Carborundum Mfg. CO. 

W orthing‘on Pump 
* Unlisted 
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NOTES FOR INVESTORS. 


Late quotations for copper are: Electrolytic, 12G@123c.; Lake, 12.15@12.25c.; 
casting, 114@l12c. 


The Chicago Telephone Company has declared a dividend of 1 per cent., payable 
on and after September 6. 

Stockholders of the Union Traction Company of Philadelphia will convene in 
annual meeting in that city on September 21. 


The Philadelphia Traction Company has declared a semi-annual dividend of $2, 
payable October 1. Books close September 20 and reopen October 1. 


The Brooklyn (N. Y.) Rapid Transit Railroad Company reporta gross earnings 
for August of $503,257, an increase of $55,857 as compared with the same month last 
year. 


The Chicago City Railway Company has declared a dividend of 3 per cent. on 
its ou stock, payable September 30. Books close September 16 and reopen Sep- 
tember 21. 


The North Shore Traction Company, Boston, has declared a semi-annual divi- 
dend of 3 per cent. on its preferred stock, payable by the Continental Trust Com- 
pany of New York, transfer agent, on October 1. ‘Transfer books close September 13 
and reopen October 19. 


It isshrewdly suggested by the Boston *‘ Advertiser’’ that the market is con- 
trolled more by menthan by figures. The knowledge that Morgan or Keene or 
Flower or Rockefeller is interested actively in any property is received with much 
more pleasure by the Street than any cold-blooded statement of earnings or ex- 
penses. 


The United Eleciric Securities Company, Boston, has purchased of its collateral 
5 per cent. bonds an amount sufficient to absorb $72,632 as follows: Fifth series, 
$10,000 at 100; seventh series, $3,000 at 994; ninth series, 346, 000 at 101.57; tenth 
series, $13,000 at 99.40. The annual meeting of the company will be held at Port- 
land, Me., September 8. Books closed August 25 will reopen September 9. 


The Buffalo (N. Y.) Railway Company reports for the year ended June 30: 
Gross earnings, $1,356,194, increase over 1497, $29,106; operating expenses, $678,135, 
increase $90,253; net earnings, $678,359, increase $20,123; other income, $28,779, in- 
crease $4,985; total income, $707,138, increase $25,108; fixed charges, $420,348, de- 
crease $6,774; balance, $256,790, increase $31,553. 


A mortgage of the Gloucester Electric Company, Gloucester, Mass., to the 
amount of $50,000 to the Oid Colony Trust Company of Boston has been recorded in 
Salem. "This mortgage is to raise money to pay bonds of the amount named. A 
mortgage of the Plum Island Street Railway Compal. y of Newburyport to the amount 
of $33,000, to the International Trust Company, was also recorded in Salem. This is 
to secure money to pay bonds. 


The Edison Electric Light Company of Brooklyn issued a circular to stockhold- 
ers on the 31st ult. describing the manner of conversion tothe Kings County Electric 
Light & Power Company. Edison stock is to be deposited with the Central Tiust 
Company with power to them to transfer. After the receipt of two-thirds of the 
stock the Central Trust Company will assign it to the Kings County Company and 
receive the purchase money, which is to be held in trust asan absolute protection 
for the Edison Company's new securities. 


The Farmers’ Loan & Trust Company of New York has commenced suit in the 
United States Circuit Court, Omaha, Neb., against the Council Blutls Gas & Electric 
Light Company, to foreclose the first mortgage of $250,000, payment of principal and 
interest of which it is alleged has been defaulted. The appointment of a receiver is 
asked for. Hon. George F. Wright, originally the principal stockholder of the Gas 
& Electric Light Company, is quoted as saying that the suit was for the purpose of 
allowing the Eastern stockholders who are reorganizing the company an opportu- 
nity to buy in the plant. When this is done the reorganized company will issue new 
bonds at a lower rate of interest. 


The manipulators worked General Electric stock last week ''for all it was 
worth,” putting it up about 6 points by circulating rumors of equipment contracts, 
increased orders from abroad, etc. There was & rumor also that a settlement had 
been made with the preferred stockholders. The Boston News Bureau“ of the ist 
inst., however, states that so far as the Boston interests in the matter are concerned 
no overtures to the preferred stockholders’ committee have been made. The same 
paper had the following: Private wire dispatches state that a bull pool has been 
formed in General Electric. There is talk of early electrical equipment of Manhat- 
tan, with good prospects of General Electric securing the contract. [The old game.] 
Price, McCormick & Co. were large buyers of the stock." 


The report of the Street Railway & Illuminating Properties for the year ending 
July 31 furnishes the following: Securities from previous year, par, $5,157,955; de- 
crease, $471,045. Securities received from other companies against adv., etc., $904,- 
193; increase, $877,572. Total, $6,002,148; increase, $400,527. Par value securities 
sold, paid or disposed of, $1,838,158; increase, $1,340,492. Securities held by trust at 
par, $4,223,989; decrease, $933,966. Total, $6,062,148; increase, $400,527. The Street 
Railway & Illuminating Properties was formed on the basis of the General Electric 
Company's treasury assets to relieve it in a measure several years ago. We get this 
information from the N. Y '' Journal of Commerce." 


The Nassau Electric Railroad Company, Brooklyn, reports for the year ended 
June 30: Gross earnings. $2,054,080, increase over 1897 $293,518; operating expenses, 
$1,259,838, increase $214,474; net earnings, $794,242, increase $79,044; other income, 
$63,610, decrease $1,102; total income, $827,857, increase $77,942; fixed charges, $810, 
028, increase $100,718; surplus, 847, 824, decrease $22,776; betterments, $388,428, de- 
crease $697,661. The general balance sheet as of June 30 shows: Assets—Cost of 
road and equipment, $9,301,229; rights to use tracks of Kings County Electric Rail- 
way Company, et al., etc., $2,000,000; supplies on hand and materials, $26,759; addi- 
tions and betterments, leased lines, $1,782,673; prepaid insurance, $25,558; open ac- 
counts, $44,077; cash on hand, $57,971; bills receivable, $22,000; total, $13,290,268 
Liabilities—Capital stock, common, $6,000,000; preferred, $1,849,000; loans and bills 
payable, $1,804,655; interest due and accrued, $60,612; accounts payable, $131,029; 
accrued taxes, $84,754; rentals due and accrued, $184,913; profit and loss (surplus), 
$174,073; total, $13,290,268, 


In regard to the change of motive power on the Third Avenue lines in New York, 
Edward Lauterbach, the counsel of the company, is quoted as saying: The un- 
derground trolley which is to replace the cable and other traction methods of the 
company will be in operation in sixty days after the beginning of the work on the 
main Third Avenue line. Before the snow flies the cars of the Forty-second street 
line will be operated by electricity and those of the 125th street line in ninety days. 
The Dry Dock line will be left over until the spring. The change from cable to 
trolley will result in little, if any, interference with the operation of the Third Ave- 
nue system, except perhaps on the Forty-second street line. All the changes and 
improvements contemplated for the system will cost from twelve to fifteen million 
dollars. The new cars will be lighted by electricity, will be handsomely equipped 
and properly heated for the cold season. We are reaching out with the Union Rail- 
way Company and improving its service steadily, and our relations with the Metro- 
politan Street Railway Company continue to be pleasant. The change on Third 
avenue from cable to electricity was brought about by the force of sound logic and 
no considerations that involved delay were heeded.” 
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EDITORIAL NOTES. 


The eleoti io furnace, as Prof. 
The Trowbridge once aptly ex- 
Electric Furnace. pressed it, has revolution- 
ized certain processes in the 
arts. This is probably due to the fact that the eleo- 
trio furnace differs from other furnaces in that it 
localizes the heat in a narrow compass and thus an 
enormously high temperature can be obtained. As 
is well known, the ordinary electric furnace ocon- 
sists of a box-like arrangement of limestone in which 
a cavity is out, the electric ourrent being led into 
the latter by means of two hard carbon electrodes 
situated one on either side. On the formation of an 
aro between the terminals of the electrodes the tem- 
perature obtained is usually between 6,000 and 7,0C0O 
degrees Fahrenheit, at which heat oxides of even the 
most refractory metals are immediately fused. 
Aluminum is thus produced from its oxide very 
economically, as well as carbide of lime or caloium 
carbide from which acetylene gas is made. 

Various attempts have been made to apply the 
electric furnace to the smelting of iron ore on a large 
scale, with questionable success. One type of eleo- 
trio furnace designed for this purpose consists of a 
large tank filled with alkaline water, in which oru- 
cibles with perforated bottoms containing the ore to 
be treated are suspended. An electrical conduotor 
is connected with the solution bslow the orucibles, at 
one side of the tank, while movable metal electrodes 
come in contact with the ore in the orucibles. In 
this type of furnace the circuit is completed when the 
surface of the alkaline solution is raised through the 
medium of a plunger, and comes in contact with the 
crucibles. The resistance of the solution in this case 
is supposed to develop the requisite amount of heat 
to smelt the ore. 

Whether an electric smelter such as the above, or 
any other form for that matter, oan be successfully 
used in a commercial way to smelt large quantities 
of ores remains to be seen, but so far the eleotrio 
smelter has not superseded the old-time furnace. 
The eleotrio arc is, however, unquestionably finding 
a Sphere of usefulness in the heating of metals for 
forging. This method would seem to be applicable 
not only to blacksmith work but to carriage facto- 
ries, boiler shops—in short in all places where iron 
forging is a part of the work. Of the various types 
of electric forges now on the market what is known 
as the liquid forge is probably the most striking, as 
its operation appears to be based on a principle 
directly contrary to the Jaw of nature, in that a pieve 
of metal becomes red hot while immersed in water, 
The forge itself consists of a tank provided with a 
metal lining to which the positive wire of a dynamo 

is attached. The negative conductor is soldered to a 


pair of tongs with insulated handles with which the 
piece of metal to be heated is handled. The prin- 
ciple on which the operation of this forge is based is 
both simple and ingenious. The eleotrio current in 
passing from one terminal to the otber decomposes 
the water, and a film of hydrogen is formed around 
the negative wire and the piece of metal to be heated. 

Hydrogen being a bad oonduotor of electricity creates 
& resistance to the passage of the current and causes 
the energy of the current to be trant formed into heat, 
which immediately raises the temperature of the bar 
to be heated. A forge of this description was on ex- 
hibition at the Chicago World's Fair and created 
considerable comment. The advantages claimed for 
the electric forge, and which would seem to be well 
founded, are eoonomy of space, saving of fuel, time 
and labor, as well as cleanliness. 


& & * 
The Seventeenth An- 

The American Street nual Convention of the 

Railway Association American Street Rail- 

Convention. way Association, the 
proceedings of whioh 
will be found elsewhere in this issue, was probably 
the most successful yet enjoyed by this body. The 
papers read during the four days of the meeting 
were comparatively few in number, but the lack of 
quantity was more than made up for in quality. 
The attendance was everything that could be desired, 
there beimg over 260 delegates present, representing 
161 street railway companies, over 130 non-members 
and almost 200 ladies. The headquarters of the As- 
sociation was the Hote! Brunswick, but the exer- 
cises took place in the Meobanios! Building. Prob- 
ably one of the most interesting papers read was that 
entitled „Comparative Earnings and Eoonomy of 
Operation Between Single and Double Truok Cars 
for City Use," by Mr. Richard McCullooh, which 
may be found in full on another page. The 
writer did not attempt to prove that either 
the singleor the doable truck car is the better 
tyje. He merely discussed the subject with a view 
to bringing out the strong and weak points of each 
type in such a way that the results might be applied 
to special or local conditions. In the disoussion 
which followed, the general opinion seemed to be in 
favor of the double-truok car. The other papers read 
attracted considerable attention, especially that en- 
titled ‘‘ Cost of Eleotrio Power for Street Railways 
at Switchboard, both Steam and Water, by Mr. R. 
W. Conant. 

The social foatures of the Convention were most 
agreeable, there being a number of pleasant trolley 
rides to neighboring points of interest, a clambake, 
a drivein the park, and a shopping trip for the 
ladies. 

The return of the Street Railway Association to 
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the place of its birth after seventeen years of wan- 
dering should long be remembered by all those who 
were fortunate enough to be present. 
& N & 

In our issue of August 
31 we referred in a 
short paragraph to an 
announcement of the 
sudden death of Dr. John Hopkinson, the celebrated 
English electrical engineer, and that of his son and 
two daughters while ascending the Dent de Veisivi 
in Switzerland. This rumor, for it was scarcely 
more than such at the time, has, we regret, since 
been oonfirmed. The untimely death of such a 
capable electrical engineer and physicist will be 
deeply deplored by the electrical fraternity on both 
sides of the Atlantic. 

Dr. Hopkinson was born in Manchester, Eng., in 
1849. After studying at various schools he entered 
Cambridge University and while there took the de- 
gree of D. So. at the London University. He was at 
one time in the early part of his career assistant to 
Sir William Siemens, and was connected with some 
of the first electric traction experiments in Great 
Britain. The electrical equipment of the celebrated 
City & South London Railway was designed by him 
and oarried out under his supervision. He was 
twice elected President of the London Institution of 
Eleotrical Engineers and was closely associated with 
numerous other engineering societies. He was a 
member of the Council of the British Association 
and was a fellow of the Royal Society. 

Dr. Hopkinson was a frequent contributor to the 
proceedings of various engineering societies, his best 
known papers probably being those which relate to 
magnetism and to the theory of dynamos, although 
his contributions treating of the electrostatic capacity 
of bodies are of importance. Dr. Hopkinson pos- 
sessed the two qualities rarely met with among en- 
gineers, namely, a high degree of theoretical knowl- 
edge and wonderful practical ability. He introduced 
many improvements in light-house machinery and 
brought out what is known as the group flashing 
apparatus. In short, there is scarcely a branch of 
electrical engineering which does not bear the mark 
of his high professional ability by some more or less 
important improvement. In the death of Dr. John 
Hopkinson the electrical profession has unquestion- 
ably lost one of its most brilliant and hardest work- 
ers, which cannot be too deeply deplored. 

& & x 
While the small tank 
which is now being con- 
stracted at Washington 
Navy Yard for testing 
the speed of miniature 
war vessels is an experi- 
ment in every sense of the word in this country, it is 
not so on the other side of the Atlantio, where they 
have been in use, notably in England, since 1872, 
However, there is probably no tank of this nature 
in existence at the present time abroad so complete 
in every detail as will be the one now in course of 
construction at Washington. The many and per- 
sistent efforts of Chief Constructor Hichborn, of the 
Navy, for the introduction of this facility for chang- 
ing the rate of speed of proposed vessels from an un- 
- known quantity to an assured certainty, were not 
productive of effect until Congress two years ago 
made an appropriation of $105,000 to be devoted to 
this purpose. The tank it is now confidently ex- 
pected will be completed by October 1. The pur- 
poeé to be gained is that all uncertainty in the speed 
of proposed vessels for the Navy which at present 
cannot be demonstrated until the trial trip is made, 
and after an expenditure of several millions of dol- 
lars and years of time, can be determined by means of 
models which it is proposed to test under conditions 
similar to what the vessels they represent would 
have to undergo. Thus when the desired speed is 
not attained the model can be altered so as to meet 
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Electrical Apparatus 
of the New 
Experimental Tank 
in Washington. 


the requirements, or if this does not prove satisfac- 
tory, the model itself may be cast aside and new 
plans designed, 

The building to be devoted to this purpose has 
been erected in the Navy Yard at Washington, along 
the east river front. Ita dimensions are 500 feet 
long by 50 feet wide, and has two small extensions 
at either end. The interior construction shows a basin 
of concrete 370 feet long by 43 feet wide, with a 
depth of 14 feet in the center. In one of the ex- 
tensions will be the heating, ventilating and filter- 
ing apparatus, and in the other the necessary eleo- 
trical equipment. The electrical installation will 
supply the necessary power for driving the model- 
towing carriage. The speed will vary from the 
slowest up to an actual speed of not less than 2,000 
feet per minute. The approximate weight of this 
towing carriage i8 45,000 pounds, and it is designed 
to bedriven by four eleotrio motors arranged in 
pairs. These motors will be wound so as to have a 
maximum potential of 250 volts, and at the voltage 
named all four motors acting through suitable gear- 
ing will develop the necessary power for attaining 
the highest rate of speed, i. e., 2,000 feet per minute. 
The armatures will have a speed of about 800 revolu- 
tions per minute, and will be fully capable of carry- 
ing the required load for five minutes or even longer 
if necessary. The controlling gear will be located 
on the towing carriage. This controlling gear will 
be so apportioned that not less than 45 different 
speeds will be available as follows: From 0 to 600 
feet per minute, 80 arranged as to include 24 speeds, 
increasing by increments of 25 feet; from 600 to 
1,300 feet per minute to include 14 increments ata 
distance of 50 feet apart; from 1,300 to 2,000 feet 
to include 7 increments of 100 feet distance. 

The field of each motor is provided with a rheo- 
stat and a Weston ammeter. A voltmeter is con- 
nected with the armature circuit of each motor, and 
again there is one on the main circuit. 

The towing carriage will be braked by electricity, 
the braking arrangement being able to bring the 
carriage to rest from a speed of 1,000 feet per min- 
ute, and that in a distance not exceeding 100 yards. 
The generator will be of the multipolar direct-con- 
nected type. That this tank will prove of great 
value cannot be doubted, and many times its cost 
will unquestionably be saved to the Government by 
a judicious use of the electric towing carriage. 


Under the Searchlight. 


Notes and Comments on Varlous Topics. 


THE General Electric Company had an ‘‘exhibit’’ 
at the Boston Street Railway Convention in the form 
of a globe 24 feet in diameter representing a mapped 
figure of the world. At night small glow lamps in- 
dicated spots on this globe which extensive advertis- 
ing bad enabled the company to reach with its goods, 
and we are told that the demonstrator pointed with 
special pride to an isolated kraal in South Africa 
where there was some of the G. E. apparatus in 
operation. If any shareholder of the company hap- 
pened to see this hollow monstrosity, he must have 
thought: Well, that is a big thing—on the sur- 
face—but there’s nothing in it,—and in this respeot 
it fitly represents the company, which has just cut 
off 40 per cent. of its capital stock, and has paid no 
dividends for five years. What does it profit if we 
gain the whole world and lose 40 per cent. of what 
it cost us to get it?” 


x * * 


THE engineer in charge of a large electrio plant 
in New Orleans is an exceedingly intelligent young 
man and usually takes delight in exhibiting the 
machinery to visitors. He had an experience the 
other day, however, that greatly cooled his ardor in 
that direction, as we learn from the Times- Democrat. 
A couple of ladies from abroad had dropped in to see 
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the apparatus, and, as usual, the engineer acted as 
cicerone. Among other things of interest in the 
place is a huge belt passing some eight feet above 
the floor, which generates so much of what is called 
*' atatio electricity’’ that the effect on one who stands 
beneath is literally hair-raising. This is & favorite 
experiment about the dynamo room and the surprise 
of strangers always raises a good-natured laugh. 
With the fact in mind, the young engineer requested 
one of the ladies to step to a spot which be indicated 
under the swiftly-moving belt. She innocently did 
so, but at the next instant clapped both hands to 
her forehead and uttered a loud shriek. The luxu- 
rious ourls that had adorned her brow had disap- 
peared in space, and, as a matter of fact, were 


adhering tightly to the surface of the belt aud mak- 
ing exactly 120 revolution- minute. Really I— 
I had no idea—that is, I” stanimered the horrified 
electrician. ‘‘ You are a brute, sir!" interrupted 
the lady, ‘‘ alow brute,’’ and since then experiments 
in static phenomena have been discontinued at the 
establishment. 
xK kK X 


P. A. B. WIDRNER, one of the inoorporators of 
the American Indies Company, says: We are 
authorized by our charter to undertake nearly any- 
thing down there. We have with us the wide- 
awake men in Cuba and Porto Rico, whoknow the 
soil and what is in it, and we are going into any- 
thing that will make money. It may be steamships, 
it may be oil, i$ may be gas, it may be sugar, it may 
be iron, it may be trolley lines and telephones. We 
will tell the publio further when we are ready. We 
are going to put up all the money ourselves at pres- 
ent; later we will probably have something to offer 
the publio.“ 

& „ * 

CONSUL GENERAL Du Bois reports to the State 
Department from St. Gall, Switzerland, that on Jan- 
uary 1, 1898, 204 lines of electric street railways, 
with a mileage of 2,250.4 kilometers, were in opera- 
tion in Europe. The rolling stock consisted of 4,514 
motor cars. Germany has 65, France 44, Austria- 
Hungary 13, Great Britain 24, Switzerland 23 and 
Italy 11 eleotrio street railways. "The system most 


in use is the overhead trolley, which is operated by 
172 lines, while 8 lines have adopted the under- 
ground trolley, 8 lines the tbirl-rail system, 13 
lines storage or accumulator cars, and 3 lines 
have a mixed system of overhead trolley and acou- 
mulators at certain points of their lines. 


x * & 

IT is a curious instance of our natural conserva- 
tism, says Lightning, London, that though science has 
long solved the problem of artificial cold, no one 
dreams of cooling his house in summer except 
by opening the windows, or at most by the use of 
a ventilating fan, Artificial beat, of course, bas 


been sanctioned by long usage, though the means 
generally adopted are almost as extravagant 
as it would be to cool a room with flasks of 
liquid air. Except for the expense, this would 
be a pleasant way of relieving tbe beat and 
closeness at a public dinner. A few of Professor 
Dewar’s flasks placed at intervals on the tables would 
make effective table ornaments, would cool the room 
and renew the atmosphere. Moreover, if liquid 
oxygen were to take the place of liquid air, who 
knows what exhilarating effect it might have on the 
oratory, which is often in need of some such stimu- 
lant, while should a guest chance to upset one of the 
flasks, the excitement might rise to fever pitch. 


Annual Meeting of the Street Railway Association of 
New York. 


At Manbattan Beach Hotel on Tuesday, the 13th 
inst., the members of the above Association met to 
hold their Sixteenth Annual Convention. The day 
was pleasant and the delegates, ‘‘ swept by ocean 


breezes,” felt all the exhilarating inflaences of the 
locality and were in a most happy mood. Theat- 
tendance was quite large, which would seem to assure 
a full and interesting discussion of the papers to be 
read, but owing to our forms being put to press we 
are obliged to defer an account of the proceedings 
until our next issue. The Convention will continue 
for two days, the annual banquet being held last 
night. 
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AMERICAN STREET RAILWAY ASSOCIATION. 


A Great Gathering of Representative Men at the 
Boston Convention. 


WELCOMED BY THE MAYOR AND CORDIALLY RECEIVED BY THE PEOPLE. 


Full Report of the Proceedings—Oflicinl List of Delegates 
in Attendance, 


The Seventeenth Annual Meeting of the American 
Street Railway Association was held from the 6th to 
the 9th inst. at the Massachusetts Charitable Me- 
chanio’s Association Hall, Boston. On opening the 
Convention on the 6sn, President Albion E. Lang, 
of Toledo, O., called the members to order at 11 
o'clock A.M., and introduced Mayor Quincy, who 
delivered an address in which he eaid : 


Mr. President and Gentlemen of the American 
Street Railway Association : It gives mea great deal 
of pleasure to welcome you to the city, and to ex- 
press the hope that the deliberations of this large 
meeting of the American Street Railway Assooia- 
tion may be both pleasant and profitable. The size 
of this gathering, the wide extent of the representa- 
tion in this Convention, the financial magnitude of the 
interests involved, afford a striking illustration of 
the rapid development which is taking place in the 
electric transportation interests of the United States. 
They have to-day won a position as one of the great- 
est—as one of the most important interests of the 
country. i 

I think the economic and social resulta which are 
to follow from the development of the electrical 
street railway are only second in importance to those 
which have followed from the development of the 
steam railroad. I think the street railway has 
progressed far enough in its evolution—although it 
bas by no means filled its full field in this country, 
or reached the limit of its usefulness—it has pro- 
gressed far enough to enable us to see that it is an 
important agency in the promotion of civilization. 

Eleotrio railways tend to bind together the various 
cities and the various towns and the various com- 
munities iuto which mankind is divided into a great 
unit of communities, all of which understand each 
other better tbrough the cheap facilities for moving 
about which have been brought to the world by this 
comparatively new agency of electricity. And so I 
am very glad to welcome this Convention to-day as 
representing a new and potent force which has come 
into the world by the advancement of mankind, 

I am contident that this Street Railway Conven- 
tion, the largest and most important, I believe, 
which has been held up to the present time, with its 
mechanical and electrical exhibits, and with the im- 
portant matters which are to come before it for con- 
sideration, will accomplish something for the still 
farther progress of this great interest and this great 
industry. ‘The people of Boston are always glad to 
welcome these national conventions. Boston has a 
great electrio street railway system. Not only bas 
she one of the very greatest, and I believe one of the 
very best, street railroad transportation systems to be 
found anywhere in the world, but we have in the 
suburbs of Boston, in that chain of cities and towns 
which enoircle Boston proper, which constitute 
Greater Boston, embracing as it does a million 
people or more within its limits, we have in these 
outlying cities, and towns as well, highly developed 
systems of suburban and of interurban street rail- 
way transportation. I am sure, therefore, that this 
Association could not have selected a better center 
in which to hold its gathering this year, in which to 
* take acoount of the progress that has been made in 
electric street railway work during the last year, and 
in looking forward to the progress that is still to be 
made, than in this city of Boston. I can only wish 
that your visit may be pleasant as well as profitable, 
and will say in conclusion that if there is anything 
which the city of Boston, as a corporation, or tle 
citizens of Boston individually, can do to make your 
stay here a pleasant oue, I am sure that it will be 
very cheerfully done. (Applause. ) 


President Lang—Mr. Mayor, I am sure that I ex- 
press the eentiments of this orgapization when I say 


that we are glad to be with you. On behalf of the 
members of this Association I tender to you our 
thanks for the very cordial welcome you have ex- 
tended to us and for the interesting remarks you 
have made. 

On motion of Mr. McCormack of Brooklyn, a 
rising vote of thanks was given the Mayor for his 
kind address of welcome to the Association. 

President Lang—The next order of business will 
be the calling of the roll. I will say that the 
Executive Committee bave decided to make a de- 
parture in the method of calling the roll— we will 
consider the roll called by accepting the registration 


at the door as the evidence of the companies repre- - 


sented and the gentlemen who represent them. In 
that way we will facilitate our business. The next 
order of business is the reading of the minutes of the 
last meeting, and unless objection is made the min- 
utes will stand approved as printed. We will now 
give an opportunity to companies represented that 
are not members of the Association to acquire mem- 
bership. 

The following companies then joined the Associa- 
tion: Elmira & Horseheads Railroad Company, 
Elmira, N. V.; Portchester Traction Company, Port- 
chester, N. Y.; Portland & Yarmouth Electrio Rail- 
way Company, Portlaud, Me.; Portsmouth Street 
Railway Company, Portsmouth, Va. 

Mr. Kerper (Dayton)—Mr. President, I desire to 
offer the following resolutions : 


Whereas, The Executive Committee of this Asso- 
ciation, at its meeting held in Boston, January 25 
and 26, 1895, owing to ite inability to secure a proper 
hall for the annual meeting of the Association at any 
other time, issued its call for the meeting of the 
Association to be held in Boston, September 6-9, 
1898 : 

Resolved, That the action of said Executive Com- 
mittee be and the same is hereby approved, ratified 
and confirmed, and this meeting is bereby deolared 
to be the regular annual meeting of the Association 
for the year 1898; 

Resolved, That all of the business of the Associa- 
tion be proceeded with at this meeting in accordance 
with the by-laws of the Association applicable to 
regular meetings called and held within dates pro- 
vided by paragraph 7 of said by-laws. 


The resolutions were seconded by Mr. Hamilton of 
Chicago and unanimously adopted. 
The next order of business was the address of the 
President, which is here given in full: 
PRESIDENT LANG’S ADDRESS, 


The American Street-Railway Association—Gen- 
tlemen: We are to-day, for the seventeenth con- 
secutive year, assembled in furtherance of the objects 
of our Association, under conditions most favorable 
to a pleasant and profitable meeting; for we are in 
the house of our father, the oity of our birth. 

As the presiding officer of the Association, and in 
the name of the street railway men of Boston, I bid 
you a hearty, sincere and joyous welcome. 

Amid the circumstances of this meeting, our 
thoughts naturally turn to the time, the persons and 
the oonditions existing when the Association was 
formed. Some then present are with us to-day, and 
whether residents of Boston or not, certainly experi- 
ence a pardonable pride in the growth and achieve- 
ments of the Association as shown by its published 
proceedings and emphasized by the large number in 
attendance. 
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Of the Boston people who were present at the out- 
set, Calvin A. Richards, president of the Metropoli- 
tan Railroad Company, now a part of the Boston 
Elevated system, was a conspicuous and active mem- 
ber. In 1884 he was elected president of the Asso- 
ciation, and those who knew him best feel a deep 
grief that death bas robbed us of a member whose 
welcome, if present, would know no bounds, 

As I trace the history of the Association from its 
inception, I am convinced that ita founders, in the 
words of Emerson, ‘‘builded better than they knew,” 
for is it not remarkable that they should havechosen 
a name and set forth in our constitution the objects 
of the Association 80 wisely and well that no material 
ohange has been required to adapt them to present 
conditions, which are so radically different from 
those then prevailing? 

The constitution then as now says: ‘‘ The object 
of this Association shall be the acquisition of experi- 
mental, statistical and scientific knowledge relating 
to the construction, equipment and operation of 
street railways,’’ eto. 

The need for experimertal knowledge in conneo- 
tion with a mule goes without saying, and statistical 
and sotentifio knowledge with reference to harness, 
cars or strap-rails sounds very ancient as compared 
with engines, boilers, generators, girder rails, vesti- 
buled cars, lightning arresters, ohms, volts, watts, 
amperes, etc., the familiar subjects of to-day. I do 
not mean, however, to belittle the value of the in- 
vestigation, discussion and association of the earlier 
days, because there are too many veterans present 
(and I might myself be called one) who oan testify 
to the great benefit derived therefrom. It does 
seem, however, that the necessity for holding meet- 
ings in different cities was greater formerly than now, 
for in order to know very much about what others 
had done or were doing we had to go to them, whereas 
DOW we oan see almost everything in connection 
with our business in the room below, except the 
mercurial portion known as the State Legislature, 
common council, tax gatherer and ubiquitous damage 
lawyer, so-called. 

That this is a fair inference is also shown by the 
reoords, for the second meeting was held in Chicago, 
which then as now claimed to be the metropolis 
of the West, but disputed by St. Louis. While it 
was doubtless an enjoyable meeting, Chicago was 
apparently too much of a shook to the nervous sys- 
tems of our Eastern members, so it was determined 
to return East the following year and New York 
was selected. Of course, New York never fails to 
interest, but there is one obstacle alwayr difficult to 
overcome in meetings at that point, which is that 
one cannot remain long enough to see it all. What 
the delegates failed to tind there, however, they 
looked for the year following at St. Louis, and it 
proved so good that they natarally looked for more 
nearby, hence next sought out Cincinnati. Cinoin- 
nati, as was expected, proved to be ideal, but the 
East offered so many attractions in the contest for 
location that Philadelphia captured the Convention 
following. 

Dignitied and made bold by the Philadelphia 
meeting the cry became, ''On to Washing- 
ton." The pleasure and profit of that meeting 
cannot be doubted, but the West was evidently 
becoming jealous, and to secure another meeting 
played its trump card and Minneapolis won out. It 
goes without saying that this meeting was profitable 
to the Association as well as to the good people of 
Minneapolis. Eleotrioity as a motive power was at 
that time so far advanced that all knew it was bound 
to come. Its discussion consumed nearly all the 
time of the meeting, and we left the Minneapolis 
people more strongly impressed than ever before 
that they bad made no mirtake in adopting eleotri- 
city as a motive power and that they wanted still 
more of it, 

In journeying to Baffalo the following year the 
Association was well repaid, for much progress along 
electrical lines was found, and it undoubtedly stim- 
ulated the movement further in this direction, henoe 
& dash was made for Pittsburg the following year. 
No one will ever forget that great ooncern, the 
Westinghouse Electrio & Mauufaoturing Company 
which was then and is still 80 energetio and progres- 
sive in the electrical field, and which proved to be 
such an interesting feature of the meeting. 

In going to Cleveland for our next meeting we 
did wisely, for we there found roads and power 
houses further advanced towards the goal of perfeo- 
tion than could perhaps at that time have been 
found at any other place in the country. At the 
Milwaukee meeting the year following we were met 
with the mest extensive display of electrical appa- 
ratus witnessed up to that time, presided over by 
Scores of ever-watchful, energetio and intelligent 
supplymen, and our meeting proved to be unusually 

rotitable. By this time we were all so firmly estab- 
lished on tlie electrical foundation that to see an eleg- 
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trical road or inspect electrical appliances was no 
novelty, but, still searohing for greater things, we 
turned towards Atlanta. We not only found a great 
exposition of the products of the country here 
assembled, but very much in the electrical line to 
interest us. The cordiality of our reception by the 
people was a crowning feature of this meeting. 

In turning our steps toward Montreal, a year 
later, we endeavored to give of the good things we 
had seen and experienced at former meetings, and to 
aoquire further knowledge from our Canadian 
brothers. It was the first attempt at holding a 
meeting beyond our borders, and for various reasons 
was slimly attended; still it was not void of profit, 
for it revitalized the Association to such an extent 
that the meeting at St. Louis the following year was 
unusually interesting and valuable. Having hada 
foretaste of the place, we, of course, were eager to 
return, and our reception by the people could not 
have been more oordial. It was left for Niagara 
Falls, however, to overshadow what up to that time 
had been considered great, and to reveal to us the 
vast in electrical units and in nature. We also 
found the manufacturers and supplymen present in 
abundance, and our meeting there was voted a suc- 
cess iu every particular. 

I bave thus briefly recounted our movements and 
spoken of the motives which it has seemed from the 
best information at hand prompted the Association 
in selecting its places of meeting, and the value of 
such selections and other reasons why the Associa- 
tion has grown to its present proportions and stand- 
ing. Its growth and experiences, like all such organ- 
izatione, have not been without some severe trials, 
but unlike the prodigal son, we have wasted none of 
our substance in riotous living, but have improved 
at each successive step, and now reach home—not 
only the birth-place of the Association, but the home 
of the electrical industries in a larger sense per- 
haps than any other locality in the world. The 
people of Boston not only furnished money with a 
lavish hand to carry forward the work of developing 
the subtle power now 80 useful to us and all 
mankind, but also muoh of the brains and energy 
needed to make its use practical. Of this fact, one 
ciroumstance will bear witness, and it is that Mr, 
C. A. Coffin, a Boston man, 18 still retaived at the 
head of the largest electrical manufacturing corpora- 
tion in the United States if not in the world. 

Having laid in this city the foundation of the 
splendid structure we have since reared, i$ is very 
proper that we should return and dwell therein for 
afew days. Everything gives promise of this being 
the largest meeting in our existence. If we do not 
make it one of the most valuable, the fault will be 
with ourselves. Let us hope to leave such an im- 
pression that the Boston people will say“ It was 
good to have them with us.?! 

In the growth and development of our Association 
and the business we represent, let us not forget the 
Priceless and unrivaled assistance rendered by the 
technical press. Without a spokesman, a guardian 
ever-faithful to our interests as they have been, our 
progress would have been slower and our pathway 
exoeeding rough. All honor to those devoted pub- 
lishers and editors ! 

Nor must we for a moment forget (if we could) the 
indefatigable supplyman, for he is the noblest Roman 
of them all. It is his courage, foresight and energy 
in taking up the new and useful article, and pressing 
it upon our attention, that helps to effect economies, 
We may sometimes be prematurely persuaded, but 
that is not the fault of the supplyman; it is simply 
one of the arts of his trade necessary for us to learn. 
Bat, seriously, without them the meetings of our 
Association would be materially weakened and lose 
much of their interest and value. Let us then not 
fail to give them and their exhibits all the attention 
and examination time will permit. 

The Executive Committee has prepared a very ex- 
cellent list of papers to be read, and I trust that all 
will join in giving them generous discussion. Some 
of the writers of the papers have told me that they 
expeoted more benefit would be derived by members 
from disoussion than from the paper itself. This 
should be inducement enough to keep all in oonstant 
attendance. Bear in mind that in 80 doing we are 
aleo promoting the best interests of the Association, 
as well as honoring the writers of the papers, which 
is their due and our duty. While on this subject let 
me here call attention to the necessity of having at 
our meetings papers which will interest all the mem- 
bere—not only the mechanical and electrical engi- 
neers, but the genera] managers and even presidents 
of companies. We need all these officials with us at 
every Convention, hence we must provide something 
of interest to them. 

Each and every member must be made to feel that 
he has been benefited by attending our Conventions, 
and likewise the company represented, or our Asso- 
ciation will cease growing. As a result of our de- 
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liberations, economies should follow without injury 
to the publio service, all of which will tend toward 
& further realization of the objects of our Association, 
which are ‘‘ the establishment and maintenance of a 
spirit of fraternity among the members and in the 
largest degree ‘‘the encouragement of cordial and 
friendly relations between the roads and the publio.“ 

Under the head of general business as provided in 
our by-laws, or at some other appropriate time, a sort 
of experience meeting or informal discussion of all 
subjects relating to our business should take place, 
where each member shall feel free to ask any ques- 
tion that ocours to him upon which he desires in- 
formation, and some one stand ready to answer. 

I venture to suggest a few subjects arising almost 
daily where in this way very helpful information 
could be obtained, viz.: 

1. The suburban railroads—on what terms and 
conditions should they enter over our tracks, and 
how oan their building be encouraged. 

2. The issuing of transfer checks or tickets, and 
how abuses connected therewith can be limited. 

3. The equipping of buildings with automatio 
sprinklers and the economies resulting therefrom. 

4. The cost of electric welding of rail joints and 
the saving effected in current and cars. 

5. The discussion or agitation of municipal own- 
ership of franchises and the most intelligent way to 
treat the subject. 

6, To what extent companies should engage in the 
amusement business and the best methods of con- 
duoting the same. i 

7. A comparison of the cost of materials and sup- 
plies and expenses of operation. 

8. How best to promote the interests of employes, 
and in return seoure from them the highest degree 
of service and loyalty. 


These and many other subjects of kindred nature 
considered in this manner would awaken great in- 
terest. 

I desire to call attention to our fellow-workers and 
associates, the Accountants’ Association, which hold 
their meetings simultaneously with ours each year, 
aud are even now in session in another part of the 
building. The whole business of the street railway 
revolves around the accountant’s office, and many of 
us can attest the value of having effioient persons in 
charge thereof. It is with the hope of enabling them 
to make their services more valuable to their 
respective companies that the Association was 
formed, hence they should receive every assistance it 
is possible for us to render. I bespeak for them your 
cordial co-operation. 

In closing I wish to thank our efficient Seoretary 
and the Executive Committee for their cordial aid and 
support during the year, and to assure the members 
of the Association of my great appreciation of the 
honor of being called a year ago to the offioe of Pres- 
ident. 

The President—The next business in order will be 
the report of the Executive Committee, which will 
be read by the Secretary. 

The minutes of the meetings of the Executive 
Committee held at Boston January 25 and 26 and 
September 5 and 6, 1898, were then read. These 
minutes contained au account of the routine business 
of the committee, among other things fixing the date 
of the Convention, arranging for the exhibits, as- 
signing the topios for papers, regulating the issuance 
of banquet tickets, eto. 

The committee also recommended the adoption of 
the following rules for the Convention : 

1. No member will be recognized by the President 
unless he shall announoe distinctly his name and 
address, 

2. Speeches will be limited to ten minutes unless 
the time shall be extended by the Convention. 

3. Members who desire to offer resulutions or other 
matters to be considered by the Convention are re- 
quested to submit them in writing over their signa- 
tures to the Secretary. 

Mr. Hamilton (Chicago)—I move that the report 
of the Executive Committee be received aud ap- 
proved, aud the recommendations presented be con- 
curred in, and that the thauks of the Association be 
extended to the officers and Executive Committee 
for the very able manner in which they have oon- 
ducted the business of the Association for the past 
year. 

The President—We will now listen to the report 
of the Seoretary and Treasurer. 

The report of the Treasurer was presented, showing 
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the financial oondition of the Association to be as 
follows : 


Balance, Ootober 18, 1897....................-. $2,931.48 
Reer: on Er Cen eS SRE e 6, 376. 65 

$9,307.65 
Expenmses......... S ———— Á—— 5.651.37 
Balance, September 5, 1898...... asein Ra . $3,656.28 


The Association hasa membership of 161 com- 
panies. 


On motion of Mr. Radel of New Brunswick, N. J., 
the report of the Secretary and Treasurer was re- 
ceived and adopted. 

The President—We will now take up the oommit- 
tee reports. The first paper is on ‘‘ Comparative 
Earnings and Eoonomy of Operation between Single 
and Double Truck Cars for City Use," by Riobard 
MoCulloch, Eleotrical Engineer Cass Avenue and 
Citizens! Street Railway Companies, St. Louis, Mo. 

Mr, MoCullooh read the paper, after whioh the 
President remarked that the paper was a very inter. 
esting and able one, dealing with a subject in whioh 
all were interested, and invited a discussion of it. 

[The paper will be found elsewhere in this issue.] 

The Secretary read a letter from Mr. Henry M. 
Watson, president of the Buffalo Railway Company, 
regretting his inability to be present at the meeting 
on account of sickness. 

Mr. Kelly (Columbus)—It has been suggested 
that all the members of the Association who were 
present at the organization of the Association in 
Boston in 1882 will rise. 

Messrs. W. Worth Bean, St. Joseph, Mich.; 
George B. Kerper, Dayton, O., and Julius E. Rugg, 
Boston, were the only members present who had 
attended the organization meeting. . 

After the Secretary announced that the special 
train for Laxiagton aud Conoord would leave at 
2:30 P.M., and that at 8 o'clock there would be a 
reception in the Convention Hall, a motion for 
adjournment until 9:30 Wednesday morning was 


carried. 
WEDNESDAY’S SESSION. 


President Lang called the meeting to order at 
10:30 A.M. and announced that the first paper of 
the session would be that on '' Carrying of United 
States Mail Matter on Street Railways," by Mr. W. 
B. Dimmock, General Superintendent Omaha & 
Council Bluffs Railway & Bridge Company, Couroil 
Bluffs, Iowa. 

Mr. Dimmock read the paper and a discussion on it 
followed in which Mr. Sargeant of Boston, Messrs. 
Beggs and Payne of Milwaukee, Mr. Farson of Chi- 
cago, Mr. Robert McCulloch of St. Louis, and Mr. 
Dimmock took part. 

In bis remarke Mr. Farson suggested that a oom- 
mittee be appointed, to act under the direction of 
the Executive Committee, for the purpose of obtain- 
ing from the different members such facts relative to 
street railway mail service as would enable the óom- 
mittee to present the matter in proper form to be 
brought before the postal authorities. A motion to 
this effect was put to vote and carried and the Presi- 
dent announced that he would appoint the oommit- 
tee. 

The President—We will now take up the next 
paper. Maintenance and Equipment of Electric 
Cars for Street Railways," by Mr. M. S. Hop- 
kins, Electrician Columbus Street Railway Com- 
pany, Columbus, Ohio. 

The Seoretary read the paper, which was discussed 
by Mr. Sloan of Chicago, Mr. Hawken of Camden, 
Me., and Mr. McCormack of Brooklyn. 

The President—Gentlemen, Mr. Caryl Ely, the 
First Vice-President of the Street Railway Assooia- 
tion of the State of New York, has an invitation to 
extend to this Association, and he will now be given 
an opportunity of presenting it. 

Mr. Ely—Mr. President and Gentlemen of the 
Association: The Annual Convention of the New 
York State Street Railway Association will be held 
at the Manhattan Beach Hotel next Tuesday and 
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Wednesday, and in behalf of that Association, and 
upon the suggestion of Mr. G. Tracy Ragers, ite 
President, I take pleasure in presenting to you the 
invitation of that Association to such of you as 
may be able to do 8» to meet with that Association 
next weck; and in that cool place, amid the singing 
of the murmuring waves, we may be able to get 
cooled off after the fatigues of this occasion. 

Mr. Goff, Fall River—I move, Mr. President, that 
the thanks of the Association be extended to the 
New York Aasooiation, through Mr. Ely, for their 
very kind invitation to meet with them next week, 

Carried. 

The President—The Secretary has some communi- 
cations in regard to the place for holding the next 
Convention. 

The Secretary read letters from the Detroit Citi- 
zens’ Street Railway Company, the Detroit Electric 
Railway Company and the Fort Wayne & Belle Isle 
Railway Company, Detroit, inviting the Association 
to meet in Detroit next year. 

Mr. Holmes, Kansas City—I would like to intro- 
duce Col. Morse, who will extend an invitation to 
this Convention to hold its next meeting in Kansas 
City. 

Col. Morse, of Kansas City, spoke of the advantage 
of that city as a p'ace for holding the next Con- 
vention, and extended a most hearty invitation to 
the Association to meet thére in 1899, 

The President—These invitations will be received 
and referred to the Committee on Nominations for 
eonsideration. I will now name that committee: 
Mr. W. Worth Bean of Michigan, ohairman; Mr. H. 
G. Hamilton of Missouri, Mr. E. C. Foster of Massa- 
ohusetts, Mr. W. F. Kelly of Ohio, Mr. J. R. Chap- 
man of Illinois, Mr. Henry C. Payne of Wisconsin, 
and Mr. E. H. Davis of Pennsylvania. 

The Secretary announced that special cars would 
be in front of the Hotel Brunswick at 2 o'olock to 
take the delegates to the wharf to board the steamer 
at 2:30 P. M. for Nantasket Beach. 

On motion of Mr. Kelly the Convention adjourned 
until 9:30 o'clock Thursday morning. 

THURSDAY’S SESSION. 

President Lang called the meeting to order at 10:30 
A. M. 

The President—The International Association of 
Factory Inspectors are now in session at the House 
of Representatives. It has been suggested that we 
eend them an invitation to attend our sessions and 
to inspect the exhibita. 

Mr. Robert McCalloch moved tbat such an in- 
vitation be sent and the motion was carried. 

The President—We will now take up the first 
paper on this morning's programme, To What Ex- 
tent Should Street Railway Companies Engage in 
the Amusement Business, by Walton H. Holmes, 
general manager Metropolitan Street Railway Com- 
pany, Kansas City, Mo. 

Mr. Holmes read the paper. An interesting dis- 
cussion followed, the speakers being Mr. Wyman of 
New Orleans, Mr. Davis of Williamsport, Mr. Holmes 
of Kansas City, Mr. John I. Beggs, Mr. Harrington 
of Camden, Mr. Farson, Mr. Claflin of Boston, Mr. 
Lang of Toledo, Mr. Chapman of Chicago, Mr. 
Thompson of Muskegon, Mr. Cahoon of Elmira, N. Y., 
Mr. Jones of Memphis and Mr. Heft of Meriden, 
Conn. 

The President—We will now take up the report of 
the Nominating Committee. 

Mr. W. Worth Bean, chairman, presented this re- 
port, as follows: 

For President—Chas. S. Sergeant, 2d vice-presi- 
dent Boston Elevated Railway Co., Boston. 

First Vice-President—Henry C. Moore, president 
Trenton Street Railway Co., Trenton, N. J. 

Second Vioe- President — Ernest Woodruff, presi- 
dent Atlanta Consolidated Street Railway Co., At- 
lanta, Ga. 

Third Vice-President— Walton N. Holmes, general 
manager Kansas City Railway Co., Kansas City, Mo. 
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Secretary and Treasurer Thomas C. Penington, 
freasurer Chicago City Railway Co., Chicago, Ill. 

Exeoutive Committee—Albion E. Lang, president 
Toledo Traction Co.; George E. Yuille, second vice- 
president West Chicago Street Railroad Co.; Frank 
Jones, president Memphis Street Railway Co.; John 
I. Beggs, general manager Milwaukee Railway and 
Light Co.; Ira MoCormack, general superintendent 
Brooklyn Heights Railway Co. 

Next place of meeting—Chicago, provided that 
facilities satisfactory to the Executive Committee as 
regards proper hall for Convention and exhibition 
purposes be furnished without expense to the Asso- 
ciation. 

On motion of Mr. Shaw of Boston the report of 
the committee was accepted, and the Secretary was 
authorized to cast the ballot of the Association for 
the gentlemen nominated as above, and they were 
officially declared the officers of the Association for 
the ensuing year. 

Mr. Farson (Chicago)—May I not compliment the 
committee on this admirable report and the splendid 
selection of cfficera, and also upon their selection of 
Chicago for the next place of meeting. I may say 
on bebalf of the street railway people of Chicago that 
we will do everything in our power to make the 
Convention interesting, profitable and instructive. 
We will welcome you, gentlemen, with open arms. 
(Applause. ) 

The President—I will appoint as the committee 
provided for in the motion regarding the carrying of 
United States mail matter on street railways the 
following gentlemen: John T. Barnett, Boston; 
Henry C. Payne, Milwaukee; Ira A. McCormack, 
New York; D. G. Hamilton, Cnicago; W. S. Dim- 
mock, Council Bluffs. 

A letter from the Boston Elevated Railway Com- 
pany, inviting the delegates to visit any or all of the 
various power plants, shops, car houses, eto., of the 
company, was read by the President. Osher invita- 
tions were also presented, and letters of regret at in- 
ability to attend from Past President C. B. Holmes 
and Mr. D. B. Dyer of Augusta, Ga, were read. 

The President—I have been informed that Mr. T. 
Y. Dzushi, Chief of Finance and Manager of Stores 
of the Imperial Government Railways of Japan, and 
Mr. K. Sugahara, Chief Eaginser of the Kobu and 
of some street railroads soon to be built in Japan, 
are in the room, and have been attending this Con- 
vention since it opened, and I think that in some 
way we should express our pleasure in meeting 
them, 

A motion by Mr. Ely that the privileges of the 
floor be extended to these gentlemen and that they 
be invited to address the Convention was carried. 

Mr. Sugahara—Mr. President and Gentlemen: It 
is a great privilege and honor to have the pleasure 
of meeting you on this memorable oocasion, and to 
occupy a seat in this National Convention of Street 
Railways in this great country. I desire to express 
my sincere gratitude for your hospitality extended 
to me as well as to my friend Mr. Dzashi. Japan is 
achieving a great deal in her material progress and 
is striving to accomplish in rapid succession what 
she learns from abroad. Your venerable Commodore 
Perry opened our gate toward Western civilization 
some forty-four years ago, and to-day your generous 
discoveries and inventions lead us hand in hand in 
the march of material civilization, for which we are 
greatly indebted £o your people and country. Iam 
naturally devoted to the investigation of street rail- 
way construction, and you can hardly imagine how 
interesting and helpful it is to me to be present in 
this great Convention. 

The progress of our street railway system is very 
slow and it is in a primitive stage as yet. For in- 
stance, our street railways altogether are only about 
60 miles in length and most of them depend on 
horse power, except the Kyoto and Nagoyo electrio 
lines. Several electric railways, however, have been 
projected in different cities and towns throughout 


to meet you. 


the oountry. Weare firm in our belief that in the 
near future Japan will be found a network of eleo- 
tric street railways. Should I engage in Tokio 
street railways after returning home, and apply the 
knowledge I have gained here, I shall be very much 
indebted to you all and must pay oordial thanks. 
We have about 40,000 jinrikishas and 90 000 wagons 
drawn by men as means of transportation in Tokio, 
which greatly interferes with the progress of street 
railways. Notwithstanding these difficulties, Tokio 
horse car railway companies pay on the capital in- 
vested 30 per cent. dividends annually, and our 
steam road 13 per cent, We have no doubt that to 
build street railways in Tokio is one of the most 
promising enterprises. It is my great desire that 
our country shall progress in such a degree that when 
auy of you shall come to Tokio you may go to any 
place in the city by street cars, not by jiurikisha, 
and that our country may be seen as one of the in- 
dustrial countries of the world, and not alone a 
country of beauty and curiosity. Thanking you 
again for the kind privilege given us, and hoping 
you all may enjoy the blessings of health, liberty 
and prosperity, I beg to conclude my remarks. 

The President—Gentlemen, I am sure that I ex- 
press the feelings of all the members of this Assooia- 
tion when I say that it is a great pleasure for us all 
I take pleasure in presenting to you 
a badge that will admit you to all our sessions and 
every exhibit in the building, and I believe to every 
home in the city of Boston. I trust you will carry 
these with you with our best wishes. I also desire 
to present you with tickets to the banquet to-night, 
and we will be glad to have you join us at that 
time. 

Mr. Dzushi—Gentlemen, it affords us great pleas- 
ure to meet you here. I desire to express our hearty 
thanks for your kind invitation. 

Mr. Payne (Milwaukee)—I desire on my own be- 
half, and I have no doubt on behalf of all the mem- 
bers of the Association, to return to the members of 
the Massachusetts Street Railway Association and to 
members of the local commit ees, and all those who 
have interested themeelves in entertaining us in the 
ciby, our sincere thanks for the magnificent manner 
in which they have done their work. I think it is 
not too much to say that the arrangements for this 
Convention have not been excelled in any place 
where we bave met, certainly not where I have been 
in attendance upon the meeting. It is but proper 
that we should make known our feelings in that re- 
gard, and I offer a resolution that the Secretary be 
instructed to tender to these persons the heartfelt 
thanks and appreciation of the members of this 
Association. - 

Mr. Chapman seconded the motion, which was 
duly carried. 

Mr. Payne (Milwaukee)—One thing more. Ido 
not know whether it ia the proper time, but I think 
the members of the Association will desire to place 
upon record their appreciation of the manner in 
which the officers during the last year have per- 
formed their duties, and I therefore desire to move 
that the thanks of the Association be tendered to the 
retiring President and the other members of the 
Executive Committee of the Association. 

Mr. Payne put the motion, whioh was unanimously 
carried. 

President Lang—I thank you very muoh, gentle- 
men, for this expression. We have only done our 
duty, and we hope the result of our labors will be 
beneficial to all who attended our meetings and al] 
who may read the report of this meeting when pub- 
lished. 

Mr. Ely (Niagara Falls)—I move that a special 
vote of thanks be extended to the members of the 
ladies’ reception committee who have been so un- 
tiring in their efforts for the entertainment of tte 
visiting ladies, and who have expended so much 
time and pains in making their stay pleasant here, 

Carried, 


180 


FELECTRICITY. 


[Vor, XV., No. 10, 


Tbe Secretary —I will announce the names of some 
new oompanies that bave joined the Association 
since the opening of this meeting. They are: War- 
ren, Brookfield & Spencer Street Railway Co., War- 
ren, Mass.; Brockton, Bridgewater & Taunton Street 
Railway Co., Boston, Mass.; Providence & Taunton 
Street Railway Co., Taunton, Mass.; Milford, Hol- 
liston & Framingham Street Railway Co., Framing- 
ham, Mass.; South Chicago City Railway Company, 
Chicago, Ill.; St. Joseph Railway, Heat, Light & 
Power Company; Fair Haven & Westville Street 
Railway Co., New Haven, Conn. 

The President—We will now bave the paper on 
“ Tospection and Testing of Motors and Car Equip- 
ments by Street Railway Companies,” by Mr. Fred- 
eriok D. Perkins, Electrical Engineer Toledo Traction 
Company, Toledo, Ohio. 

Mr. Perkins was present, but owing to his indis- 
position the paper was read by the Secretary. On 
account of the lateness of the hour, the paper was on 
motion filed without discussion. 

The President announced the trip to Plymouth 
in tbe afternoon, and the annual dinner in tbe even- 
ing, after which the meeting adjourned. 

FRIDAY’S SESSION. 

The President called the meeting to order at 10:40 
A. M., and announced that the first business would 
be the paper on Cost of Electric Power for Street 
Railways at Switohboard, both Steam and Water,“ 
by R. W.Conant, Electrical Engineer Boston Elevated 
Railroad Company, Boston, Mass. 

Mr. Conant read the paper and was highly com- 
plimented by the President and by several of the 
delegates for the ability and labor he had expended 
in its preparation; but it was of such a nature that 
all thought its discussion at that time would do it 
an ivjustice. 

The motion of Mr. Sergeant that the thanks of the 
Association be extended to the writers of all the 
papers presented at the meeting was then unanimous- 
ly adopted. 

The report of the Committee on Standard Rules 
for Government of Conductors and Motormen was 
incomplete, and an extension of time was granted the 
committee to formulate a set of rules to be submitted 
to the next Convention. The committee was also 
granted ap allowance of $200 for the printing and 
mailing of the rules. 

The President announced that it was the desire of 
the Secretary that members of the Association should 
indicate topios upon which it would be desirable to 
hive papers prepared for the next Convention, and 
that tbey should also suggest a person who would 
prepare the paper. 

The President—The only remaining thing for us 
to do is to install the newly elected officers, and the 
installation of the officers is usually represented by 
the installation of the President. I will appoint 
Mr. Chapman of Chicago aud Mr. Davis of Williams- 
port a committee to escort the newly elected Presi- 
dent to the chair. 

The Seoretary then read the names of all the 
officers elected. 

The President—Gentlemen: It is needless for 
me to introduce Mr. Sergeant to you, but I desire to 
say that I appreciate the high honor you conferred 
upon me a year ago in electing me to this oftice, and 
I bespeak for Mr. Sergeant your kind and considerate 
attention to his communications. If you doas much 
for him as you have done to make this Boston meet- 
ing a success, we will have a splendid meeting at 
Chicago next year. 

President-elect Sergeant—Gentlemen and Mem- 
bers of the American Street Railway Association : I 
wish to thank you most heartily for my most sudden 
elevation to office. I feel proud to be permitted to 
serve you for the coming year. I cannot hope, per- 
haps, to give as good an administration as my imme. 
diate predecessor, Mr. Lang, whose efforts in behalf 
of the Association I am sure you all appreciate, and 
tbe suocess which has crowned these efforts, and the 


long line of past Presidents, i8 one which fills the 
mind of a new incumbent with some embarrass- 
ment, based on the idea that there is a standard 
which must be upheld. As to this Association, I 
feel strongly that it has a great work to do, that its 
meetings are not merely a pleasant vacation, that it 
is not called together merely for the purpose of 
reading and discussing the papers, but I believe in 
the complex relations which are continually coming 
forward as between the committees and the munici- 
palities and the State governments and street rail- 
ways, that much is to be gained by concerted action. 
Certainly in Massachusetts we bave becefited very 
greatly from the fact that our street railways have 
pulled together for what they knew was right, and 
they have succeeded after a struggle covering many 
years in obtaining a settlement which I suppose, 
looked at from all sides, could be called a fair set- 
tlement of the relations of the street railways and 
the community. I hope that the trial which is being 
made here of this new plan by which the oppressors 
of the street railways in a great wavy communities 
have been shown by an act of the Legislature how 
far the street railways are liable to perform work 
which is not in the line of street railway practice, 
and by which the street railways themselves are 
compelled to pay a portion of their receipts for the 
benefit of the highways—it seems to me that all this 
work which has been done is instructive and is the 
beginning of a proper recognition of our industry 
over the whole country. I assure you, gentlemen, 
when I first went into the street railway business, 
particularly in the operating department, I was per- 
feotly appalled; it seemed to me I was in an unlaw- 
ful business, and everybody was down on the street 
railway, for it was hampered and troubled by one 
requirement and exaction after another, and when 
we made complaints the answer to it all was, You 
are in the publio streets, you encumber the streets, 
and you must pay for it.“ How much better it is to 
know what we have to pay for, than it is to be put to 
such payment that may devolve upon us iu the 
judgment of some subordinate road department 
official in some municipality. I think in such ways 
as that, and in this matter which was taken up the 
other day, of the mail service, simply in having our 
case presented in order to get proper recognition, the 
Association has a field perhaps greater than avy it 
has yet filled, and I can only say in closing that so 
far agit lies in my power to further the work of the 
Association and benefit the interests of street rail- 
ways, I shall certainly do so. I thank you very 
much, gentlemen, for the honor. 

Ex-President Lang—I now declare the newly 
elected officers to be duly installed, and take pleasure 
in handing to the new presiding ofticer the gavel, 
with my best wishes. (Applause.) 

President Sergeant—I believe that the constitution 
of our Association provides that the newly eleoted 
oflicers shall enter upon their duties after the annual 
meeting is adjourned, and as it seems almost as if 
some duties were about to be forced upon me, I 
suppose for that reason a motion to adjourn would 
be in order. 

Mr. Goff (Fall River)—I move you, Mr. President, 
that we now adjourn to meet in Chicago in 1899. 

The motion was adopted and the Convention ad- 
journed. 


Besides the regular delegates there were present at 
the Convention as many as 134 non-members, repre- 
senting the leading street railway and manufactur- 
ing interests of the country. The attendance of 
ladies was unusually large, there being in all about 
200, bailing from widely scattered localities such as 
Buffalo, Cbicago, New York, Cleveland, Detroit, 
Kansas City, Memphis, Philadelphia, and even Liver- 
pool, England. 

The exbibits were numerous and were of the usual 
character. The supplyman was present in greater 
force than ever before, there being between five and 
six hundred men present interested in the diffusion 
of electrical and Kindred appliances, 
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Allentown, Pa.—A. F. Walter, geo, and treas., 
and Jilson J. Coleman, director, Allentown & Le- 
high Valley Traction Co. 

Alton, Ill.—J. F. Porter, pres., and H. H. Harri- 
gon, elec., Alton Railway & Illuminating Co. 

Atlanta, Ga.—E. Woodruff, pres., J. Carroll 
Payne, vice-pres., Thomaa Elliott, chief eng., and 
N. W. L. Brown, eleo., Atlanta Consolidated Street 
Railway Co. 

^altimore, Md.—P. O. Heilholtz, elec. eng., J. M. 
Christopher, mast. mech., and D. E. Evans, Balti- 
more Consolidated Railway Co. 

Battle Creek, Miob.— L. N. Downs, pres., E. Hope 
Norton, vice-pres., Dee Allen, seo., and Fred. I. 
Griswold, gen. man.. Michigan Traction Co. 

Bay City, Mich.—W. R. Morrison, asst. gen. man., 
and R. S. Ashe, supt., Bay Cities Consolidated 
Street Railway Co. 

Binghamton, N. Y.—G. Tracy Rogers, pres., J. P. 
E. Clark, man., Binghamton Railroad Co. 

Boston, Mass.— William A. Bancroft, vice-pres., 
Charles S. Sergeant, second vice-pres., R. II. Der- 
rah, executive clerk, J. H. Goodspeed, compt., J. E. 
Rugg, supt. of tiansportation, John Baloh and Chas. 
H. Bigelow, eng. dept., Boston Elevated Railway Co. 

Bridgeport, Conn.—Andrew Radel, pree., and 
George H. Sanford, counsel, Bridgeport Traction Co. 

Broekten, Mass.—Horace B. Rogers, gen. man. 
and John P. Morse, director, Brockton Street Rail- 
way Co.; A. C. Ralph, supt., A. B. Williams and P. 
W. Sprague, Brockton, Bridgewater & Taunton 
Street Railway Co. 

Brooklyn, N. Y.—Clinton L. Rossiter, pres., Ira 
A. McCormack, gen. supt., and J. H. Vanderveer, 
supt. motor dept., Brooklyn Heights Railroad Co.; 
M. W. Conway, contractor, Brooklyn City & New- 
town kailroad Co.; Albert L. Jobnson, pres., Wm. 
F. llam, seo.. and Frank S. Drake, gen. supt., Nas- 
sau Railroad Co. 

Buffalo, N. Y.—George Chambers, supt., Buffalo 
Traction Co.; Robert Danning, mast. mecb., and R. 
E. Danforth, supt., Buffalo Railway Co. 

Butte, Mant.—Jesse R. Wharton, Butte Consoli- 
dated Railway Co. 

Camden, N. J.—George Browning. treas.. and 
Walter E. Harrington, gen. man., Camden & Subur- 
ban Railway Co. 

Charleston. S. C.—F. D. McEowen, seo. and treas., 
T. W. Passailaique, gen. supt., and A.S. Dyer, 
director, Charleston City Railway Co. 

Chicago, lil.—John Farson. pres., and H. M. 
Sloan, gen. man., Calumet Electric Railway Co.; 
T. C. Penipgton, reas., Frank R. Greene, sec., G. 
W. Knox, elec, eng., C. J. Reilly, chief eng., A. C. 
Heidelberg, asst. supt., Charles E. Moore, mast. 
mech., Walter V. Penington, clerk, J. J. O'Keefe 
and G. O. Nagle, Chicago City Railway Co.; Jobn 
M. Roacb, second vice-pres. and man., James R. 
Chapman, man. elec. dept., and John Miller, mast. 
mech., North Chicago Street Railroad Co.; George 
A. Yuille, asst. gen. man., and W. Frank Carr, en- 
gineer, West Chicago Street Railroad Co. 

Cincinnati, O.—Bert L. Kilgour, elec., Cincinnati 
Street Railway Co. 

Cleveland, O.—John Ehrhardt, asst. seo., Cleve- 
land City Railway Co.; H. J. Davies, asst. seo. and 
treas., and W. G. McDole, aud., Cleveland Eleotrio 
Railway Co. 

Colorado Springs. Col.—A. L Lawton, gen. man., 
Colorado Springs Rapid Transit Railway Co. 

Columbus, O.—W. F. Kelly, gen. aupt., and P. 
V. Burington, aud., Columbus Street Railway Co. 

Council Bluffs, Ia.— W. S. Dimock, gen. eupt., 
Omaha and Council Blnff« Railway & Bridge Co. 

Dayton, O.—George B. Kerp r, gen. man., George 
B. Kerper, Jr., asst. gen. man., People’s Railway Co. 

Derby, Conn.—H. Holton Wood, pres., B. W. 
Porter, gen. man., and W. J. Clark, Derby Street 
Railway Co. 

Detroit, Mich.— T. C. Hutchins, vice-pres., Detroit 
Citizens’ Street Railway Co. 

Elmira, N. Y.—J. B. Cahoon, gen, man., Elmira 
& Horaeheads Railway Co. 

Findlay, O.—Charles D. Kinney, treas., and Chas. 
F. Smith, supt., Findlay Street Railway Co. 

Fall River, Mass.—Rohbert H. Goff, pres. and 
man., II. Read, treas., J. H. Bowker, supt., and G. 
W. Palmer, Jr., eleo. eng., Globe Street Railway Co. 

Galveston, Tex.—F. W. Pratt, sapt. and eng., 
Galveston City Railroad Co. 

Girardville, Pa.—E. W, Ash, gen. man., and C. A. 
Bragg, direotor, Schuylkill Traction Co. 

Gloucester, Mass. — W. B. Ferguson, pres., Glouces- 
ter Street Railway Co. 

Hamilton, Ont.—V. If. Wagoner, elec, and mech. 
eng., and J. F. Little, Hamilton Street Railway Co. 

Harrisburg, Pa.—F. D. Musser, supt., Mason D. 
Pratt, eng., Harrisburg Traction Co. 

Hartford, Conn, —E, S. Goodrich, pres., Elmer M. 
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White, cashier, Hartford Street Railway Co. 

Hazleton, Pa.— A. Markle, gen. man., and G. W. 
Thompson, supt., Lehigh Traction Co. 

Hoboken, N. J.—G. T. Lister, and., and W. S. 
Hall. supt., North Hudson County Railway Co. 

Houston, Tex.—A. H. Parlin, pres., and Newton 
Jackson, adjuster, Houston Electrio Street Ry. Co. 

Indianapolis, Ind.— Miller Elliott, supt., Citizens’ 
Street Railroad Co. 

Jersey City, N. J.—Charles Y. Flanders and 
Ralpb H. Beach, directors, Consolidated Traction Co. 

Johnstown, Pa.—H. C. Evans, director, Johnstown 
Passenger Railway Co. 

Kalamazoo, Mich.—L. N. Downs, pres., Dee Allen, 
seo., F. N. Rowley, treas., Michigan Traction Co. 

Kansas City, Mo.— Charles F. Morse, pres., and W. 
H. Holmes, vice-pres. and gen. man., Metropolitan 
Street Railway Co. 

Lansing. Mich.—Lawrence Barrett, treas., Lan- 
sing City Electric Railway Co. 

Lawrence, Mass.—Alfred A. Glazier, vioe-pres., N. 
E. Morton, supt. Lawrence div., and Franklin Wood- 
man, supt. Haverhill div., Lowell, Lawrence & 
Haverhill Street Railway Co. 

London, Ont.— C. E. A. Carr, gen. man., London 
Street Railway Co. 

Long Island City, N. Y.—J. R. Beetem, vice- 
pres., New York & Queens County Railway Co. 

Lowell, Mass.—P. F. Sullivan, man., and Peroy 
Parker, treas., Lowell & Saburban lI:ailway Co. 

Lynn, Mass.—C. M. Wicker, pres., North Shore 
Traction Co.; Amos F. Breed, pres., E. C. Foster, 
gen. man., H. C. Page, &up$. Salem div., William 
Pestell, eleo., and II. E. Farrington, Lynn & Boston 
Railroad Co, 

Manchester, N. H.—E, P. Shaw, Jr., gen. man., 
and N. H. Walker, supt., Manchester Street Rail- 
way Co. 

Memphis, Tenn.—F. G. Jones, vice-pres. and gen. 
man., aud C. A. Kaddock, director, Memphis Street 
Railway Co. 

Meriden, Conn. — N. H. Heft, pres., G. Stanley 
Heft, elec. eng., Charles P. Clark, J. Smith, mast. 
mech., John E. Vaughan, elec. eng., John Henney, 
Dr. F. B. Devons and E. C. Boynton, Meriden Eleo- 
trio Railroad Co. 

Mexico, City of— Arthur S. Partridge, eng., Com- 
pania de Ferrocarriles del Distrito Federal de Mexioo. 

Milwaukee, Wis.—Henry C. Payne, vice- pres., 
John I. Beggs, gen. man., T. E. Mitton, gen. supt. 
railway dept., H. C. Maokay, comp. and and., and 
E. W. Olds, sups. rolling stock, Milwaukee Electrio 
Railway & Light Co. 

Minneapolis, Minn.—J. F. Calderwood, 
T win City Rapid Transit Co. 

Mobile, Ala.—J. H. Wilson, pres. and man., 
Mobile Light & Railroad Co, 

Milford, Mass.—W. B. Ferguson, pres., and G. A. 
Butman, seo. and treas., Milford, Holliston & Fra- 
mingham Street Railway Co. 

Nashville, Tenn.—E. G. Connette, gen. man., and 
George Swint, gen. supt., 
Co. 


Sec., 


New Bedford, Mass.—E. E. Potter, gen. supt., 
A. C. Gardiner, treas., and I, W. Phelps, claim agt., 
Union Street Railway Co. 

New Britain, Conn.—Lincoln S. Risley, clerk, 
Central Railway & Electric Co. 

New Brunswick, N: J.— Edward H. Radel, gen. 
man., and R. L. Rand, supt., Brunswick Traction 
Co. 

Newburyport, Mass,—Charles Odell, pres., and 
W. P. Clark, director, Newburyport & Amesbury 
Street Railroad Co. 

New Orleans, La.—C. Densmore Wyman, gen. 
man., New Orleans Traction Co. 

New Haven, Conn.— L. Candee, seo. and trean., 
Fair Haven & Weatville Railroad Co. 

Newark, N. J.—W. H. Adams, aest. eleo. eng., 
Newark & South Orange Railway Co. 

Niagara Falls, N. Y.—C. K. Marshall, supt., 
falo & N'agara Falls Electrio Railway Co. 

Norfolk, Va. — R. Lancaster Williams, pres., and 
D. H. Hegarty, gen. supt., Norfolk St. Railroad Co. 

North Tonawanda, N. Y.—W. Caryl Ely, pres., 
Niagara Falls & Buffalo Electric Railway Co. 

Norwalk, Conn.— William P. Acton, gen. man., 
and A. D. Hill, eng., Norwalk Street Railway Co. 

Norwich, Conn.—W. A. Tucker, pres., P. L. 
Saltonstall and W. L. Adams, Norwich Street Rail- 
way Co. 

Omaha, Neb.—D. H. Goodrich, 
Street Railway Co. 

Philadelphia, Pa.—J. C. Lugar, gen. man., W. 
H. Janney, supt., and John A. Brill, director, Rox- 
borough, Chestnut Hill & Norristown Railway Co. 

Pittsburg, Pa.—J. G. Carroll, United Traction Co. 

Port Huron, Mich.— William Capahan, pres., and 
W. L. Jenks, treasurer, City Electric Railway Co. 

Portsmouth, Va.—Horace G. Maa pres., 
Portsmouth Street Railway Co. 


Bat- 


seo., Omaha 


Nashville Street Railway 


Portland, Me.— William R. Wood, pres., A. Whit- 
ney and Charles F. Libbey, directors, and E. W. 
Newman, gen. man., Portland hailway Co.; W.G. 
Wheildon, treas., Portland & Yarmouth Electrio 
Railway Co. 

Providence, N. I.—A. T. Potter, gen. man., H. V. 
A. Joslin, seo., A. E. Potter, supt. trans., M. H. 
»ronsdon, chief eng., W. D. Wright, eleo., Union 
Railroad Co. 

Portchester, N. Y.—N. H. Heft, eleo. eng., and 
W. J. Clark, director, Portchester Electric Ry. Co. 

Qainey, IIl. —E. K. Stone, Jr., seo., and C. E. 
Stone, asst. supt., Qainoy Horse Railway & Carry- 
ing Co, 

Qainoy, Mass.—John R. Graham, pres., Fred. W. 
Smith, treas.. Benjamin J. Weeka, supt., A, D. Gore, 
supt. of construction, D. J. McLane, chief eleo., 
Quincy & Boston Street Railway Co. 

Reading. Pa.—John A. Rigg, pres., S. P. Light, 
W. R. Mellvain and R. E. Moore, directors, United 
Traction Co. 

Riohmond, Va.—E. Randolph Williams, pres., and 
P. L. Williams, treas., Richmond Tra tion Co. 

Rochester, N. Y.—J. W. Hick», supt., Le Grand 
Brown, chief eng., J. H. Stedmand, man. transfers, 
Rochester Railway Co. 

Rockland, Me.—Thomas Hawken, supt., H. C. 
Weston, asst. supt., Valentine Chisholm. elec., and 
F. B. Lee, Rockland, Thomaston & Camden Street 
Railway Co. 

Sioux City, Ia.—Chester P. Wilson, elec. eng., 
Sioux City Traction Co. 

Springfield, Mass, —George W. Cook, cashier, 
George S Webb, eleo., George F. Reed, elo. supt., 
and F. E. Sarrin, roadmaster, Springfield Street 
Railway Co. 

Springfield, Ohio.—S. L. Nelson, gen. man., L. 
O Williams, supt., L. F. Puroell, director, Spring- 
field Railway Co. 

St. Josepb, Mich.—W. Worth Bean, pres., St. Jo- 
seph & Benton Harbor Electric Railway and Light 
Co, 

St. Joseph, Mo.—W. T. Van Brunt., vice-presi- 
dent, and J. H. Van Brant, supt. of railway, St. 
Joseph Railway, Light, Heat & Power Co. , 

St. Louis, Mo.—D. G. Hamilton, pres., Robert 
McCulloch, gen. man., Richard McCulloch, eleo. 
eng., aud Bruce Hamilton and Frank J. Daffy, Citi- 
zens’ Railway Co., Cass Avenue & Fair Grounds 
Railway Co. and St. Louis Railroad Co.; F. B. 
Brownell, receiver, People’s Railway Co.; Harry 
Sculliv, vice-pres. and gen. man., and C. H. Pier- 
son, mast. mech., Union Depot Railroad Co. 

Syracuse, N. Y.—William H. Tucker, Syracuse 
Rapid Transit Co. 

South Chicago, Ill.— William Walmsley, supt., 
South Chicago City Railway Co. 

Taunton, Mass.—S. M. Thomas, pres., George F. 
Seibel, supt., Taunton Street Railway Co. 

Toledo, O.—Albion E. Lang, pres., E. J. Bechtel, 
rupt. construction, George A. Cooke, asst. supt., and 
Fred. B. Perkins, eleo. eng., Toledo Traction Co. 

‘Topeka, Kan.—Albert M. Patten, supt., Topeka 
Railway Co. 

Trenton, N. J.—Henry C. Moore, pres. and gen. 
man., P. E. Hurley. supt., R. S. Woodruff, director, 
and Samuel Moore, Trenton Passenger Railway Co., 
Consolidated. 

Wakefield, Mass, —C. W. Holmes and W. M. But- 
ler, directors, Mystic Valley Street Railway Co.; 
Joseph F. Shaw, treas., and George A. Butman, 
director, Wakefield and Stoneham Street Railway 
Co. 

Washington, D. C.—R. W. Palmer, elec., Capital 
Traction Co.; Theodore J. King, sec., and A. B, 
Coppes, auditor, Columbia Railway Co. 

Waterbury, Conn.—M. E.Stark, supt., Waterbury 
Traction Co. 

Webb City, Mo,—F. H. Fitch., supt., and H. P. 
Fitch, seo., Southwest Missouri Eleotrio Railway Co. 

* Wilkes-Barre, Pa.—Jobn Graham, treas. and gen. 
man., J. C. Meixel, supt., James Fagan, eleo. eng, 
and P. R. Raife, Wilkes-Barre & Wyoming Valley 
Traction Co. 

Williamsport, Pa.—Ernest H. Davis, gen. man., 
Charles T. Herrick, supt. motive power, James O. 
Goole, supt, of power, Williamspoit Passenger Rail- 
way Co. 

Worcester, Mass.—Francis H. Dewey, pres., A. 
H. Stone, treas., John N. Akarman, supt., Worcester 
Consolidated Street Railway Co. 

Warren, Mase.—M.S. Myrick, pres., C. A. Rich- 
ardson, director, C. A. Jefte, supt., Warren, Brook- 
field & Spencer Railway Co. 

West Haven, Conn.—Israel A. Kelsey, gen. man., 
Albert E. Pond, supt., Winchester Avenue Railroad 

o. 

York, Pa.— W. H. Lanius, pres., Charles H. 
Mayer, treas., York Street Rail way Co. 

Youngstown, Ohio. —A. A. Anderson, gen. man., 
Mahoning Valley Railway Co. 


Convention of Street Railway Accountants. 


The Street Railway Acoountants’ Association of 
America held their annual meeting in Boston, Sep- 
tember 6-9, contemporaneously with that of the 
Street Railway Association. The President, li. L. 
Wilson, in his annual address spoke of the impor- 
tance of the auditing department in the management 
of any street railway company's business, and re- 
ferred in terms of commendation to the work his 
Association's committee had done toward establishing 
a standard system of accounts and statistical work, 
seeking and following out suggestions from many 
organizations and corporations regarding their 
methods, and shaping these into a simple yet com- 
prebensive form for the benefit of tbe Association. 
He said that valuableinformation had been secured 
and a system which is comprehensive and of broad 
scope to be applied to the business of large or small 
street railway companies had been the careful study 
of the committee. He said that the membership of 
the Association is gaining in strength, and wide- 
Bpreading territory was being represented. 

In the Secretary’s report it was shown that the 
Association now embraces sixty-eight different street 
railway companies, representing various parts of the 
United States, and includiog Canada, Mexico and 
the Hawaiian Islands. 

The papers read were principally ou subjects con- 
nected with the auditor’s vocation. 


An Electric Foundry. 


A special to the New York Commercial from Read- 
ing, Pa., eays: 

The new eleotrio appliances that run the Read- 
ing Car Wheel Works have been given a fair trial, 
and the resulte are more than satisfactory to the firm. 
This is the first electrical equipment ever installed 
ina foundry, and was introduced with the belief 
that it would be more economical in cost and much 
more convenient than steam. The current is taken 
from the Metropolitan Company’s wires, and thus 
far the system has worked well. The system covers 
everything that steam can run and is very complete. 

„Several times when the bottom of the cupola 
has been dropped the motor has been splashed with 
molten iron, bat this occasioned po trouble. Motors 
run the elevator and the drop used for breaking old 
oar wheels. This drop has a fall of 40 feet. The 
ladel carriers havea capacity of about 800 pounds to 
the floors. "These ladels are operated by a small re- 
versing motor which cau be run by the man in 
charge of the large pouring ladel. The five-tou 
ladel is run by a motor in the rear. All tbe car- 
riages over the tracks are operated by eleotrio 
motors. 

"All motors are specially built to stand a tempera- 
ture of 150 degrees. They are equipped to reverse 
at varying epeed. From each controller is ran a 
hand rope to the floor, so that each molder bas a 
perfect control of the speed and oan vary it from one 
to fifty feet per minute on the hoist. Each hoisting 
motor has an electric brake. By electric power the 
red-hot car wheels are lifted from their molds and 
taken to the annealing pits. The system enables the 
men to work rapidly and at less cost than before. 
The tumbling barrels and pressure blowers are also 
run by motors.” 


There has been a great deal eaid in newspapers 
lately about the discontinuance of The Lake Shore 
Limited," the New York Cantral’s twenty-four hour 
train between New York and Chicago. 

There is no truth in this rumor. ‘‘ The Lake Shore 
Limited " will continue to run every day in the 
year over the New York Central & Hudson River, 
aud Lake Shore & Michigan Southern Railroads— 
the same tracks that oarried the Exposition Flyer, 
between New York and Chicago, in twenty hours, 
for 175 days during the World’s Fair. 
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COMPARATIVE EARNINGS AND ECONO- 
MY OFOPERATION BETWEEN SINGLE 
AND DOUBLE TRUCE CARS FOR CITY 
USE.* 


BY RICHARD M'CULLOCH. 


Before beginning a discussion of this subject, it 
would be well to define what is meant by singleand 
double truck oars, as these terms are often very 
loosely used. In this paper a single-truck oar will 
mean one in which the body rests upon a truck, the 
axles of which are parallel with one another, and at 
all times perpendicular to the center line of the car. 
In a double-track car the body is pivoted upon two 
independent trucks, each of which swings underneath 
the body witb perfect freedom. 

Double trucks for electrio cars are of comparatively 
recent adoption. All of the early electric cars were 
equipped with single trucks, and in this horse car 
and cable car practice was followed. As the single 
truok was first on the ground, and at present largely 
has possession of the field, it will be assumed that 
in this case of the double truck versus the single 
truck, the double track is the plaintiff and must sub- 
mit the weight of the evidence, 

Double tracks were first applied to cars in the de- 
sire to use longer bodies than bad been customary. 
Tu the use of a single truck the best practice has 
been to limit the wheel base to about 7 ft., as a 
greater distan e than this would cause the wheels to 
bind in curves. Assuming that the body of the car 
is 20 ft. long and that the p'atforms project 4 ft. 
beyond the body, the end of the platform would 
overhang the axle 10.5 ft. This is as great an over- 
hanging es is customary, although single-truck cars 
bave been built with bodies longer than 20 ft. In 
this case it is necessary to provide extension springs 
on the trucks to check the oscillation of the car body. 
With a very long car body, however, the oscillation 
is not entirely overoome by this device, and the 
rocking becomes very disagreeable to passengers and 
very disastrous to the car and track. Twenty-two 
feet may be arbitrarily established as the limiting 
length of the body of a single-track car, and if we 
wish to use car bodies longer than this, we must 
adopt some truck which will avoid oscillation, and 
which will pass around curves witbout undue use of 
power. The double truck accomplishes this, and it 
was to'enable longer bodies to be used that it first 
oame into use. 

The {truck which was first used for long street 
railway cars was an adaptation of that used by the 
steam railroads. This truck contains four wheels of 
equal size and is pivoted over the center. It was 
soon discovered that for street railway uses this 
form of truck had two very objectionable features, 
first, that the floor of the car must be high enough 
above the rail to allow the wheels to swing freely 
under the car, and secondly, the motor being geared 
to one axle of the truck, only 50 per cent, of the 
weight of the car was available for traction. The 
latter is a serious objection on roads having grades. 

From what has been said it will appear that the 
single truck isthe truck for short cars, and the 
double track is the truck for long cars. Therefore, 
a discussion of the relative merits of these two ty pes 
of trucks will involve a disoussion as to the relative 
merits of short and long cars. Also, as it is custom- 
ary to supply long cars with cross seats and short 
cars with longitudinal seats, we have instead of the 
comparatively simple subject of single trucks versus 
double tracks, which has been assigned to your 
committee, the more complicated struggle between 
the short car with single trucks and longitudinal 
seats, and the long car with double tracks and cross 
seats. 

It will be assumed in the discussion which follows 
that the road possesses the characteristic oity travel 
(a load ourve of which was shown). 


* Read at the Convention of the American Street Rail- 
way Association, Boston, Sept. 6-9, 1898. 


It will be noted that two very pronounced peaks 
occur in this load curve, one in the morning from six 
to nine and the other in the evening from five to 
seven. It is at these times that the capacity of 
everytuing is tried. While the load curves of all 
city roads resemble each other, it is evident that 
local conditions will to a large extent determine 
the kind of car which the railroad company will 
operate. Some of these local conditions are the class 
of people who constitute the passengers, the location 
of the road with reference to the established lines of 
travel, the amount of pleasure travel received by the 
road, and the keenness of compet tion with other 
roads. The last is an important condition, because 
& road is sometimes forced to adopt certain measures 
for its protection whch it would not adopt under 
any other consideration. In this discussion we will 
assume that it is to the interest of the road, even if 
no imum: diate com etition exists, to use all reasona- 
ble endeavors to please its patrons, because this 
policy will render the road more ready to meet com- 
petition when it arrives. 

Before the advent of the eleotric car, the horse car 
had become such an established institution in this 
country that certain standards as to track and roll- 
ivg stock had become fixed. In the matter of roll- 
ing stock, the size of the car had always been lim- 
ited hy the ability of two horses to draw it. When 
a mechanical motive power replaced the borses this 
limit disappeared, and almost the first improvement 
made in rolling stock was to increase the size of car 
bodies. Instead of bodies 16 ft. long, electrio cara 
were built with bodies 20 ft. long, and now this 
length is being inoreased to 28 ft. and 30 ft. 

The expense of the average oity road may be 
divided up as follows: 


Maintenance of way and structures. . . . . 4 per cent 
Maintenance of equipment enero 7 per cent 
Conducting transportation 52 per cent. 
General expense... CCC 8 per cent. 
Fixed CHAE eseses hex Ea xu ope EV abies 29 per cent. 


It will be noticed that the item ‘‘ conducting 
transportation ° is more than one-half of the total. 
This is Jargely made up of the wages of conduotors 
and motormen, aud is proportionai to the number of 
cars operated. Hence it follows that if we may by 
the operation of larger cara cut down the number of 
cara, this account may be-reduced in nearly the same 
ratio as the size of the car is increased. There are 
many other reasons why the size of the cars has been 
increased, such as the increased volume of traffic due 
to the higher speed and enlarged territory of.the 
street railroads, the greater comfort demanded by 
the traveling publio, the increased power available 
for the operation of cars, eto., but it is probable that 
the present tendency toward the inoreased size of 
car bodies is with a view of operating larger units 
and fewer of them. 

A line operating small cars seating twenty-eight 
persons on a head way of 3} minutes would give the 
same service from a stand point of seating capacity if 
it operated large cars seating forty persons on a head- 
way of five minutes. Manifestly, this latter service 
would be preferable from the railroad stand point for 
the reason just given, and the question is, would the 
service be equally acceptable to the passenger? In 
this comparison we are assuming that the larger oar 
is the more desirable vehicle in which to ride. 
Would the pleasure of the ride compensate the pas- 
senger for the greater length of time which he would 
have to wait? This is a question which must be 
eolved by each manager for his partioular road, as 
its correct solution depends largely upon looal oon- 
ditions over which he has no control. The scrutiny 
with which a passenger chooses a street car varies 
with the length of his proposed ride. If the ride ig 
to be short, he takes the nearest oar without refer- 
ence to comfort; but if he is to ride a long distance, 
he will walk past several lines in order to choose 
that one on which he will have the most pleasant 
ride. The car question then becomes a more serious 
one with long roads and with roads catering to a 


pleasure traffic. It bas usually been accepted that 
on those having a purely business traffi» the proper 
car is the short one operated on short headway. The 
author, however, is of the opinion that even in this 
case the long car operated upon somewhat longer 
intervals would be desirable, It has often been ob- 
served that where a line operates two sets of cara a 
passenger will allow several cars to pass him in order 
to patronize that type of car which suits him best. 
This has been observed even in the busy hours of 
night and morning when it would be fair to assume 
that passengera would be hurried and likely to take 
the first car which passes. 

One of the most serious questions occurring in 
street railway practice is the prublem of how to take 
care of the rush travel which comes morning and 
evening. With our present methoda there are only 
two ways of taking care of this travel : the first, by 
increasing the number of cars or units in service; 
and the second, by increasing the capacity of each 
unit. The latter method consists of attaching a 
trailer to the motor oar, aud where this is done it is 
usual, also, to inorease the number of units in ser- 
vice. On first thought there would seem to be no 
better method of increasing the capacity of the road 
than by the use of trail cars. They are easily at- 
tached and detached; they are in service only when 
necessary, and they do not require the assistance of 
additional trainmen. An examination of the trailer 
system, however, will reveal the faot that it possesses 
serious defects. The trailer is not automobile, and 
requires the services of men and horses to attach it 
to the cars and to move it between the car sheds and 
the motor cars. The opening between the motor 
and trail car increases the danger of accident to both 
passengers and conductors, Tbe number of entrances 
and exits is increased, and this augmenta the work 
of the conductor in keeping track of his fares and 
increases the danger of his missing some of them. 
If an extra conductor is placed on the trailer to 
collect fares, a great portion of the gain due to the 
trailer system is lost. The use of trailers throws an 
additional strain on the motors, as a heavy weight is 
added to the train which is not available for traction. 
The trouble is intensified as the load on the trailer 
increases; it makes the train more unwieldy in 
handling, and is largely responsible for the difficulty 
in starting and stopping quickly and in making 
schedule time. 

To obviate the necessity of using trailers, a large 
car equal in seating capacity to the combined capao- 
ity of the motor and trail car may be operated. This 
system, however, introduces the disadvantage of the 
operation at all times of the day of a seating capacity 
needed only during a few hours of the day. It aleo 
inoreases the size and weight of the cars and the 
average power required to operate them. 

In order to compare the relative economies of sin- 
gle and double truck oars, their advantages and dis- 
advantages will be discussed with reference to the 
following points : 


1. Wear and tear on trucks. 
. Wear and tear on motors. 
. Power required. 

. Wear and tear on track. 

. The use of trailers. 

6. The seating arrangements and convenience of 
exit and ent:ance. 

7. The preferences of passengers. 

These relations will, as far as possible, be reduced 
to 8 money basis, and in order to do £0 a comparison 
will be instituted between a road which operates 
double-truck cars and one operating single- truck 
cars using trailers 26 per cent. of the time to take 
care of the beavy night and morning travel. 

The bodies of the double-truck cars are 26 ft. in 
length and contain eighteen oross seats, seating 36 
passengers. The trucks are of the maximum trao- 
tion type; the empty car weighs 23,500 lbs., and the 
motors are G. E. 800. 

The single-track car has a body 20 ft. in length; 
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it is equipped with longitudinal seats and the entire 
car weighs 16,000 lbs. It will seat 28 passengers. 
Daring the period of heavy travel, which amounts 
to 26 per cent. of the time, trailers ure attached to 
tbese motor cars. Open trailers are operated in the 
summer months and ciosed trailers during the win- 
ter. The average seating capacity of the unit, esti- 
mating the trailer as a part of the car during the 
time that it is operated, is 35 seats, which approxi- 
mates the seating capacity of the double-truck cars 
very closely. The motors in use on the single-truck 
cars are W. P. 50. 

The number of car8 operated is obtained by divid- 
ing the daily car mileage by 115. It is necessary to 
do this because the average mileage per car on the 
two roads is different. The comparison is thus be- 
tween 70 single-track cars and 47 double-truck oars, 
each oar making 115 miles per day. The road oper- 
ating the double-truck cars has the greater density 
of traffic. 

WEAR AND TEAR ON TRUCKS. 

It is evident that since a car equipped with double 
trucks has eight wheels and one equipped with single 
truoks has four, the former will be more expensive 
to supply with wheels. Table I shows the compara- 
tive replacement and cost of wheels and brake shoes 
on the two roads for one year. Table II shows the 
comparative cost of maintenance and repairs of 
trucks and motors for two years. It will be noted 
that while the cost per oar is much greater on the 
road using double trucks tbe cost per passenger is 
almost the same. lt would not be fair to assume 
from these figures that the cost of maintenance of 
trucks and motors per passenger is always the eame 
no matter what sort of track is used, because these 
figures result largely from the fact that in this par- 
tioular oase the double-truck car carries the greater 
number of passengers, but an inspection of the table 
will emphasize the advantage of the large unit as 
compared with the small one. It will be seen by 
reference to Table I that the greater part of the in- 
creased expense of maintaining the double-truck is 
due to the renewals of wheels and brake shoes, 

In examining the relative strength of the various 
parts of trucks the side pieces may be compared to a 
beam supported at two points and carrying a con- 
centrated load. The deflection of such a beam is 
proportional to the third power of the epan, and in 
the analogy the span oorresponds to the wheel base 
of the track. Therefore, the shorter the wheel base 
the stiffer the track side, and in view of its long 
wheel bases it is evident that the single truck is at a 
disadvantage in this respect. For instance, a truck 
side where the wheel base is 4 ft. 6 in., is 3.76 times 
stiffer than a truck side of equal section where the 
wheel base is 7 ft. 

WEAR AND TEAR ON MOTORS. 

Table II, to which reference has already been 
made, gives the comparative expense of inspecting, 
repairing and maintaining the motors of double and 
single truck cars, Asin the case of the trucks, it 
will be noted that while the expense per oar is much 
greater in the case of the double-truck car, the ex- 
pense per passenger is nearly the same. 

Table IV gives the relative weights carried by the 
different cars, when empty, seats full and oar 
crowded. It will be noted that while the percent- 
age of weight available for traction in the case of 
the maximum traction truck remains constant, in 
the case of the motor and trailer it falla off as the 
number of passengers increases, and is especially 
small if the trailer is proportionately more heavily 
loaded than the motor car. 


POWER REQUIRED. 

Table III gives the power required to operate the 
different cars, and is the average of a long series of 
wattmeter tests. In making these tests the watt- 
meter was placed on a car in actual service and 
allowed to remain through the entire day. An ex- 
amination of the tables will reveal the fact that the 
power required for the propulsion of the car and the 
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care and repairs which the motors demand are much 
greater in the oase of the double-truck car. Bat if 
the number of passengers be taken into account, it 
is seen that the power and the cost of maintenance 
are roughly proportional to the number of passengers 
carried with either style of track. 

WEAR AND TEAR ON TRACK. 

The wear of the rails of a street railway traok is 
due to the grinding action of the wheel on the rail, 
and this is proportional to the weight on the wheel, 
but is intensified by the dirt on the rail, which causes 
the wheel to slip and act as an abrasive agent after 
the slipping bas begun. The weak point of a street 
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compared with single trucks in tbis respect, unless 
the weight of the car be increased. Due to the 
shorter wheel base, double tracks go around sharper 
curves and go around the same curve with less out- 
put of power and less wear on the rail than single 
tracks. The double track fell into disrepute when 
the waximum traction track was first exploited, on 
account of its liability toleave the track. This was 
due to the small amount of weight which was placed 
on the small wheels. It is now customary to place 
30 per cent. of the weight un the small wheels, and 
with track in fairly good condition, no diffioulty is 
encountered in keeping oars on the track. 


—M —— MÀ —— — — 


Comparison of the cost of wheels and brake shoes on double and single truck cars for the year 1897. 


Average number wheels 
, used per car per year. 


i 
30“ s 
| 88" traiter: 24” Wheels. | 
Double truck cars (47)...... | 8.72 |: i 7.C6 877 92 
Single truck cars (70)...... 6.26 | 1.00 12 40.3 


S3-in. wheels and four brake shoes. 


822 
+ 3 
Coat per car per year. = 2. Wheel mileage. 
% oc 
= FEF 
Labor in n. = «= 
replac- dad Total. S 2 22 337" 24" 
ing. liiis: 8 E 7 | 
| $17.36 $11.70 | £106.98 | $0.17 17265 20916 
4.30 53.22 0.338 | 25329 | 444 4 


7.99 | 


The double truck car has four 33-in. wheels. four 24-in. wheels and eight brake shoes. The single truck car has four 
Average daily car mileage—115. 


TABLE II. 
Comparison of the cost of repairs and maintenance of trucks and motors on double and single truck cars for the 


years 1596 and 1997. 


| Truck repsirs. 


Average pas- — 
sengers ptr 


car per year. 


Per car per 


— p eee | eee 


rer car per 
year per 1000 


Motor repairs. 


Per car per 
year per 10 0 


Per car per 


Per car per year per 1000 


JENE: passengers. e passengers, SR passengers. 

— — . S — Ae 

Double truek cars 119 ii 226,000 $181.00 $0.30 i $319 00 $14! £500 $2.21 

Single truck cars (70)...... 141,000 110.00 0.78 | 196.60 1.39 306 2.17 

G. E. 80 motors on double truck cars. W. B. 50 motors on single truck cars. 
TABLE III. 
Comparison of the power required by double truck and single truck cars. 
| Average 


Average Average Average Ave 
R aK E rage watt-hours 


Average watt- speed watts per watts per 8 il 
watts. hours per miles . seat ca- ton, car per 1000 e 
car mile per hour., pacity. , empty. passengers, 
1 | 
Double truck car—seats 36, weight 11.75 tons. I, d | 
Average for the entire lſaů;;; “ 12040 1334 9.08 335 1025 5.9 
Average for the heaviest trip q. 13080 | 1112 9.25 335 DIUI... ^ uus 
Single truck car—no trailer, seats 28, weight 8tons............. 84711 921 9.20 3.3 106) 
Sine le truck car—trailers operated 26 per cent. of the time. l 
Average for the entire da nhe 100 1110 8. 12 251 1088 7.9 
Single truck motor aud open trailer—seats 63, weight 10.5 ' ' 
tons. | 
Average for the heaviest trip 12650 | 1110 8.51 201 128 
TABLE IV. 
Comparison of weights carried by single and double truck cars. 
— —— — —— =-= —— — — SC. ea — — — — — — = = — — — -- — —— — -m — 
; q | | Percentage of . Pounds welght 
= £ ; ¡weight ondriving Pounds weight per unit of total 
S $ 2 wheels. per cent. capacity. 
ge] . 1 wee — — 
MEN MEE ST E Y 2 T E NN d 
E mos 8 S 
S 7" | 3) 8 |S: kb E & E E = E 
(8 1 $21 $1. 7-20) eee ee 5 
E cw v a i ev | a = 2 P g A [3] 
2 e ola S E S$ g 8 
—— — —— —— ——— 
Single truck motor ar | 28 80 | 16000 100 | 100 | 109 572 | 102 7 200 | 216 | 330 
Single truck motor car with open: | | | 
FFII ⁵ĩ¾ͤ K e cs ' 140 21000 76 67 67 341 463 622 150 210 280 
Single truck motor car with closed | | | 
i: DD. QM 48 ]25 21000 76 72 71 138 YR 77 168 218 203 
Double track car eene 86 1.0 | 230 7 ! 70 70 ; 653 782 1.50, 2114 258 | 344 
1 i | 


Each passenger is estimated at 130 pounds. 


railway track, however, oonsists of the joints and 
the opening in the special work. The energy of the 
blow which the wheel strikes as it passes a low joint 
or a crossing is equal to the product of the weight of 
the wheel and the height of the drop. Therefore, 
on any given track both the wearing action of the 
wheel and the destructive action of the wheel are 
proportional to the weight which rests upon it. If 
the number of wheels under a oar be increased, the 
number of blows which a low joint receives is also 
increased, but the intensity of each blow is dimin- 
ished. Double trucks are at no disadvantage as 


THE USE OF TRAILERS. 

Iu the case of the two roads under discussion, the 
road operating einyle-truck cars attaches trail cars to 
the motor car for two trips in the morning and two 
trips in the afternoon. For the entire year trailers 
were operated on 26 per cent. of the trips. Allusion 
has already been made to the use of trailers. The 
advantage of the trailer on this particular road arises 
from the fact that the load peaks are unusually 
sharp. The use of the trailer increases the capacity 
of each unit during the heavy hours of morning and 
evening travel and during rush hours due to base- 
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ball games and races. On this particular road the 
motormen and conductors are paid ten cents per trip 
extra for all trips where a trailer is attached to the 
motor car. This expense largely offsets the value of 
this arrangement. There is no question but that 
the use of the trail car increases the number of ac- 
cidents, for two reasons : first, hecause the trailer is 
another oar, and second, because the opening be- 
tween the motor and trail car is a dangerous one for 
a passenger boarding or alighting from the oar. It 
is impossible to estimate the money value of this ac- 
cident liability, because in the oase of many aoci- 
dents it is difficult to determine what proportion of 
the damage was due to the trailer. Trailers must 
be switzhed at the ends of the roads and at the oar 
sheds and require men and horses for this purpose. 
The use of trailers also entails other expenses, such 
as car heating, cleaning, repairing and oar license, 
which should be charged against the trail oar sys- 
tem. To counterbalance all these disadvantages, 
the only advantage which the trail car system pos- 
sesses is its flexibility. 

THE SEATING ARRANGEMENTS, EXITS AND EN- 

TRANCES. 

As has already been stated, tbe cross-seat is used 
almost so universally in connection with the double- 
track car that it is fair to consider the economy and 
efticiency of cross-seats and longitudinal seats in con- 
neotion with the discussion. There is no doubt that 
the oross.seat is preferable from the passenger's 
standpoint, and the reasons for this preference are 
not diffioult to analyze. Passengers often travel in 
pairs, and the cross seat gives a privacy to their con- 
versation which is not possible with the longitu- 
dinal seat, the jerks due to the stopping and starting 
of the carare less disturbing to the passenger when 
he is seated facing the direction of motion, and the 
cross-seat renders it easier to look out of the win- 
dows. 

If two car bodies of the same size are taken and 
oross-Seats installed in one and longitudinal seats in 
the other, tbe car body equipped with the oross seats 
will have the narrower aisle. This induces two dis- 
advantages in the cross-seat; one, that the crowded 
capacity of the car is lees, and the other, that when 
the car is orowded the time consumed in loading 
aud unloading is increased. The latter difficulty 
will be the more serious the shorter tne haul and 
greater the number of stops. 

In the early days of the double-truck car, it was 
customary to mount the body high enough so that 
the wheels would swing under it. This gave the 
oar a very unsightly appearance and made it difficult 
of acoess. ‘Three steps were necessary to reach the 
platform, and as these steps were steep, this form of 
car was particularly obi otionable to ladies. By the 
use of the maximum traction truck with 33-in. 
wheels, however, it is possible to lower the floor to 
within 37 in. of the rail. By dropping the plat- 
form 8 in. below the floor of the car, it is possible 
to reach tbe platform by the use of a single step 14 
in. above the rail. This renders the car as easy of 
&ocess as the single-track oar. Inthe opinion of the 
writer, the fact that the car floor may be made so 
low in double-truck oars is the chief advantage of 
the maximum traction track. 

It has been attempted to facilitate the loading and 
unloading of large cars by providing exits aud en- 
trances other than the rear door, This practice, 
however, brings about what is perhaps a more 
serious disadvantage, as it gives the conductor more 
than one door to watch, rendera it difficult for him 
to keep track of hia fares, and increases the liability 
of his starting the oar before a passenger is on or 


off. 
THE PREFERENCE OF PASSENGERS, 


The preference of passengers, to which allusion has 
already been made, is undoubtedly in favor of the 
double-truck car. In oities where the entire street 
railroad system is controlled by one company, this 
point may not be considered of value, because pas- 


sengers are obliged to ride in whatever conveyance 
the company chooses to furnish. However, the ex- 
perience of roads which have changed their rolling 
stook from small single-track cars to large, comfort- 
able double-truck cars, is that the travel bas shown 
an immediate increase. Part of this increase has 
been drawn from parallel roads, but part has been a 
created traftio. As the accommodations increase, 
more people ride, and the regular patrons ride 
oftener. The street car ride instead of being re- 
garded as a necessary evil, comes to be looked upon 
as a pleasant part of the shopping expedition, the 
visit, or the pionio. How great this created traffic 
will be depends upon the olass of patrons served by 
the road and upon the terminal) facilities of the line. 
The extremes of society, the very r:oh and the very 
poor, are not good riders, and it is prubable that a 
road serving either of these classes entirely would get 
very little return for additional accommodations. 
The greatest increase would come from those who are 
now the best patrons of the street railroads, the fairly 
well-to-do middle class. 

In this paper the writer has not attempted to 
prove that either the single track or the double 
truck car is the better type. He has merely at- 
tempted to discuss the subject to bring out the strong 
points and the weak points of each type in sucha 
way that the results may be applied to special and 
local conditions. Outside of the question of economy 
of operation, there are few roads on which the use 


* of attractive, eagy-riding, double-track cars would 


not create travel, especially in the summer season. 
In a general way it may be stated that the single- 
track car is more suitable for short hauls, dense 
traffic, many stops and low speed. On the other 
hand, the double-truck car is more suitable for long 
hauls, high speed, few stops and pleasure travel. In 
the existence of either extreme condition, it would 
not be difficult to decide which oar to use. It is in 
dealing with intermediate conditions that the man- 
ager must use his judgment. 


DISCUSSION. 


Mr. McCormack (Brooklyn)—Mr. McCulloch states 
in the paper that with the use of double-truck cars 
it would be possible to lengthen out the head way. 
I wish to state that on our heavy lines we have had 
between three and four hundiel double-truck cars 
and in not a single instance have we been able to 
lengthen out the headway. The double-truck cars 
increase the patronage to such an extent that we 
have had to shorten the headway. One thing more, 
and that is when it comes down to standing loads 
and moving crowds; yesterday (Labor Day) I noticed 
on the cars seating 40 passengers going to Coney 
Island that the average was 65 onthe register. With 
a double-truck oar, and a seating capacity of 60, it 
is nothing unusual to see 128 and 130 on the register, 
80 you can see when you want to move large crowds 
what the differenoe i8 with the double-truck oar 
compared with a single-truck oar. There are 178 
double-track cars ruuning in the service on one line 
aud you can imagine what the travel is on that line. 

Mr. Dimmock (Council Bluff3)—W hat is the head- 
way? 

Mr. McCormack—The bead wey on the Court street 
line, running from New Vork direot to Coney Island, 
is less than a minute. On the Third avenue line it 
is three minutes nearly all day, and part of the time 
two minutes. The headway from 65th street to 
Coney Island, where all the Coney Island oars con- 
verge, is about twenty seconds. 

Mr. Sloan (Chicago)—The double-truck cars are 
certainly coming into practice and favor, and it seems 
to me the main question is the question of traction. 
I have bad no experience with double-truok oars, and 
I would like to know whether anyone who has had 
experience with them knows anything about the 
motors, using four motors instead of two, to get the 
maximum traction. It is a subject we should know 


more about, because in the use of the double-truck 
cars we are ie placing the two motors with four. 


Mr. Beggs (Milwaukee)—I think Mr. McCulloch 
has so thoroughly presented the case that there is 
very little to be said upon it, particularly in behalf 
of the “plaintiff.” I do not think that the writer of 
the paper evinoed any partiality as between a single 
and double truck car; but it is very evident in what 
direction the sympathies of the writer of the paper 
lie. In the oity of Milwaukee we have for three 
years been experimenting practically with the ad- 
vantages and disadvantages of single and double 
truck oars. In 1896 there was put upon the system 
twenty double-truck cars with Maxim trucks. 
These cars were equipped with 18 double seats, seat- 
ing 36 persons. A year ago, the early part of 1897, 
in view of our experience of a year in the use of the 
cara, we enlarged somewhat upon them, improved 
the trucks to some extent, we thought, by abandon- 
ing the Maxim truck and so building the frame of 
the oar as to in that way obviate what had been with 
us a very serious difficulty, namely, the forward 
wheels leaving the rail. We use 30-inch wheels to 
acoomplish it. We increase the length of the car and 
seat 40 passengers by placing iu double seats. Dar- 
ing the present year we have been benefited by our 
experience still further, and increased the leogth of 
the car, that is, the body, and enlarged the seating 
capacity without at all increasing the overall length, 
which is 41 feet over bumpers, and maintain virtu- 
ally the eame size of platform so far as the accommo- 
dation to passengers is concerned, in crowds, by in- 
creasing the length of the body one foot, slightly 
moving the seats together and reducing the amount 
of the bumper in front of the dash; so that with our 
present car, so far as our service is concerned, there 
is little left to be improved upon. We seat 44 pas 
sengers, having 22 double seats. 

Of course the question as to the use of the double- 
truck car is determined by local conditions, Our 
double-truck cars, for the climate of Milwaukee, are 
to agreat extent a necessity. Because of the large 
open spaces and our short summer season, it is 
almost impracticable to maintain the duplicate 
equipment necessary for summer and winter services. 
I donot know anyone now in the service of the com- 
pany who has not been converted to the use of the 
double-truck car, and we have arrived ata standard. 
There are many reasons existing for the adoption of 
a standard car with us—the short summer season, the 
likelihood of chilling winds coming up and cold 
rains at any time in the warmest days of summer. 
We now have a car that suits us twelve months in 
the year. We bave not had any difficulty with the 
matter of traction. We use a 33-inoh wheel in the 
equipment we are having built and stil] maintain 
only a distance of 32 inches from the rail to the 
bottom of the sill; and that was one of the diffioul- 
ties we had to overcome. We did that by giving 
considerable attention to the matter of the con- 
struction and framing of the car to permit the 33- 
inch wheel to readily pass around our shortest 
curves. We are so thoroughly convinced as to the 
advantages of the double-truck oar that we are 
gradually permitting all our single-track oars to be 
worn out and scrapped as their life is brought to an 
end. 

We have found that the use of the double-trnok 
cars has greatly increased the traffic; in other words, 
the people would wait for double-truck oars on cer- 
tain lines. We are compelled to place some of the 
single equipment on at times, but the people still 
wait on the streets where the two types of oars are 
run on the same lines for the double-truok car, for 
the reason that the riding is much more comfortable, 
The double-truck cars on our lines ride almost as 
smooth as à Pullman sleeper. That, of course, de- 
pends largely on the character of the track; but on 
a large portion of our lines, particularly on those 
lines where we are putting on the beavy equipment, 
we are having the connection between the rails cast- 
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welded at the joints, and we are doing away with 
the rooking and pitching motion of the car, and are 
enabled by the use of the double-truck to make much 
higher speed, and that is the tendency of roads all 
over the country. We bave to make higher speeds. 
We brought our average up within two years oer- 
tainly a mile an bour. Our average speed now is 
somewhat in excess of nine miles per hour. We 
woald not be able to do that with a single-track car, 
because of the oscillating motion and the liability of 
the pitching to displace the trolley wheel, whereas 


with the double-truck cars we seldom have such an 


experience. 

As to the matter of wear and tear, we believe the 
weight of evidence is in favor of the double-truok 
oar. While we have double the number of trucks 
and double the number of wheels to maintain, the 
blow on the wheel at crossings and special work is 
so much easier that it does not wear the tracks 
nearly so much, and we find that our repairs of 
springs is possibly 75 per cent. less on the double- 
truck cars than on the single-track cara. We bave 
been able on our lines—and I, of course, recoguize 
the difference of conditions between Greater New 
York and our less populous cities—been able to in- 
crease our headway on most of the lines on which 
we bave placed double-truck oars. In other words, 
we try to regulate the headway of the double-truck 
cars to meet the general conditions during the larger 
portion of the day, and during the rush hours of the 
morning and evening, particularly in the evening, 
we either shorten the head way one-balf or throw in 
intermediate cars, but still maintaining the regular 
headway of the regular equipment of the line; £o 
that, so far as the city of Milwaukee ia concerned, 
we are very strongly impressed with the very great 
advantages of the double-truck car, many of which 


bave been referred to indirectly in Mr. MeCulloch's 


able presentation of the case; and we experience 
other advantages, which are governed by local con- 
ditions, and would not apply, possibly, in all oities 
even of the same population. 

A question was asked as to the four motor equip- 
went. I might say that during the present year we 
have had ten interurban cars constructed, running 
between Milwaukee and Waukesha Beach and the 
city of Waukesha, a distance of 26 miles, or slightly 
in excess. These cars were carefully constructed 
after complete investigation and the possession of all 
information we could get from electrical engineers; 
and based on this and our own experience and judg- 
ment, we have equipped them with four 1,000 motors, 
geared to make 26 miles per hour, weighted with 
40,000 pounds, Our double-truck cars are possibly 
the heaviest in use anywhere in the United States. 
They weigh about 35,000 pounds, With these four 
motor equipments we have no trouble from lack of 
traction whatever, and we are beginning to believe 
that in the very near future it will be advantageous 
for us to equip all the double cars with four motors. 
We have some grades we are climbing with our 
double truck cars, 33-inch wheels, ranning up as 
high as 6 and 7 per cent. They do it with a little 
difficulty at certain times—certain conditions of rail 
and weather—but with our four motor equipments 
we usually bave no difficulty whatever in olimbing 
the grades, and in getting, we believe, very superior 
Bervice. 

I think, Mr. Chairman, that the case of the plain- 
tiff, which Mr. McCullooh has been pleased to term 
the double-truck car, was so ably presented in his 
paper that it does not need any other advocate for 
it, but I should rather have denominated the double- 
truck car the defendant, because there have been so 
many attacks made upon it. I can only say, so far 
as we in the city of Milwaukee are concerned, that 
the double-truck car has come to stay. The character 
of the population you are serving has much to do 
with the discrimination that is shown in the 
selection of a car to ride in. Some sections of the 
city do not pay much attention to it, and there 


are other sections that discriminate, and just as 
you please the pleasure and comfort of the riders 
we find the traflio increases on those liues. We 
have what we might call a mechanio district in 
our city which uses our Third street line, which 
was equipped during the present year, and there is a 
marked increase on that line. I might say, as in- 
dicating the economy of the double track, that on 
certain lines equipped two yeara ago with double- 
truck cara we had previously maintained a head way 
of four and a-half minutes, and by the use of the 
double-truck oar, and the greater epeed obtained, 
together with the greater number of passengers 
accommodated on this line, running through the 


better portions of the city, we have been able to 


gradually lengthen out the headway to six 
minutes without avy complaint from our 
patrons, You can readily understand what that 


means in reduced equipment, Quite recently, within 
the last three months, by a further increase in the 
speed, on a long line—our policy is to run long lines 
from one extreme of the oity to the other, for the 
comfort of the passengers and to avoid transferre — we 
have recently out off another car and still maintain 
the headway at six minutes by increasing the speed 
and making the trip in 90 minutes instead of 96 
minutes. I might eay that in the same way on the 
Third street line, the line last equipped, we hope 
by the inoreased speed that we will be able to main- 
tain by the use of these double-track oars over the 
oscillating single-track cars, we will be able to take 
off two of the 16 cars on the line and reduce the 
number to 14. This is one of the very great 
economies which we are realizing throughout the 
system by the use of these double-truck oars. We 
are able to run at very higb speeds on our line from 
Milwaukee to Waukesha with the double-truck 
oars, whereas with a single-track car it would be 
hazardous to run the car at such speeds, aud they 
could not be kept on the track, The experience of 
the city of Milwaukee is strongly in favor of the 
double-truck car. The latest improved truck per- 
mits us to use the 33-inch wheel with the same 
facility as the 30-inch wheel, no greater height from 
the rail; and I think as soon as our necessities are 


known the manufacturers of tracks and oara will 
accommodate themselves to the new conditions and 
many obstacles will be overcome. 

Mr. Bean (St. Joseph) — I move that the report be 
received and spread upon the minutes and a vote of 
thanks extended to Mr. McCulloch for his able paper. 

Carried. 


THE NEWS. 


What is Going On in the Electrical Worid. 


LIGHTING PLANTS. 


Albion, N. Y.—The property of the Albion Electric 
Company has been formally trinsferred to the new 
electric light company, whose capital stock is $50,000, 
J. H. Rollins, superintendent of the old company, will 
serve the new one in the same position. The old plant 
is to be used until the 490 horse-power plant at Water- 
port is installed. 


Erie, Pa.— Application has been made for a charter 
by the Erie County Electric Company which proposes 
to produce electricity for heat, light and power. The 
incorporators of the company are William C. Readio, 
William E. Brown, William S. Carroll, William G. Reed 
and Fred Einfeldt. 


Geneva, Switzerland.—The great electric works in 
this city which supplied light and motive power to the 
whole canton were destroyed by fire on the night ofthe 
Tth inst. 


Henrietta, Tex.—E. B. Carver is reported to be in- 
terested in a company which is to be organized, with a 
capital stock of $6,000, for the erection of an electric 
light plant. 


Kokomo, Ind.—Charles Willitts of this city has been 
appointed receiver of the Citizens’ Light & Power Com- 
pany. The company is capitalized at $75,000. It had a 
contract for street lighting at $70 per lamp. 


Little Falls, Minn.—The city council has ordered a 
special election for October 4 to enable the people to 
vote on the question of issuing $60,000 of bonds to pur- 
chase the present waterworks and electric light plants, 
or construct a new plant if the corporation owning the 
plants refuse to sell, 


Montpelier, Vt.—The stock holders of the Consolidated 
Lighting Company have voted to ratify the action of 
the directors regarding the acquirement and purchase 
of the Bolton water power. A resolution was also 
passed, retiring and cancelling all the preferred stock 
in the treasury, some 1,259 shares, and to increase the 
capital stock of the company to $91.319 by issuing 2,754 
shares of common stock at $10 each. 


Thibodaux, La.—An ordinance will be submitted to 
the voters of this town at the November election pro- 
viding for the establishment of an electric light plant. 


Wayne, Neb.—'The cite council has awarded the con- 
tract for putting in a complete electric light plant to 
the John R. Burke Electric Supply Company of Omaha. 
The plant is to be completed aud in perfect running 
order in ninety days. 


Westerville, O.— The city council has passed an ordi- 
nance granting a ten-year franchise to the firm of Ben- 
nett & Arick, who constitute the Westerville Electric 
Light Company. A contract for electrically lighting 
the city for tive years will be given the company. 


West Superior, Wis.—'The council has decided to 
award the city lighting contract to the Superior Water, 
Light & Power Company, the company having agreed 
to furnish lights at the same price that Mr. Burgess did 
in his proposition, which the council had already 
accepted. The basis for the contract is $50 per light 
of 2,000 candle power. 


Winona, Miss.—' The Blackston Mercantile Company 
may be addressed concerning the establishment of an 
electric light plant. 


Wichita, Kan.—There is not now an electric light 
burning in the streets of Wichita at night. The light 
companv notified the city officials that on September 1 
the rate would be increased from $6 per arc light per 
month to $7. The council ordered all lights off the 
streets and steps are being taken to geta new plant. 
[After the ahove was in type we learned that the 
E: bad agreed to furnish lights at the old price.— 
ED. 


STREET RAILWAYS. 


Albany, N. Y.—A certificate of consolidation of the 
Buffalo, Tonawanda & Niagara Railroad Company and 
the Tonawanda Electric Railroad Company has been 
filed with the Secretary of State. The consolidated 
roads will be known as the Buffalo, Tonawanda & 
Niagara Falls Electric Railroad Company. The capital 
stock of the new corporation is $1,500,000, and its direc- 
tors are Henry B. Smith and H. M. Gillett of Bay City, 
Mich.; T. E. Ellsworth of Lock port: George Sandrock, 
James A. Roberts and C. M. Howard of Buffalo ; James 
Low of Niagara Falls, and J. A. Read and B. S. Rand of 
North Tonawanda, N. Y. 


Bennington, Vt.—The Bennington & Woodford Elec- 
tric Railroad was closed to passenger tratlic for the sea- 
son on the 6th. The road, which runs up among the 
mountains nine miles northeast of Bennington, is used 
only for summer busipess. The road has had a success- 
ful season. 


Chippewa Falls, Wis.—Eau Claire and Chippewa 
Falls are now connected by an electric street railway. 
The line was opened on the 2d inst. It is owned by the 
Chippewa Falls Railroad Company. 


Cohoes, N. Y.—The worst disaster in the history of 
trolley roads occurred in this city on the night of the 
5th inst. An express train of the Delaware & Hudson 
Railroad Company dashed at almost full speed into a 
car of the Troy City Railway Company which was full of 
passengers, totally demolishing the car, killing eighteen 
persons outright and fatally wounding ten others, sev- 
eral of whom have since died. Among the seriously 
injured was the motorman of the trolley car. 


Detroit, Mich.—The Detroit, Lake Shore & Mt. 
Clemens Electric Railway Company celebrated the 
opening of their road on the 1st inst. by an excursion 
over the line and a ''*sumptuous supper” at McSween- 
ey's. The cars of the company are described as things 
of beauty, the woodwork being of a rich selection of 
Cuban birch, and the reversible seats handsomely up- 
holstered in old gold plush. Several innovations in 
suburban cars are introduced, such as smoking apart- 
ments and drawing rooms for private parties, which 
latter are equipped with individual leather upholstered 
chairs. All the latest improved appliances in connec- 
tion with the motive power are introduced. The 
carbon-electric headlight is the most powerful known, 
throwing & searching ray for several blocks. W. J. 
Hart is general superiutendent of the road. 


La Crosse, Wis.—A new company, to be named the 
La Crosse & Black River Valley Electric Railway Com- 
pany, is to be organized and have its headquarters in 
this city. The proposed route for the road will take it 
through the villages of Grand Crossing, Onalaska, Hol- 
men, Stevenstown, Burr Oak, East Melrose, Putnam's, 
Pine Hill and Black River Falls. The line would he 
over 46 miles in length. 


Mobile, Ala.—The two street railroad companies of 
Mobile employ 300 white men whose average pay is 
$1.60 perday. Both companies havecomplete shops for 
the repair and manufacture of cars. During the past 
year the Mobile Street Railroad Company has con- 
structed a number of very handsome trolley cars. 
The annual pay roll of this company amounts to 
$50,000. 


New Brunswick, N. J.—A report has reached here 
that the Brunswick Traction Company has assumed 
full control of the trolley line from Bound Brook to 
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Raritan, the transfer by the New York & Philadelphia 
Traction Company baving been completed. The Bruns- 
wick Traction Company will operate the line. 


Needham, Mass.—A corporation, to be known as the 
Needham & Boston Street Railway Company, is being 
formed here for the purpose of constructing and 
operating a street railway between Needham and West 
Roxbury. 


New York.—The Broadway cable lines are to bo 
changed at once tothe underground trolley system. 
Work has already begun on the conduits on lower 
Broadway.—It is stated that the Union Railway Corm- 
pany has contracted to purchase the Yonkers Electric 
Railway. and beginuing this week passengers will be 
carried from any part of Mt. Vernon to any part of 
Yonkers for a single fare of five cents. As soon as per- 
mission is granted to lay tracks across the Harlem Rail- 
road and the linein New Rochelle is completed, through 
cars will be run from Youkers to New Rochelle fura 
single fare of five cents. 


Oakland, Cal.—The city council has granted the Oak- 
land Railroad Company permission to use electricity 
upon its San Pablo avenue line. 


Rockford, Ill.—' The City Railway Company and the 
Rockford Traction Company, which were to be consoli- 
dated in case a 25-year extension of franchise could be 
secured, have refused to accept the franchise otlered 
them by the council, claiming that burdens were im- 
posed which, if accepted, would make it impossible for 
the consolidated company to do business aud live. 


Wheeling, W. Va.—The Wheeling Railway and the 
Bellaire, Bridgeport & Martin's Ferry Railway com- 
panies have been consolidated and both systems will be 
under entire control of the Wheeling Railway Company 
which has also an option on the Moundsville & Wheel- 
ing road. 


MANUFACTURING. ETC. 


Boston.—The *' News Bureau“ of the 9th inst. says: 
We understand that the Walker Company is running 
its works to the fullest capacity and that in view of the 
fact that its capital of $2,500,090 is not sutlicient to care 
for the large business it is doing, its capital stock will 
soon be increased to an amount not yet decided upon. 
Such new stock will be taken bv the directors of the 
company, which include R. P. Flower, A. N. Brady, J. 
W. Hinckley, Perry Belmont and others equally well 
known. The company is at present a close corporation, 
and it is the intention to keep it so for some time to 
come." 


Brooklyn, N. V.— The Willard third.rail system of 
electric traction is to be installed upon a two-mile sec- 
tion of the Long Island Railroad during the latter part 
of the present month, to give a practical demonstration 
of the etlectiveness and safety of this system. 


Cleveland, O.—The Walker Manufacturing Company 
has, it is stated, signed & $300,000 contract with the 
Brooklyn Heights Railroad Company of Brooklyn, N. 
Y. The Walker Company will make for it 600 motors 
and electrical equipments. The company is expected 
to deliver them within six months. 


TRANSMISSION PLANTS. 


Niagara Falls.—The fifth 5,000 horse power dynamo 
in the Buffalo avenue power house of the Niagara Falls 
Power Company was tested a few days ago and found 
to be in perfect condition. The great machine moved 
without a hitch of any kind. 


PROPOSALS. 


New York.—Proposals are invited for engines, gen- 
erators, the electric wiring and fixtures, etc.. forthe 
new hospital buildings of the Manhattan State Hospital 
at Central Islip, the proposals to be delivered in person 
or sent by mail up to 4:30 P. M. September 22 to Hon. 
Henry E. Howland, president of the board of managers, 
No. 1 Madison avenue, New York City. At that num- 
ber drawings and specifications may be consulted and 
blank forms of proposals obtained. 


PERSONAL AND MISCELLANEA. 


The New Orleans papers at hand report the resigna- 
tion of Superintendent James B. Craven of the Edison 
Electric Light Company of that city. 


Philip Gabler, electrician of the Bleecker Street 
Railroad, Utica, N. Y., succeeds Frank L. Everts as 
superintendent of the road, the latter having resigned. 


Galen C. Moses of Bath, Me., has assigned forthe 
benefit of his creditors to Symonds, Snow & Cook of 
Portland, the assignment covering property valued at 
$400,000. Mr. Moses has been interested in electric 
railroad building and has been regarded as one of the 
wealthiest men in Maine. 


A feature of the exhibits at the Street Railway Con- 
vention at Boston that attracted much attention wasa 
gigantic globe and map of the world, 24 feet in diame- 
ter, placed in the ceuter of the lower hall, and towering 
up through the light shaft into the upper hall. 'This 
geographical enterprise was not so much for displaying 
new political possessions as for impressing the observer 
with the extensive field of a large electrical firm which 
builds street railroads in various places that were indi- 
cated on the map in the evening by small electric lights. 
The demonstrator pointed out with special pride an 
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isolated spot in the south of Africa. A miniature elec- 
tric railroad formed the equator of this globe. 


Thomas Farrell. assistant engineer at the works of 
the Lockport Gas & Electric Light Company, Lockport, 
N. Y., was killed by an electrie shock on the night of 
the 31st ult. He was noticed leaning heavily against 
a dynamo by one of the workmen, who went up to see 
what was the matter and took hold of bimto pull him 
back. As he did so Farrell fell to the floor in a heap; 
life was extinct. It is supposed that be accidentally 
touched both poles of the machine, making & circuit 
which passed nearly 2,000 volts of electricity through 
his body, causing instantaneous death. 


INCORPORATIONS. 


The Universal Electric Company, Portland, Me.—Capital 
stock, £150,C00. 


The Peninsula Electric Light & Power Company of 
HM on; Mich., has increased its capital from $150,C00 to 
200,000. 


The Mill Creek Valley Street Railroad Company of Oln- 
cinnati, O., has increased its capital from 8500, 000 to $1,750,- 
000. G 


The Westerville Electric Oompany, Westerville, O. 
Capital stock, $9,000. Incorporators: C. L. Bennett, R. 
B. Adams, H. E. Ohinn, E. S. Aldrich, O. W. Aldrich. 


The Buffalo Manufacturing Company, Buffalo, Wyo.—to 
manufacture flour and put up electric light works in Buf- 
falo, Wyo. Incorporators: C.J. Hoger-on, W. J. Thorn 
and E. D. Metcalf. 


The Mitchel! Electric Company, 
manufacture and deal in electrical appliances. Capital 
stock, $150,000, of which $2 is paid in. President, Thomas 
H. McDonnell of Quincy; treasurer, William E. Pearson 
of Boston, Mass. 


Portland, Me.—to 


The Minneapolis & Champlin Suburban Railway Com- 
pany, Minneapolis, Minn. Capital stock, $150,000. Incor- 
porators: Emery W. Hill, Lorenzo L C. Brooke, Colli u- 
wood Evans, Henry M. Norton. Fremont S. Woodbury, 
Cliffor i S. Staples and Anthony Chryst. 


Articles of incorporation of the American Indies Com- 
pany, with $18 020 000 capital, were filled with the Secretary 
of State of New Jersey at Trenton, N. J., on the 6th 
Inst. The incorporators are Thomas Dolan, P. A. B. Wide- 
ner and W. L. Elkins of Philadelphia; Thomas F. Ryan, 
Frederick P. Olcott, A. N. Brady, R. A C. Smith, Henry 
D. Macdona, J. N. Ceballos, Guillermo de Zaldo, H. P. 
Boot! and H. G. Runkle of New rork. Thecompany has a 
keneral charter authorizing it to build and operate electric 
plants, telegraph. telephone, stcamship and railway lines, 
to conduct real estate and mining operations and to carry 
on business in a number of other branches. i 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED SEPTEMBER 6, 1898. 
ELECTRIC RAILWAYS AND RAILWAY APPLIANCES. 


610,241. Collector for Electric Railroads. Fred 8. Pear- 
non, Boston, Mass. Filed March 31, 1897. 


610,115. Electric Railroad. John C. Henry, Denver, Col. 
Filed June 30. 1898. 
610.238. Car- Fender. Harry Lehrer, New York City. 


Filed May 20, 1898. 
ELECTRICAL MACHINERY AND APPARATUS. 


619,350. Means for Supplying Electric Ourrents to Agri- 
cultural Machines. Hugo Foerster, Gorsdorf, Ger- 
many. Filed Jan. 8, 1896. 

610,402. Electric Switch. Rudolf L. L. Hundhausen, Wil- 
mersdorf, Germany, assignor to the Siemens & Halske 
Kle: tric Company of America, Chicago, Ill. Filed Dec. 
31. 1897. 

610,106. Resistance and Contact Apparatus for Electric 
Currents Henry Lyon, Glasgow, Scotland, assignor 
of one-half to the D. Stewart & Co., Limited, same 
place. Filed July 6, 1593. 

610,413. Direct.Current Regulator. Frederick E. Ramsay, 
^ alsenburg, Col. Filed Jan. 23, 1898. 

610,509. Means for Controlling Voltage and Volume of 
Electrical Currents. Harry Williams, Cleveland, O., 


assignor to the Morrison Battery Company, same 
place. Filed Dec. 8, 1897. 
ELECTRIC ELEVATORS. 
610,197. Controlling Devicefor Electric Flevators. Nor- 


ton P. Otis aud Rudolph Smith, Yonkers, N. Y.. ase 
als nors to the Otis Brothers & Company, New York 
City. Filed April 4, 1892. 


TELEPHONE AND TELEGRAPH APPARATUS, 


610,274. Telautograph. Leon O. McPherson, Highland 
Park, III., assignor to the Gray European Telautograph 
Company, Chicago, Ili. Filed March 13, 1897. 

610,278. Telegram- Transmitter. Edward Porter, Sydney, 
New South Wales. Filed Sept. 4, 1897. 

610,339. Telegraph-Tape. Frank Atherton, Paterson, N. J. 
Filed Nov. 12, 1897. 

William A. Drysdale, Philadelphia, 
Pa. Filed Sept. 17, 1897. 

610,393. Telephone. Sydney 8. Fisher, San Francisco, Oal. 
Filed Jan. 14, 1897. 


MISCELLANEOUS. 


610,190. Secondary Battery, George J. Miller, Kenton, 
O. Filed April 18, 1897. 


610,211 Dental Engine. John D. Wilkens, Chicago, III., 
as-ignor to John N. Orouse, same place. Filed Oct. 11, 
1805. 


610,229, Electric Clock Train. Charles M. Crook, Elgin, 
III., assignor t» Charles S. Burton, trustee, Oak Park, 
I. Filed April 29, 1597. 

610,165. Explosive-Eogine. Alexander Winton, 
land, O. Filed Sept. 18. 1897. 

610,511. Miner’s Safety-Lamp. William Best, Morley, 
England, assignor to the Ackroyd & Best, Limited, 
same place, Filed Dec, 23, 1897. 


Cleve- 


TELEPHONE AND TELEGRAPH. 


Old Time Telegraphers’ Meeting. 


The greatest gathering of telegraphers since the civil war 
is now holding sessions at Omaha, Neb., as the meeting 
was set for three days beginning on the 13th and ending on 
the 15th inst. It is the annual meeting of the Old Time 
Telegraphers' Association and the United States Military 
Telegraph Corps, and the attendance is not confined to 
membership in the organizations named, but is augmented 
by hundreds of outside telegrapbers. An Omaha dispatch 
states that a leading feature to be witnessed is the ascen- 
sion of the great war balloons with telegraph and tele- 
phone attachments that were used at Santiago. At the 
Trans-Mississippi Exposition an Indian war dance has 
been specially arranged for the telegraphers, as à re- 
minder of exciting experiences to operators who saw 
frontier service. Besides the Exposition attractions 
proper, the telegraphers will be treated toa grand concert 
by the Mexican National Band, an exploration of the Mid. 
way under the leadershipof the president of the Old Time 
Telegraphers’ Association, a reception at George W. Lein- 
inger's art gallery, one of the finest collections in Amer- 
ica, visita to the packing houses, and a farewell banquet 
overlooking the grand court of the Exposition. 


At the Merchants & Manufacturers’ Board of Trade regu- 
lar monthly meeting in New York on the evening of the 
7th inst., R. M. Walters, chairman of the Committee on 
Telephone Legislation, urged that an aggressive campaign 
be made this fall in the interest of lower telephone rates 
in New York City, and the committee was asked to make 
a full report at the next meeting. Five members of the 
board were made a committee to preparean address to be 
sent to the Republican and Democratic State Conventions 
requesting that a measure for lower telephone charges be 
incorporated in their platforms. The committee consists 
of R. M. Walters, Charles Heckman, E. R. Lyon, Francis 
O'Neill and E. J. Gavegen. 


The E. H. Martin Telephone Company has completed a 
new copper circuit wire connecting Webster City with 
Marshalltown, Ia., and expecta to reach Gowrie in a day or 
two. This company’s exchange in Webster City was estab- 
lished only a few years ago by a young man of limited 
means, now it has 500 miles of wire aud forty local stations 
outside of Webster City and 200'phones in use in that 
city. 


The Dakota Central Telephone Company has had a rep- 
resentative at Pierre, 8.D., making arrangements to extend 
its line west from Wolsey. The system with its connec- 
tions extends to all citics in the eastern portion of the 
State, and its connec ion with the line from Pierre to Rapid 
City will insurea telephone system for the whole State. 


Chas. Boyce, for several years superintendent of equip» 
ment of the Michigan Bell Telephone Company, has ac 
cepted the management of the Citizens’ Telephone Com- 
pany of Grand Rapids. He is considered one of the most 
expert telephone men in the country and has invented 
several improvements and attachments. 


The San Diego, Cal., Sun states that within three weeks 
the Sunset Telephone Company will have its line com- 
pleted iuto Portland, Ore., a distance of 1,500 miles from 
San Diego, and this will make it the longest telephone Jine 
in the world. 


The Mississippi Valley Telephone Company is pushing 
the laying of conduits in St, Paul, and the pole Jine to 
Minneapolis 1s being rapidly constructed, 


The Lawrence Telephone Company has been organized 
at Iron City, Tenn., to construct a telephone system. 


J. T. Alexander is about to establish a telephone exchange 
in Providence, K y. 


New Companies Incorporated. 


The Citizens’ Telephone Company, Edinburg, Ind. Cap: 
ital stock, $1,560. 


The Home Telephone Company, Woodruff, 8. C. Presi- 
den, E. F. Pearson; secretary, L. H. Irby; treasurer, S. J, 
Workman. 


The Silver Creek Telephone Company, Yazoo City, Miss. 
Cipital stock, $1,000.  Incorporators: R. M. Beaman, 
Smith & McDonnell, T. W. Fisher and others. 


The Missouri & Illinois Telephone Company, Meyer, 
III. to conduct a telephone business, Capital stock, $2,500. 
Incorporators: O. C. Clay, W. B Henton, H. C. Chinn. 


The Huntingdon County Telephone Company, which 
proposes to operate and maintain a telephone system in 
the counties of Huntingdon, Bedford, Biair, Centre, 
Fulton, Mifflin, Juniata and Perry, Pa., and to connect 
with other lines, was chartered at Harrisburg on the 2d 
inst. The system to be used is a new one. The capital 
stock is $2,500, 
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ELECTRICAL SECURITIES. 


The subjoined quotations of Electrical Securities dealt in at the leading commercial centers are compilea from special reports received by ELECTRICITY from a variet9 of sources. 
The utmost care is exercised in their collection and preparation, and every effort is made to secure accurate and reliable information, Tbe management of this journal will esteem i$ 
a favor to have brought to their attention any inaccuracies readers may discover in these columns. 

Abbreviations t. crt. indb., certificate of indebtedness; coll., collateral; cons, consolidated; const., construction; conv., convertible; com., common, deb., debentures; exten., 


tension; gen., general; g., gold; guar., guaranteed;* inc, income; imp., improvement; 
G. quarterly: A. & O., Apl. and Oct.; F. &. A., Feb. and Aug.: M. & S., May and Sept.; J. & D., July and Dec.; J. & J., Jan. an 
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Capital Stock. 


Par Aathorz'd| 


Rate and Date ot 


d., 


STOCKS. 


| Bid. " 


paid; pfd., preferred; a 


Capital Stock. 


PASSENGER RAILWAYS. 


Rato and Date of 


mortgage; tr., trust; A., annually; S., semi-annually ; 
une. 


NAME. Issued. test Div, i! MANE. Par|Authorz'd( Issued. Last Div. Bid. |Asked 
1b Sept 12: Hartford Conn. Sept 12: | 

Albany, N Y.- Sep | Hartford Street Ry. Oo. . . . . 100! $4,000,000] $200,000 8 & B., Jan.,'98. |140 | = 
Albany Ry. GO : „3 100 2,000,000 $1,750,000 1 % Q. Feb. 98. 15) 155 Hartford & West Hartford RR 2.4 v5 100 1,000,000 247.000 99999980044 € oe oo 
Troy Olty Railway Coo 100| 2,000,000} 2,000,000}! & Q., Dec. 10, 97.| 50 67 
Traction Oo. (Saratoga&).........-.--| 100 50,000 50, 5 > Vs Holyoke Mass.— Sept 12: m 550 , 
Allentown Pa-.-8Sept 12: Holyoke Street Ry. (o. s. 400, 400,000/8 % A., Jan.,'98. 180 190 
Allentown & Lehigh Val. Trac. Oo. 4,000,000| 1. 500,00 000J0J se 15 Hoboken, N. J.—Fept 12: res CENE 

* 1, 1 8 . so 

Bridgeport, Conn—Sept 12: North Hudson Oo. (N. J.) Ry. Co... , X, 1892 70 

Bridgeport Traction Co.............| 100| 2,000,000| 2, 000, 00 1 % Aug., . 89 T Indianapolis, Ind-— Sept 12: MR 

Baltimore, Md.—Sept 12: **Citizens' Passenger Ry... 91, 5,000, 00( eee 25 28 

Baltimore City Passenger Ry. OO. . 25| 6,000,000} 2, 500, 0005 % S., July 2, '97. | 71 72 Lancaster, Pa.— Sept 12: 

a Baltimore Consolidated Ry. CO... . 25 10,000,000] 9, 177, 0002 % S., Jan. 15, 98. 23" 4| 23% Pennsylvania Traction Oo ....] 100, 10,000,000) 9,900,000" .................. ee ec 

Oentral Ry. Co. of Baltimore City.. 50) 800,000 800,006 % A. Dec., 1897. | 80 | 82% || Lancaster & Col. Electric Ry... 87,800, . .... °° — 

Boston, Mass.—Sept 12: West End Street Railway...... esseere | ee „466 „„ . . . 0 . ee ve 

New England Street Ry.............| 25| 5,000,000| 1,081,925|1 % Q., Jan.15, '97. T" Louisville, K y.—8ept 12: 

North Shore Traction OO... . . com.] 100 4,000,000} 1, 000, 0000 l 13 Louisville Ryu. .. Om. 100| 4,000,000) 3,500,000 97 ., Oct., 97. 85 29 

North Shore Traction Co........pfd.| 100} 2,000,000) 2.000, 0006 % S., A. & O. 77 77 |Louisville Ry... . % pfd| 100 2,500,000) 2. 500, 000 25 % 8. Oct. 1. 97. 101 | 103 

b West End Street Ry. Co. com.] 50 10,000,000} 9, 085,000 4 % S., Oct., 7. S611 8834 ] 

b West End Street Ry. Co...8 % pfd. 50) 6.100.000! 6, 400, 000 4 % S., Oct. 1, 97. 105 ; 116 Minneapolis. Minn.-8ept 12: 

Boston Elevated R. R..................| 100| 10,000,000 68 69 Twin City Rapid Transit. . Com. 100 990 15.010.000! sees ee 

Brooklyn N. Y.—Sept 12: Twin City Rapid Transit....7% pid... 8,000,000) 1,714,200 194 &. Jan., 88. 10 | 102 

Brooklyn City & Newtown Ry......| 100| 2.000, 000 1. 928. 4002 & Feb. 1,1898. 210 | .. Montreal. Canada.—Sept 12 E 

Brooklyn Rap. Transit Oo., tr certf..| 100| 20,000,000| 20, 000, 00000 (Q LA n... -* 5934) 597; Montreal Street Ry. Co 50| 4,000,000| 4,000,0008 % 8., M. & N. 276" 279 
eBrooklyn BOO Railroad......|.... 200,000 200,000] use sam mone se „ Toronto Street Ry. Coo. 100 6, 000.000] 6,000,000 132 % 8., J. & J. 16317 10134 
*dBrooklyn City RR......... guari 100 12,000,000] 12,000,000 25 % Q., Jan., 98.214 , 216 ^ 
eBrooklyn, Queens Oo. & Sub. RR.|....| 2,000,000| 2.000, 00000 is x Memphis, Tenn.- Sept 12: 

Coney Island & Brooklyn ER. GG 100 1,000,000 1,000,000 1%% Oct. 1, '97. 215 220 Memphis Street Railway G .| 100 500,000 500.000 . . en* 18 n" 

Kings County Elevated.......... 1... 4,750,000| 4,750,000) œ P. 6 : 

Kings County Traction Co..........| 100| 4,500,000! 4. 500.0001 & July 28, 97 oe "a New Haven, Conn.-8ept 12: 

Nassau Electric Railroad .............|...... 6,000,000 6,000,000| ...... eee e 40 i'Fair Haven & Westville RR. . . . . 28 1,500,000 900,000 4 * 8., t. 97. 62 ee 
fAtlantic Avefiue Rallroad........ 50| 2,000,000] 2,000,000| ð́¹r os as New Haven Street Railway CO. .. . . 100 1,250,000] 1,000,000 244 & A., July 98. 60 80 
gBrooklyn, B. & W. E. Railroad..|....| 1,000,000} 1, 000, 00 ũ ⸗9ͥ . i: di New Haven & Centerville..........| 100| 700.000 800,000) .................. e: s 

Buffalo, N. Y.-8ept 12: A " Winchester Avenue RR.............| 25, 1,000,000| 600,000) ............ 40 42 

Buffalo & Niagara Falls Elec. 7. 100 1.250, 000 1,250,000 G — 2222 ; New OPleans La.—Sept 12: 

Buffalo Railway Oo. 6 „% „%% 6 „„ „%% %% „„ „46 100 6,000,000 5,870,500 1 x . Dec., 97. 7934 8014 Canal & Claiborne RR. Oo.. 3 40 240.000 240,000 4 *« 8., Jan., '98 150 1*0 

Columbus O.—Sept 12: New Orleans & Carrollton RR......| 100 1,200,000 1.200.000 1 54 & Q., Jan., 98. 120 | 124 

5 . New Orleans Traction Co......com.! 100 5,000,000; 5,000,000, .................. 1 2 

Oolumbus Street Rallroad..... ecc cc 100 8,000,000 8,000,000 1 x Q., Feb., 98. 50 51 New Orleans Traction Co.......pfd. 100 2,500,000 2,500,000. es nee Cot ete 5 8 

Oolumbus Centra; Street Railroad.. 100 1,500,000 1,500,000 (EEEE %%% ũ« „„ oe ee aCrescent City RR. av aae ee ee guar. 100: 2,000,000 2 ^j 85 Jan., 98. 81 28% 

= . „New Or. City & Lake RR....guar.| 100, 2,000,000) 2,000,000 4 % S., Jan., 98. Š: 

Charleston, S. C.—Sept 12: % 0 aa. . 50 500.000 "185.000 134 %., June, di. |23 | 26 

Oharleston City Ry. Co......+.+.++--| 50 100,000} 100, 000 8 % S., Jan., 97. St. Charles Street Rallway..........| 50) 1,000,000) 1,000,000 134 &. Jan., 98. 527 56 

Enterprise City RR. Oo. 25 1,000,000 250,000 6595 2 6 60 oc ee | 

1 Ill.—Sept 12: New YorkK-—Seprt 12: 

Chicago, pt 12: Central Crosstown RR...............| 100! 6000. 000 600,000 2% % Q , July,'97. 255. | .. 

Chicago City Ry. Oo.... 1 „100 12,000,000] 12,000,0008 * Q., Dec. 81, 97.280 286 cChristopher & 10th Sts. RR..guar,; 100 | 650,000; 650,000 2 $ Q., Jan., . 150 | 160 

Ohicago & South Side R. T. RR..... 100: 10,823,800; 10, 323, 800hlõ leere s. es Dry Dock, E. Brdw'y & Battery RR. 100 1,200,000! 1,200,000 1% % Q.,Feb.,98 [170 | 195 

Lako Street Elevated RR. ose 100 10,000,000; 10,000. 00 o G —— eee 12% 18  |iMetropolttan Street Ry. Co 100 30,000,000, 80,000,000 1 ½ % Q., Jan., 98. 156157 

Metropolitan West Side Elev. Ry. . 100 15, 000, 000 15, C00. 00004 ee 8 eBleecker St. & Fulton Fy.Ry.guar| 100, 900,000 900,000 % A., July,'97. | 32 84 

Met. West Side El. const. stk........ 100 15,000,000 2,500,000 TP" oe oe {Broadway & Seventh Ave. ..Kuar. 100. 2,100,000 2,100,000 2L, P? Q., Oct., 97. 216% 225 

North Chicago Street RR. .....-+++++! 100, 10,000,000] 6,600,000 8 * Q., Jan., 98. 3 | 228 Cen.Park,N.&E. Rivers RR. guar| 100; 1,800,000; 1,200,000 224 % Q., Jan, 88. |180° | 190 

ANorth Chicago City RR. ..... . 100) 500,000] | 249,900; ........ e. ee zm A Eighth Avenue RR...............| 100; 1,000,000; 1,000.000  ..... sesse. 848 38:5 

South Chicago City Railway........ 100} 2,000,000} 1,603, 2000 T os ee i42d St. & Grand St. Ferry RR.guar| 100 750,000. 748,000 4% * Q., Feb., 98. 250 | sea 

iWest Chicago St. RR. Oo........... 100 20,000,000} 18,189,000 1*4 * Q., Feb, 98. 94 95 jNinth Avenue K.... . ..guar.| 100, 800.000 800,000 ...... seses 170 | 130 
iChicago West Div. Ry.......guar.|..., 1,250, 621,900 35 X oe es kSixth Avenue RR............guar 100 2,000,000; 2,000,000 . ............ 2 225 
Chicago Passenger Ry......guar.| 100 2,000,000| 2,000,000,5 & 8. — | 85 ITwenty-third St. R. R. Co..guar.| 100 600.000 600,000 4% & Q. Feb., 98. 330 | .. 

1. Ohio.—Sept 12: : Second Avenue RRR... ..| 100, 2,500,000} 1,862,000 2 % Q., Jan., '98, 178 | IRI 

Cincinnati, o. ids: Third Avenue RR................... 100 12,000,000, 10,000,000 2 % Q., Feb.,'98. 10 | 175 

Oincinnati Inc. Plane By.. om. 50 1,000,000 575.000 EREE VUES ee 20 mA2d St.,Manhatv’le & St. Nich. Av 100 2.500.000 2,500,000!  ......... m 60 64 

Cincinnati Inc. Plane Ry...... A s 50 150,000 150,000 2% ., Feb., Nn. — 75 *Union (Huckleberry) |: eae 100 2,000,000 2,000,000 eee ee 176 200 

Cincinnati, Newport & Oov. St. Ry. 100 4.000.000! 8,500,000)  ...........- 25 

(Oincinnati Street Ry. Co............ 50 18, 000, 000 14,000,000 134 & Q., Jan., 98. 118 | 1181, Newark N. J---Sept 12: 

Mt. Adams & Eden Park Ino. Ry. 50 2,500,000 2. 200, 0001 % G., Jan., 98. -- | -- Consolidated Traction Co. of N. J... m 9 81099805 599 —ͤ9—7 50 81 
Cleveland, Ohlo.— Sept 12: % eee 100 504.000 504.000 1154 X A. 153 205 
A&ron, Bed. & Olev. Elec. Ry.......| 100 1,000,000] 1. 000.000 % Jan., 98 88 40 „ e 
Cleveland City Ry...............-.-4 100 8.000.000 7,600,000 54 K., Oct., '97. 62% ea Pittsburg, Pa.—Sept 12: 

Cleveland Electric RY cane „„ 100 12.000.000 12.000, 0004 i Oct., , 65 72 Alleghen Traction Coo - 50 500,000. 500. 00 0 éo-rrrnrnrnn x 

et 1d. 399, oOonsolidated Traction Co....com.| 50 15,000,000 15,000,000 2 , Jan., 98. 16% 19% 

Detroit. Mich.—Sept 12: Consolidated Traction Oo......pfd.| 50) 15,000,000. 15,000.000 8 &, May, '97. 5554| BE, 

Detroit Citizens’ Street Ry..........| 199! 2.000,000| 1,260,000} ............ 100%] .. pCentral Traction Co.. . 50 1,500,000 900,000. ...... . s p 

Ft. wagio & Belle Isle Ry..........| 100| 400.000 400. 000 5 „ July, '96. 175 |.. qCitizens' Traction Oo..... ........| 50! 8,000,000 f8.000,000 6 % A. 6815] 64 

Rapid diete ae ia gee cree wos View enw 250.000 250,00o ll 90 100 Duquesne Traction Oo...........| 50 8.000.000 18:000 000 6 % A. is d 

Detroit Electric Railway............ 1.000 000| 1,000,000| ............ m" ae sPittsburg Traction Co........... .| 50 2,500,000, 1,900,000 8 %, Aug., 98. Vs =o 

Wyandotte & Detroit River Rà) . 100 250.000 200,000) ...........- 100 | 110 Federal St. & Pleasant Valley Ry..| 25| 1,400,000; 1,400,000 2!4 &. Jan., '98. oe As 

Sept 12: : Pgh., Allegheny & Man. Trac. Co.. ,] 50 8,000,900] [2,994,289 2 %, Aug., '95. ii ae 

Dayton O.—Sept 12: l'ttsourg & Birmingham Trac. Ry..| 25 8,000,000| 8,000,000 % %, Jan., '96. 28'.| 263, 

ODity Railway Oo.. . . com. 100] 1,500,000} 1,470,600 155 % Q., Jan. 1,98. 101 105 Pittsburg & West End Ry. .........| 50, 1,500,000} 1.500, 0005 % A., June 80, 97.| .. i 

City Railway Oo........ .. . . . pfd. 100 600.000 600.000 15 % Q.,Jan. 1,98 [155 |156 Second Avenue Traction Co.., com. 50, 4,000,000) 14, 000.000 . . . . . . . . és ae 

People’s Street Railway. 1.100.000! (( | rere rrr 102 | 108 Suburban Rapid Transit Co......... 50 800,000 200,000! .....- ee is 2 


Unlisted. t Ex div. 


a Consolidation of Baltimore Traction Company and City & Suburban‘Railway Company. 
Company controls Citizens! Railway, North Baltimore 5 Railway, Baltimore 
& Curtis Bay Street Railway, Baltimore & Powhatan Railway, Pim 


and Wallbrook, Gwynn Oak & Powhatan Railway and Park. 
b Leased to Boston Elevated Hailroad Company. 


e Owned by Brooklyn Rapid Transit Companv. 


d Leased to Brooklyn Heights Railroad. Oo., which guarantees 10 * on capital stock. 
eStock owned by Brooklyn Rapid Transit Company; road operated by Brooklyn Hta. Co. 
f Stock owned by Kings Oounty Traction Oompany; road leased to Nassau Electric RR 
Owned by Atlantic Ave. RR. and leased to Nassau system. 
capital paid as rental by lessee—W est Chicago St. RR. Oo.; 
Chicago Street Railroad Company. 

ntrols by lease Chicago West Division Railway, Ohicago Passenger Railway, and 


f 20 r share on outstandin 
30,100 of stock owned by Norih 
i 

West Ohicago Street Railroad Tunnel Oompany. 


j 85 X 


Bail Some ay: $625,100 of stock owned by West Chica 
h Majority o 


guaran West Chicago 


900 stoek teed b 
| Cinetanat! 84. Ry. Go, 


Street Railroad Oompany, 
bas purebased the Mi, A. T Nen Park 


r annum paid on outstanding capital as rental by lessee—North Ohicaro Street 
Street Railroad Company. 

stock owned by Obicago West Division Railway Company; 5 & on $1,000, 
l 
road, assuming ite bonds. 


% Unlisted. f Full paid. 
a Leased to New Orleans Traction Company at6 % on stock. 


b Leased to New Orleans Traction Company at 8 J on stock. 
c Leased to Oentral Orosstown Railroad 8 t é 


lico & Pikesville Railway 


| Outstanding. f Ex div. 


at 8 & on stock and interest on bonda.. 


d Operating the former Met. Trac. system, that corporation having become extinct, 
e leased to 23d Street Ry. for 99 years; lease assigned to Metropolitan Street Ry. 


f Leased to Houston, West Street & Pavont 
Leasea tu Metropolitan Street Railway a 
Leaseo to Metropolitan Street Ry. for“ 
i pee to pean Street Rall 
j sed (o Met. St. Ry. for 99 years from April 20, 1592; € % first5 years, 8 & theren 

k Leased to Metropolitan Street Railway for $145.000 per annum. Í pe oe 
l Leased to Metropolitan Street Railway for 18 per cent. on capital stock. 
m Oontr»lled by Third Avenue Railroad by purch 

n Dividends of 1% % yearly do 

o Controls by lease the Alleg 


f 


8 Leased to Consolidated 


guaranteed by 


nsol 


ane, 

5 5 n Oom 
z ny nt., Citizens, Duquesne, Fort Pittan 
p Leased 18 . Traction Company for f & per annum on par 
q Leased 0 Traction mpany for 6 & on $8,000,000 {tal stoc 

v Leased to Consolidated Traction 4 s - y = 


mpany for 4 % on capital stock after October. 


pany tor 7 & on enpital stock after October, 


a Ferry—now Metropolitan Street Railway, 

$8 % on stock until Oct. 1, 1897; thereafter 9 9*6 
or 99 years from Jan. 1, 1896, at $215,000 per annum. 
way for 18 % on stock. 


ny. 
4 Pie h Trac. Oo 
value o stock 
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PASSENGER RAILWAYS. | TELEPHONE AND TELEGRAPH OOS. 


Capital Stock. 
NAME 5 Rate and Date of f Capital Stock. j 
. Par|Authorz 1 Issued. Last Div. Bid. Asked. NAME. Par Su OFEN Issued. Last Div e of xu iod. 


— 2 
New Bedford Mass- Sept 1? Boston, Mass.—Sept 12: 


Union Street Railway Oo...........| 100} $350 $850 2 
—Sept 12 egrap elephone — E ess |1 % Q., Jan. '98. . | 78 
Northampton Street Rv.........«...| 100| 300, 000 225,000 4 % A., Jan., 98. 165 | 175 New England Telephone Oo........| -..| 10,894,600) 10, 804, 600 81.50 x, Feb. 98. 143 
Omaha, Neb.—Sept 12: New Im he 
i merican Telegra Cable Oo... 
Omaha Street Ry. 2 %%% %%% „%%% %0„%6„ 100 5,000,000 5,000,000 *1909909990090000090 25 80 *Central & Sout A Teleg. Oo.. Ey ie 14,000,000 14,000,000 1X x Q 96 98 
Paterson. N. J.—Sept 12: *Commercial Oable Oo 6,500,009 18,990,000 156.4 Q; 107 |109 
Paterson Hy. Gons 3 100| 1,250,000] 1,250,000 54 Franklin Teleg. Co......294 % guar.| 100| 1,000,000) «corte 155 * T 110 
. %% %½) „% „% „% %% % „% „%%% „% „„ „„ 66 6%6„ , 1 1 5 wisocecoceosececes <a Erle Tele h & . * LI e oe B 44 
Providence, R. I.—Sept 12: cas tock Telg. Co. guar. 654. 100 00% ee d Ad aq tere oca 
i nternational Ocean Tel Co.guar6 000 5 2 
Si Traction & Haus Oo .....| 100| 8,000.000; 8,000,000 74 . Jan. '98. 70 | 72 „ 8 100 2.000.000 „ ae 185 
v 12: r ew Jerse Co. 000 72 0 Pre ME 
E PER E Co...820 pd. 50 2,000,000} 1.770, 000 2 *;, Dec. '97 VIV. ; Pacific & Atlantic . 1% p 9900 mM 238 Q., Jan., 98 5 150% 
Hestonville, Man. & Fairmount....| 50; 1,966,100 11.966.100. 2% %, July 18, 98. 40 : n He Side 00 a| 100 15,000,000 15,000,000) 1 % Q. es i 
Hest'nvl'e, Man. & Fairm'$..6 % pfd.| 50 533.900 1533,9003 % S—July, 98. 67%] „  |fOommerclal Union Telecsok OG 6| 25| 950,000 559,525 275 % 8. 92 | ... 
aFairmount Pk. & Had. Pass. Ry, 50 500.000 300.0003 % Feb. 1, '98. 65% 66 Western Union Telegraph ob 25] 500,000] 500.000 8 % S., Jan. 1°98. 110 1118 
unon Tenon 16 0 — 812 pd 55 30,000,000 pice „ 1155 1954 || +Div. guar. by Postal Teleg. Oo. eej ee] eeceee | 97,870,000 114 &, Jan., '98. 9274| 93 
cElectric Traction COo.............. [Seale E 297% 920 Seal 71 . ° . 
dOltizens' Passenger Ry........ 50! 500,000 192,500 88 share Q. 315 A = o. 
eFrankford & Southwark Pas. R 50% ......-.| 11,875,000 814 sha'e AU Apr.98 392 ee Mises dud ge 
fLehigh Avenue Ry. Co......... 25 1,000, b e RE 47 m Bell Teleph. Co. (of nada ns ego 195 100.000 ...... 12 Q., Feb. 98. 114. 
fLombard & South Street Ry. 25 . 1,000,000 A. & O. 89 | 90% [Chesapeake & Potomac Telep. Co. 8, 168.000 8. 168,000 2 % 8. 168 771784 
dSecond & Third Streets Ry....| 50, 1.060.000 771,076 89 share A, Mar. 98 203 i Chi T à ep. Co..| 100| ...... eec ers 55 
cPeople's Traction Oo.......... .. 50, 10,000,000! 16,000,000 3 %, A., April, 98. .- 2. „„ 66 180 — N M 212 : 
gGermantown Passenger Ry.... 50; 1,500.000| 572,800 85.25 Share 1898. |185 | 136 entral Dist Prtg & Telg.Co.(Pgh.).| 100 750, 000 750.0000 182 134 
Green & Coates Passenger Ry. 50 500.000 150.000 3 % Jan., 1898. 136 zi 71 0 & Bay States Telegraph Oo.| ..| ...... Vias — ae 78 
reen s Passenger Ky-.com.| 25 1,500,000 $740,000, .. dos = zv | gon EDT Telephone Co.......| 100 2,000,000} 2, 000.000 1 % Q. 76 77 
hPeople's 1 Ry....pfd.|. 30 M ee ie * M p Providence (R. I) Teleph „ 5 2. 500, 000 2,500,000 234 % Q. 112 115 
Philadelphia Traction Co 30,000, 20,000,000 4 % S—Oct. 1, 97. 929 93 . | . ͤ—ͤ—ͤ— — doen ri ex qe Vd eds 
jOatherine & Bainbridge St...... 2 1 900 1400, 000 6 % A—Mar.,’98. Ge d Southern New Eng. Teleph. Oo 100 8,000,000| .: 1 : ha 2 
Continental Pass. Ry..... guar.. ,000,000| 530.000 86 share—duly,’98. 13% 
Empire Passenger Ry. Co. . 50| 600,000) 1600.000, .. we). | 1 ELECTRIC LIGHT AND ELECTRICAL MFG. COS 
Ja ARA 8 e mo 2 185 475,000 $7.50 share July'98 us 180 : z , 
jPhiladelphia ray’s Fy. RR. „000, 20,650 83.50 share July 98 88 v4 —8 : 
{Ridge Avenue Passenger Ry...| 50 750, 000 420,000 $12 share, July '98.288 | 300 ROSTON, MAST c Eee 
iruúadelphia & Darby Ry.guar. 50 3 1200.000892 share July, 98. | ove ve Ft Wa ds Elec Co T 8 eo oco. 20 929 26 (EET oe ee 
jl7th & 19th Sta. Pass. Ry. guar... S 1250, 000 1% % 9., July, 98. 1574 Onca Electric 35 -Beries A. 25 eee NM 125 - 
jThirteenth & 15th Sts. Pass. Ry. 50 1,000,000} 1335.000 811 sh. A., July, 88 275 „ Sener Electric Oo. E Meri 100 40,000,000; 80,460,000/2 % Q., Aug., 1898. | 4834] 44 
iUnion Passenger Ry. Co... + . .. UA 89005 100.000 9.50 shre, July 98 22 | .. T. -H. Elec. Co.. F. Secur. oup 100 10, 000, 000 4,252,000 8% % 8., July,'98.| 99 100 
j West Philadelphia Pass. Rv..... , {750,000 $10 share, July '98 225 | BC [Westinghouse Elec. & Mfg. Co. com. 500. EP 2», 8 

Rochester, N. Y-—Sept 12: Westinghouse El. & Mfg. Co. pfd. 50 4,000,000 3.996.058 194 54 Q. F mi 81 

Rochester Railway Co. 100 5,000,000] 5. 000. 000 1154 18 Westinghouse El. & Mfg. Oo. assent, 50 11.000, 0000 8/195;128| ^. ^ 7 s : 

Reading, Pa.-Sept 12 R 4 15 New. Vork. — sept 12: = 

D a = Edi . : e. 

{Reading Traction Co...... .. | 1,000,000] 1,000,000 &eml-an.Jan.&Jy 15 20 aede IUe OS Pokea 100 9,188,000] 7,989,000] |... 131 {184 
kCity ee dae E — M 50 850,000 850,000 Jan., 98. 114 sd Edison Ore Milling Co.............. 100 „000, O00 4, 000, 000 17 % Oct., '97. 122 124 
(Kast ing Electric Hy........-.-. 50| 1,000,900| $1,000,000: Jan., 98. 85 x odd RIEN 1 (0... oes eich ene "ps 8 x 14 

—Se 2 enera Clectric 0... com. . eo c ** 22 2 a. a e 23 
St. Louis "o Sept General Electric Co....... is sasa pid: 100 10.000.000 30.480.000 „ Q., Aug , 1898. | 4374) 41 
Fourth Street & Arsenal Ry........| 50} 300.000 150,000 ............ 2: Interior Conduit & Insulation Co... 10,000,000! 4.252.000 8% % S., July,'98. 99 100 
5 Ry. Co seais o 400.000| 400.00 2 % Dec., 1888. 82 ne United Elec. Lt. & Pow. Co... ..pfd 100) 1,000,000} 1. 000. 00000 4l |.. 
"en ‚—— ee eoo * 2,500,000 2 M lv? 5 e e e ere e. oe oo 
National Railway . 20900 7 f uus iud 128 | 180 ||Pittsburg, Pa.—Sept 12: 
Cass Avenue & Fair Grounds....| ., 2.500.000 2.500.000 vs y. . . e Allegheny County Light Oo 
Citizens’ RR... es e d eee 100 2 000,000 1.500.000 4 92" ‘Oct. 193 90 110 East End Electric Light Co Au Ro dis 100 600,000 500,000 J. & J. 180 140 
St. Louis RN 100 2.000.000 2'000 000 217 X Jul 198 95 105 RESTE cn 50 800,000 800,000 Q * aa 10 
Missouri RRR. . 50. 2.400.000! 5 300.000 1 9% Jul 198 170 | 175 Philadelphia, Pa.—Sept 12: 
People’s RR. Oo..... eocssoosso deseos 50 1,000,000 300.000 50€ ‘Dec 7789 i Edison Electric Light Oo 
Southern Electric Ry. eee 92022 com. 50 500,000 500.000 à D 3 57 591 *Klectric Storage Battery Oo. com: 100 2,000,000 LE „ 00 00. 144% 
Southern Electric Ry......6 % pref.) 100 1,090,000 Me pue. iac ?| 93/2 [Klectrie St 2 65 100 8.500.000 M 14 Bet 
000. 1.000.000 9c, July, 98. 112 | 114 tlectric Storage Battery Co...pfd. 8614) 85! 
Dineen e 100| 2.500.000 2.500.000 . . . 58 55s enn. Ht., Lt. & Pow. O0... com. 50, 5.000. 00% . . Ser p. . 
nion epo s.. ec90*8090e060692799980c» à , * Y 0 RERET) » . h., V „ ee 
e, aS Me LM AP Rr Penna Hi Lt, & Pow. Co. pla] 10 5 500 0% lol le 3 Get tan , 2 
California St. Cable RR... A 10 29600665 Southern Elec. Light & Power OO. 10 1189 500 187900 2500 dis. Jan. 11˙97 18%¼ 14 
St. Cable RI. ; E k È ; 2 , , [NI 8 
Geary Street Park & Ocean RR...... 100 1,000,000 1 GO 5 d 1809 5 Miscelianeous.- Sept 12: " 
Market Street Hy... . . bae kc qus E 100 18,750,000) 18,750,000,Q., 60c. per share, | 5374| 5414 Brush Electric Co........................... . 50 
Presidio & Ferries RR... 2 2 6 „ 100 1,000,000 ,000 PREE SER $', 8% Bridgeport (Conn.) Elec. Lt. Co.... 25 500.000 „ „„ 9000 oe US 
Scranton, Pa —Sept 12: 8 e 3 es aA 
Scranton Railway Co.................| 50, 6,000,000) 2,500,000 H fford (€ .) Elec. Light Co.... 25| ...... sessao e... ae 
m Scranton & Carbondale Trac. Co.. 100 500,000 '500.000 „„ . i a Hartford Conr 1 o: j| 100 850,000) ...... TP 120 2 
8 ton & Pittston T A : 1 ' UO. eee e EA 14 18 1 rd (Conn.) Lt. & Power Co..| 25 175,000 = 
E i 5 5 ini debo Co.. 100} 1,050,000! 1,050,000| . my ee 1 ce Le c 100| 100,000] ...... sue 17655 ae 
ing tte .—Sept 12: arraganse rov., R.I. ec. Co. , — «eds 
Held 5 R Rhode Island Elec. Protec. Oo.... eee 100 1,200,009 dbi dis 2 ^ Q., Oct., '96. 835 87 
Y . . | 100) 750,000 750,000 . «e cove 11 8 18 o 1 — ore ..| 1.000.000; 777 2% Q R M 125 
ne A bd id Thomson: Houston Welding Once. 100 1,085,900) 1,085,000 I %Q 18134] 188 
S Hi ti ] b A —(—x gͥ( 100 1,000,000 1,000,000 6 %%% %%% %%% ee 2 W oonsocket (R. I.) Electric Co. sepo 100 „ n 8 ^ S, Dec. 1. 96. 100 100 
P n e Mass.—Sept 12: © "9976 2 62 „„ „„6„ econ 110 
S ns 7 8 Ry 5 62 6 „ „6 „ „„ ese 100 1,200,000 1 166 700 8 4 A. 194 200 *ex d 
Toronto Canada.— Sept 12: nr ALLIED INDUSTRIES. 
Toronto Hy. Oo............. 100 6.000.000 317 Boston M —Sept 12: 
nem ,000, 6, 000.000 134 % 8. 10310 104 oston Mass. pt 12: 
Montreal Street Railway Co.. .... 4,000,000, 4,000,000 4 % 8. : 21854 ms Amer can Pene Heating CO.. . . 50 10,000,000)  ......... : 
Washington, D. C.—Sept 12: Street Ry. & Illu'g Properties...pfd| 100) 4, 500,000 1, 218, 700 68 per sh. Feb. I, 98 85 | 87 
BO AUD oss 8 50. 500,000. 500.000 NVU Co. . pfd. 100) ...... esses 4% % Feb., 96. es » 
ap raction Coo 100 $12,000,000 12,000,000 65c. per sh, O. 7 „ New YorK.—Sept 12: 
Columbia Ky. Co................ 8 50. 400,000 400.000 A d ab Oct RE TTA srt Consolidated Electric Storage Oo 
Eckington & Soldiers’ Home Ry....| 50, 707,000 652,0 8 75 Edison European. eseseesessse * wx Neid td id 18 | 20 
Georgetown & Tenellys&owni..| 50 awo] Zu] Cru. fas | n [Safety Oar Heating & Lighiing Go- pol 57 | em 5 LT 5 10 

w eave % „ „% „%%% „„ „„%e 606 U 1 453,900 2% % Q. 122 128 5 Pumb 885 eooo ORT 100 5,500,000 5,500.0 . eni 105 

À oPcesteP, MasS.—Sept 12: e DIG! 100) 2,000,000) 2,000,000) 7 X 90 | 98 

e 5 om ee lied 8,000,000! . 15 17 Philadelphia, Pa.— Sept 12: 

g raction Co......6 % pfd. 100 2.000.000 2,000,000 8 % S., Feb., 98. 93 Acetylene L. H. & P. Oo...... $85 pd. 

Worcester & Suburban Street Ry. . 100, 550,000 542,500 4X &, 1897. 85 .. Electro Pneumatic Trans. Co. n ‘ o 1880959 „ ases ee 

Willkesbaprre, Pa.—Sept 12: United Gas Improvement Co..scrlp.| 50 10.000 000 oe ak medi 15 1X 

Wilkesbarre & Wyoming Val. Trac. 100! 5.000.000 5.000.000! 1%. Jan., 97 24 29 ODER 8 Oe: = pid 100 8,500,000 eerte sess 18” 20 

` * H * * oe e > a PPP . 100 500.000 A sè AS 
* Unlisted. t Paid in. t Full paid. i Outstandin 4E di W elsbach Light Co G — 2 TII 5 525.100 ec. 2 8 D s 76. 5 
aLeased- £o Heatonville Man & Palca oni bas g. y) " Welsbach Light Oo., Oanada. ......| 5| 500, 000 ...... . — 58^, 
b Oonsolidailo.. Electric, People'sand Philadelphia Traction eonpanics. Fl Ted annum (Pittsburg, Pa.—sept 12 : E b a 
and all indebte 8 of ö adelphia Traction companies. Fixed charges : FB. Pp : 
195 ness of constituent and leased companies assumed by Union Traction Com. Oarborundum Mfg. Oo..............| 100 200.000 200.000 
c Practically all shares owned by Union Traction Company Standard Underground OableOo...|100 1,000,000 1,000,000) ^Q' us | 7 
3e to Frankford & Soutt k . " ; : " 
Md to Elec ric DEAGAA DORT 5 Ry. assumed by Electric Traction Co. V i 12: 
Controlle by Frankford & 8. t - [s «s, COM., 100 2 „ „ 20 1,000,000 scoe 
g Leanod to People's C i 5 .... . pfd. 100| ...... | 2,500000 2 X 5 5 
alor yo stock owned by Pe , * * 5552526 %%%„„% oversee 25 a „„ „„ oo Parr 
0 Union Traction Connie. Traction Oompany. opm on 5 Oo.............| 100| 1,250,000] 1. 250, 000 1% * Feb. 98 30 95 
j e trang erre to Union Tracti 2 22 2 eee 2 „% „%„% % % „% %% g „„ os 100 @euaurte aene. ese * . 
5 fo e Ten ting CS. Hed aio re ee ee *Prast & Whitney Co com. 100 88 rr 98 |100 

A nei e A per annum thereafter, payable e e J E Sil rell "iore Ug. eee pid] 100 — em 42 | 48 
and sem -Annua y. * , a Vict E ecceoveccccecoc COM. ee 6 6 „ 00 46860 
k Dividend of 10 3 guaranteed by Readin Stillwell-Bierce Co.... 52 5 26% „„ „ -pfd. 2 IJ : 96 98 

; & Traction Company. Shults Belting Oo.. e.e... €. 12 % Sept. 1. 97. 107 109 
{ Dividend of 6 K guaranteed by Heading Traction Company. )( os 85 | w 
€999955069 "2€ Coo 


m Leaeed and operated by the Scranton Railway Company, formerly Scranton Trao, Oc,| * Unlisted, 


— — — 


SEPT. 14, 1898.] 


PASSENGER RAILWAY. 


Amount. 


— 
NAME. Authorized. 
Albany, N. Y. 

Date o? Quotation—Sept 12, 1898 
The Albany Ry) . . . ISast mtg. 5s. ss 
The Albany Ry.Oo...... Cons. mtg. 58. $500,000 

The Albany Ry. Co......Gen. mtg. 5s. 750,000 
Watervleit Turnpike & RR. let mtg. 6a 850,000 
Watervlelt Turnpike & RE..2d mtg. 6s. 150,000 
oy City Railway Co.. . — Ist 5a € 
Interest guar. by Albany Ry. Co. 
Princi and interest guar, by 
Albany Ey. Oo. 
Baltimore Md. 

Date of Quotation—Sept 12, 1888 
Baltimore City Pass. Ry. . Ist mtg. g. 5e.| 2,000,000 
Baltimore Traction Oo....... 18$ mtg. 58. 1,500,000 
Baltimore Trac. Oo..Exten. & Imp. g.68,| 1,250,000 
Bal. Trac. Oo.. No. Balto div. lst mtg. g. 58| 1,750,000 

Bal. Trac. Co. Coll. Trust, Ist mtg. g. 58. 750,000 
Baltimore Traction Co. Convertible 5s.| — 800,000 
Central Pass. Ry. Oo.. Ist mtg. 6s. 96,000 
Central Pass. Ry. OO. Cons. mtg. g. 5s.| 60 1. 000 
ty & Suburban Ry......1st mtg. g 58. 8,000,000 
Lake Roland Elev., ............lat mtg. 58. 1,000,000 
Metropolitan Ry. ( Wash.) Ist mtg. g. 58. 1,850,000 


the Baltimore Consolidated Ry. Co. 
1$151,0001n escrow to retire Ist. mig. bds. 


Boston. Mass. 
Date of Quotation—Sept 12, 1898. 


Lynn & Boston RR.......1st mtg. g. 58. 
West End Street Ry........Deben. g. 5s. 
West End Street Ry....... Deben. g. 4448. 

191,074,000 in eacrow to retire outstand- 
ing bonds of absorbed companies, 


Charleston S. C. 
Date o/ Quotation Sept 12, 1898. 


Enterprise Street RR... ... . . Ist mig. 5s. 
Charleston City Ry.......... 1st mtg. 6e. 
tControlled by Charleston St. Ry. Co. 


Chicago III. 
Date of Quotation—Sept 12, 1898. 


Ohicago City Ry...........lat mtg. 44s. 
Chicago Passenger Ry... . .. Ist mtg. ôs. 
Ohicago Passenger Ry...Cons. mtg. 68. 
Chicago & So. Side R. T. . . Ist mtg. g. 58. 
hicago & So. Side R. I... ..4'58. 
Ohicago West Div. Ry... . . Ist mtg 4s, 
ke Street Elevated RR..18t mtg. g. 58. 
Metrop. W. Side Elev. Ry. Ist mtg. g. 5s. 
North Chicago St. RR... lst mtg. 58. 
North Chicago St. RR....Cert. indeb. 6s. 
North Ohicago City Ry......18$ mtg. 6s. 
North Ohicago Oity Ry..... consol, 4148. 
West Chicago St. RR.........18t mtg. 58. 
West Chicago St. RR........ Deben. 6s... 
West Chicago St. RR... . Con. mtg. g. 58. 
W. Oblcago St. RR. Tunnel. - Ist mtg. 58. 
Redeemable at option on 60 da. notice. 
Funded debt assumed by Ohicago W. 

v. Ry. Oo., controlling interest of 
which is owned by W. Ohicago 8t. RR. 


Oo., lessee. . 
(Subject to call after Oct. 1, 1899, at 
$110 and interest. 
Assumed by W. Chi. RR. Oo., lessee. 
Int. guar. by W. Ohicago St. RR. Co. 


Cincinnati, O. 
Dato a/ Quotation—Sept 12, 1898 


Oin. New. & Cov.8$. Ry. 1st Con. mtg. g.5s 
‘Mt. Adams & Eden P'k In.. Ist mtg. 6s. 
Mt. Adams & Eden P'k In. . . Ist mtg. 6s. 
Mt. Adams & Eden P'k Inc.Cons.míg.58 
. Cov. & Oin. St. Ry... . . . Ist mtg. 6e. 
80. Oov. & Cin. St. Ry..... -.2d mtg. 68. 
Assumed by the Oincin. St. Ry. Co. 
($250,000 reserved to retire Ist mtg. bds. 


Cleveland, O. 

Date of Quotation—Sept 12, 1898. 
aBrooklyn Street RR. Oo. . . . . 18m mtg. 6s. 
Cin. New’t & Oov. St. Ry. Cons. mig. 58. 
Oleveland City Cable Ry....1st. mig. 5a. 
[Cleveland Electric Ry. Co. Ist mtg. g. 58. 
Columbus (O.) Cent. Ry. . . Ist mtg. g. 56. 
a Kast Cleveland RR.......... Ist mtg. 58. 
Ft. Wayne (Ind.) Elec. Ry. Ist mtg. g. 6s. 
Lorain (O.) Street Ry. . Ist mtg. 6a. 
tSt. Ry. Co., Grand Rapids. .. Ist mtg. 5s. 

781. 900, 000 in escrow to retire bouds of 
absorbed companies, marked a. 
Unterest guar. by Cons. St. Ky. Oo. 
Detroit, Mich. 

. Date of Quotation—Sept 12, 1898. 
Detroit Citizens’ St. Ry... .. Ist mtg. 5s. 
Ft. Wayne & Belle Isle Ry. . Ist mtg. 68. 
The Detroit Ry...............1s¢ mtg. 56. 

181, 150, 000 in escrow to retire bonds of 
Det. City Ry. and Grand River St. Ry. 


New Haven Conn. 
Date of Quotation—Sept 12, 1898, 


New Haven St. R.. . . 1st mtg. g. 5a. 
New Haven (Edgewood Div.) ist mtg. 56. 
Winchester Avenue HR.. .1s$ mtg. g. 5a, 
Winehester Avenue RH. Doben. g, 9 
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PASSENGER RAILWAY. 


NAME. 


New Orleans La. 
Date of Quotation—Sept 12, 1898. 


Canal & Claiborne RR........ Ist mig. 6s.| $150,000 
Crescent City RR .. A oes Ist mtg.648.|  ...... 
Orescent City RR... .. Cong. mtg. g. 58. 5,000,000 
New Orleans City RR........1st mtg. 68. 416,500 
tN. Orl'aCity & Lake RR..18t mtg. g. 58. 5,000,000 
N. Orleans & Carrollton RR.2d mtg. g. 68. 850.000 
Orleans Railroad CO.. . . . Cong. mtg. 6s.| 800,000 

tSt. Charles 8t. RR. Co Ist. mtg. 6a. 800,000 

$423,500 in escrow to retire New Or- 
leans City RR. Co.'s lat mtg. bonds. 

1890, 000 outstanding. 

New York. 
Date of Quotation—Sept 12, 1898. 

Atlantic Ave. (Brooklyn)....Imp. g. 5«.| 1,500,000 
Atlantic Av. (Brooklyn). Ist gen. tg. 58 759,000 
tAtlantic Av. (Brooklyn)..Cons. mtg. 58. 3,000,000 
[Bro'dway & 7th Ave. Isi cong. mtg. g. 58. 12,500,000 
Broadway & 7th Ave......... lat mtg. 58. 1.500.000 
Broadway & 7th Ave..........2d mtg. 58. 500.000 
Broad way Surface........ . -Jat mtg. 59.) 1. 125.000 
Broadway Surf&ce............2d mtg. 58. 1,000,000 
Brooklyn City RR. Co.. Ist cons. mtg. 58. 6,009,000 
Brooklyn City & Newtown..1st mtg. 58. 2,000,000 
Brooklyn, Bath & W.E. RR.Gen.mtg.5s.| 1,000,000 
Brooklyn Heights RR... Ist. mtg.5a.| 250.000 
Brooklyn, Q’s Co. & Sub'n. . Ist mtg 58. 9,500,000 
Brooklyn, Q's Co. & Sub' n.. Ist cons. 58. 1.500.000 
Brooklyn Rapid Transit......... gold 5s.| 7,000 000 
BleeckerSt.& Fult'n Fer'y RR. ist mtg. 78 | 700.000 
Cent P'k, N. & E. R. RR. Ist cons. mtg. 78. 1,200,000 
Central Orosstown RR... Ist mtg. 68. 250.000 
Coney Island & Brooklyn RR. Ist mtg. 56% 300.000 
D. Dock, E. Bd’y & Bat’y R. gen. mt. R. 5 1.000. 000 
Dry Dock, E. Bd’y & Bat'y RR..scrip^ %.| 1,100,000 
Eighth Av. RR. Co, . . . . Cert. indebt. 6 %. 1,000.000 
42d St., Man. & St. Nich. Av.. Iat mtg. 6. 1.200.000 
42d St., Man. & St. N. Av.. 2d mtg. inc. 68. 1.500.000 
Lex. Ave. & Pav. Ferry RR. Ist mtg. g. 58. 9,000,000 
Metropolitan St Ry CO.. g. m. el. tr. g. 5% J 2.500, 000 
Second Avenue Ry. Gen. cons. mtg. 58.] I, . 000 
Second Avenue Ru e.s... Deb. 58. 300.000 
Steinway Ry. (L. 1). ... . Ist mtg. g. 68.} 1,500. 000 
South Ferry RR. Co. Ist mtg. 5s. 350,000 
Third Avenue RR.......... lst mtg. g. 58. 5,000,000 
Twenty-third Street Ry......18$ mtg. 66.“ . 
Twenty-third Street Ry..........Deb. 53% 150.000 
Union (Huckleberry) Ry..... lst mig. 56. 2.000. 000 
}} Westchester Electric RR... Ist mtg. 5a. 500,000 

181,085,000 in escrow to retire gen. mtg. 
bonds. 

184,850,000 in escrow to retire maturing 
obligations. 

{$552,000 in escrow to retire Ist and’2d 
mtg. bonds. 

gin treasury, $80,000. 

I Guar. by Union By. Oo. 
Toronto Canada. 
Date oJ Quotation—Sept 12, 1898, 

Montreal St. Ry. Ist mtg. ds. 2,500,000 
Toronto Bt. Ry... . . . . 1st mtg. g. 4348.1 4,550,000 

1$35.000 per m. single track authorized. 
$600,000 in escrow to retire 68 due in 1901. 

Philadelphia. 

Date of Quotation Sept 12. 1898 
Continental Pass. Ry............ let. mtg.6s| 850,000 
Empire Pass. Ry.. anaes 18$ mtg. 74 800,000 
Greene & Coates St. Ry lst mtg. 65 100,000 
Lombard & So. St. Pass. Ry. . Ist mtg. 64 150,000 
People's Pass. Ry............. eslat mtg. 7s 250,000 
People’s Pass. Ry. . . 2d intg. 58 500. 000 
People’s Pass. Ry.............Cons. mig. 59°] 1,125,000 
People’s Pass. Ry. . . . Stk. tra. cert. g. 4a 5,598. 210 
Phila. 810 Passenger Ry. . Ist mtg. 5a. 200.000 
Philadelphia Trac. Co........ Ooll. tr. g. 43. 1,300,000 
Thirteenth & 15th St. Ry. . lat mtg. 78. 100,000 
Union Passenger Ry....... esee Igt MER, 58. 500,000 
Union Traction Co................ Ool tr. 1. 29,735,000 
West End Passenger Ry......... Ist mtg. 7.0 
West Phila. Pass. Ry.........18$ mtg. g. 6u. 250.000 
West. Phila. Pass. Ry............2d mtg. 58. 750, 000 

$ The trust certificates wore Iagued to 
pay for the shares of the Electric and 
People's Traction lines purchased, 
Pittsburg, Pa. 

Date of Quotation—Sept 12 1898, 
Birmingham, Knox & Allentown......6».| 500.000 
Central Traction Oo............... Ist mtg. 58. 375,000 
Citizens’ Traction Co. Ist mtg. 58. 1,250,000 
*Duquesne Traction Co......... Ist mtg. 5x.| 1,500,000 
*Fed'l St. & Pleas. Val. Jack's Run.....5s. 50,000 
Fed'l St. & Pleasant valley. . Cons. 54 | 1,250,000 
Millvale, Etna &Sharpeburg..............58]| 750.000 
Pittsburg, Crafton & Manasteld........... 5«| 250.000 
Pittsburg Traction Co. lat mtg. 5« 750.900 
Pittsburg & Birmingham. . Ist mtg. 5s.| 1,500,000 
Pittaburg & West End.. ... 18$ mtg. 53 500,000 
*Pg'h., Allegh. & Manch.....Gen. mtg. 5a | 1,500,000 
Second A ve. Traction Oo....................58 | 2,500 000 
Sub. Rapid Transit Railway Co..........68.| 500, 000 

PPovidence R. I. 
Date of Quotatior.—Sept 12, 1898. 
Newport Street Ry. .. . . . .. Coupon 5s 50,000 
United Trac. & Elec. Co.....1st mtg. g. 57 9,000,000 
St. Louis. 
Date of Quotation—Sept 12, 1898, 
Baden & St. Louis RR..........18$ mtg. 5a. 250.00C 
Cass Ave. & Fair Gds. Ry. .... Ist mtg. 5s.| 2,000,000 
Citizens! Railway Oo.............16¢ mtg. 66. 2,000,000 
tOomp. Hts., Un. De. & Mer. Ter- let 6s 1,000,008 


listed. 


Amount. 
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ELECTRICITY. 


(Vor. XV., No. 10. 


St. Louls. 
Date o? Quotation—Sept 21.1898 
Fourth St. & Arsenal St. By.. Ist mtg. ôs. 


88888 


Jefferson Avenue Ey............18$ mtg. 5e. 
e coves 188 mig. 5s 


Lindell By. 
Missouri BR. Co 5 . 
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ntrolled by St. Louis ER. Oo. 
Oontrolled by Union Depot BB. Oo. 
Controlled by Lindell Co. 
$200,000 in escrow to retire 1st & 2d 

mtg. 
000 in escrow. 
d $200,000 in escrow to retire lst mtg. 
Das. 
San Franciaco Cal. 

Date of Quotatien—Sept, 1898. 
California St. Cable RR... Ist mtg. g. 5s. 
tFerries & Cliff House Ry... . . Ist mtg. 6s 
Geary St., Park & Ocean . mtg. be. 
Market St. Cable Ry. Co.....15$ mtg. g. 6s. 

Metropolitan Ry. Oo................. 1sí míg. 
Omnibus Cable Oo............... lst mtg. 68 
Park & Cliff House RR... Ist mtg. 6s. 
[Pow & Ocean RH...............-. Ist mtg. 
bs 
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Powell St. Ry. . lst mtg. 
utter St. Ry. Oo............... Ist mtg. g. 
TOontrolled by Market 8t. Ry. Oo. 


Washington D. C. 
Date of Quotation—Sept 12, 1898. 


Belt Ry. Co.. . . O sas mtg Oe. 
Columbia Ry. 'r mtg. 6a. 
Eckington & Soldiers’ Hom^, mig. 6s. 
Metropolitan RR. Co.....Ooll tr. cons. 6s. 

1550, 000 in escrow to retire 1st mtg.bds. 


Miscellaneous. 
Date of Quotation—Sept 12. 1898. 
Bridgeport Traction Oo........ lst mtg. 5s. 
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Crosstown St. Ry. (Buffalo). Ist. mtg.5s. 
Columbus (O.) St. Ry. . . Ist cons. g. 58. 
nsolida n (N. J.). Ist mig. 5g 
Orosst' n St. Ry. (Colu's, O.). Ist mtg. g. 58 
enver Oity Cable Ry. st mtg. g. 66 
Denver Con. Tram’y Co.. Con. m. g. 58. 
Louisville (K y.) Em cons. mtg. g.5s. 
is St. Ry. Ist cons. mtg. g. 85 

5a 

66 
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Bt. Paul City Ry. . , DONS. g. 58, 
St. Paul Oity Ry. . eee DOD. €. 6a. 


0. e. Bt d BR. Oo. 
n treasury. 
$960 000 res' ved to redeem prior liens. 
,000 in escrow. 


ELECTRIC LIGHT AND ELECTRICAL MFG. COS. 


Boston, Mass. 
Date oj Quotation—Sept 12, 1898. 
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Edison Elec. Illuminating Oo., Boston. . 2,026,000 T Quar 156 ; 
General Electric Oo.. gold coup, deb. 5s..| 10,000,000 | 8,750,000 |1922| ......... 1062,| ... 

Pittsburg, Pa. P 

Date of Quotation — Sept 12, 1898 
Allegheny County Light CO. M ovézya 6». 500,000 aes 1911| J. & J. 106 | ...... 
Aler heny City Electric Light............ 48. 260,000 n 1918} A. &O. | .... | ...... 
W nghouse Elec. & Mfg. Oo. Sori p 6. 196,570 ieee "ensis M.&8 n 
Miscellaneous. — (Sept 12, 1898.) 
Edison El. Illig. Oo. N . York) Ist m. 58. . 4,812,000 | 4,812,000 1910 110 
Edison El. Illg. Co. (N. Y.) con. m. g. 58. 15,000,000 2,188,000 1939 1177 —. 
Edison Elec. Illg. Oo. (Brooklyn) ORE 2,500,000 1,500,000 |1940]  ......... 11 112 
&dison Electric Light (Philadelphia)..| 2,000,000 | ...... „ 
Edison Illg. Co. (St. Louis)) 4, 000, 000 2. 19280 F. KA. . 
Mo. Elec. Lt. Co. (St. 1 mtg. 6e. 500,000 |  ....... „ |1909| A. & O. 
Mo. Elec. Lt. Co. (St. Louls)...2d mtg. 6a. 600,000 „„ |921| Q rr. | e 
United Elec. Light & Power Oo(N. F.) . . 5,000,000 $us V sess. cistes 
TELEPHONE AND TELEGRAPH. 
Miscellaneous. 
Date of Quotation—Sept 12. 1898. 
American e 885 888 dig 1898| F. & A. 101 
N rthweetern e p e 96%. evoco j|»ososo| „ „„ „„ eses „00 
N. T. & N. J. Telep E Tel Oo. gen. mig. 58 iesus sedia: > Dess] dauid as 106 | ..... 
Chesapeake & Potomac Teleph. Co. . 68... — Bs 1911} J. & D.] 108 | .. 
ALLIED INDUSTRIES. 
Miscellaneous. 
Date oj Quotation—Sept 12, 1898. 

Awerican wie Heatin — —— s DE 600,000 | 500,000 — 15 " 
Armi n ms Ang. e 000000000 000000000€ 0009000966 T TITEX eee 
N Smith Oar O. eee eee 0009999900 662220 J. & J. 9? 100 
Oe rborundum Mig. O0. ¶Z „. — 990900000 r . Ocoee "TP 
Worthi oom oe 8 Sees Oooo 


ugton Pump Oo 


* OCRSEED 40909949 *5^090099 99999. 


NOTES FOR INVESTORS. 


1 quotations for copper are: Electrolytic, 121c.; Lake, 123c.; casting, 


The American Railway Electric Light Company announces an increase of capi- 
tal stock from $2,500,000 to $3,000,000. 


The United Traction & Electric Company of Jersey City has declared a dividend 
8 por cent., payable October 1. Transfer books close September 21 and reopen Oc- 
ober 4. 


The annual report of the Metiopolitan Street Railway Company, New York 
shows gross earnings of $9,035,503; net earnings, $4,633,009; surplus after charges, 
$1,845,570. 

The Commercial Cable Company has declared ita regular quarterly dividend of 
+ per cent., payable October1. Books close September 20 and will reopen Octo- 

er 3. 


Application has been made to the New York Stock Exchange to list the reduced 
capital stock of the General Electric Company, $18,276,000 common stock and 527. 
551,200 preferred. 


It is announced from Chicago as practically certain that the South Side “L” 
directors will be able to declare a lump dividend of 3 per cent. for 1898 if they are 
so disposed, the only question being if this year’s earnings will not be put into ex- 
tensions or new equipment, instead of being paid out to stockholders. 


The Glens Falls, Sandy Hill & Fort Edward Street Railroad Company has filed 
its annual report with the New York Ruilroad Commissioners. The gross earnings; 
for the year were $61,537; operating expenses, $44,550; other income, $2,882; fixed 
N $11,082; net income, 78, 781; jd ividends, $7,225; surplus, $1,556; total surplus, 

„184. 

President Coffin of the General Electric Company notified stockholders of the 
company by circular last week that the new certificates represented by the reduced 
number of shares would be ready for issuance on September 12, on which date trans- 
fer books would be opened. Convertible certificates will be issued for fractional 
amounts. 


The stockholders of the American Telephone & Telegraph Company, at their 
special meeting on the 8th insi., voted to increase its capital stock from $20,000,000 
to $25,000,000. A Boston financial paper states that the American Bell ‘Telephone 
Compal. y, which owns practically all the stock of the American Telephone & Tele- 
graph Company, will take the additional stock the stockholders of the latter com- 
pany have just authorized to be issued. 


At the annual meeting of the United Electric Securities Compauy, Boston, held 
in Portland, Me., on the 8th inst., Philip Dexter and N. W. Rice were addet to the 
board to succeed Arthur Perry and W. H. Whitney. A majority of the preferred 
stock was represented, the common stock being represented in full. The company 
invites proposals for sale to it of so many of its collateral trust 5 percent. bonds of 
the fifth, eighth and ninth series as can be purchased with $59,421. Sealed proposals 
will be received until 12 M. September 21. 


The Chicago '' Record ” of the 7th inst. says: ‘‘It is rumored that the Central 
Union Telegraph Company is about to resume dividends on its $6,605,300 capital 
stock. The company paid a dividend of 1 per cent. in 1896, but nothing in 1897. 
The affairs of the concern are said to be in a prosperous condition, and an increase 
in the earnings for the fiscal year is expected to the amount of about $590,000. The 
company operates the Bell Telephone Company's instruments in Indiana, Ohio and 
Illinois, except in Cook County. The earnings of last year were $1,436,898 gross. 
ae expenses, which have been very heavy—about 81 per cent.— will be re- 

uced. 


The Louisville, Ky., ''Courier-Journal" of the 8th inst. has the following: 
** Messrs. John C. Russell, St. John Boyle and George C. Norton will leave to-morrow 
for New York to attend & meeting to reorganize the New Orleans Traction Com- 
pany. The gentlemen from Louisville will be met in New York by Mr. R. M. 
Walmsley, George Denegre, Albert Baldwin, C. H. Hymes and Mr. Howard of New 
Orleans, and a representative of Clark & Co. of Philadelphia. The meeting will be 
held September 15. The Louisville committee will have a plan of reorganization 
which will be submitted to the other gentlemen. There are some points of difference 
which the meeting is expected to decide.“ 


A deed has been filed in the office of the Recorder of Deeds, Washington, D. C., 
which transfers the entire property of the Washington & Maryland Hailway Com- 
pany to the new City & Suburban Railway Company, formerly the Eckington & 
Soldiers’ Home Railway Company. The consideration named is 10,000 shares of the 
capital stock of the City & Suburban Company of the par value of $500,000, and 200 
of its first mortgage bonds, aggregating in all $700,000. In pursuance of the sale the 
Washington & Maryland Company delivers over allof its bonds for cancellation. 
The value of the real estate transferred is given as $240,000, and upon this amount 
the internal revenue tax was paid. 

Henry A. Everett, of Cleveland, O., said in an interview a few days ago con- 
cerning the recent advance in Big Consolidated stock: ‘‘ We have brought the 
stock up to where it belongs, that is all. The stock has not been quoted for what it 
is worth, and it is singular how ready the people are to sell when the stock is quoted 
at something like its real value.“ Why has it been too low?“ was asked. There 
are several reasons. Iwill name one. Mr. Tom L. Johnson has been getting rid of 
a large quantity of the stock. He has unloaded something like 17,000 shares of it. 
Of course that would have a depressing effect on the market quotation.” 


A New York correspondent of the Boston News Bureau writes as follows: 
‘* We understand that the recent advance in General Electric has been brought about 
by a bull pool including several local operators. They thought conditions were 
right for a speculative turn intended to carry the price from 37 to the neighborhood 
of 50. The advance has not had support of insiders very fully. Insiders regard 
General Electric as worth only about the present price even if the company pays 6 
percent. on the new stock. It is quite possible that the price will go higher, but 
there will probably be a fair amount of realizing from this point up.” 


EMPIRE CHINA WORKS, 


MANUFACTORY OF ALL KINDS OF 


Hard Porcelain Electrical Supplies. 


The body of our goods is made non-conductive and is suitable for all 
electrical purposes. 


NOS. 144, 146, 148, 150, 152, 154 AND 156 GREENE STREET, 


Near Manhattan Avenue, 


BROOKLYN, (Greenpoint,) NEW YORK, 


Via East Tenth or Twenty-third Street Ferries from New York City. 
Telephone 230 Greenpoint.” 
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EDITORIAL NOTES. 


The consolidation of the West- 
inghouse Electric & Manufactur- 
ing Company with the Walker 
Manufacturing Company was an- 
nounced a few days ago. This new development in 
the electrical field may come as a surprise to some, 
but not £o to us, as we have all along known that 
some such combination would sooner or later take 
place. The consolidation deal is said to have been 
under consideration for some time, but was only 
consummated on the 16th inst. Ostensibly the ocon- 
solidation was the result of recent patent litigation, 
and was brought about, so it was claimed, princi- 
pally with a view to reducing this item of expense, 
whioh is said to have consumed profits. It is un- 
questionably true that immense sums of money 
have been spent in litigation over trolley patents, 
and that recently, but we question whether this fact 
had any great weight in bringing about the present 
condition of affairs. In our opinion a number of 
wealthy financiers got ipterested in the Walker 
Manufacturing Company a sbort time ago without 
being fully acquainted witb the exact condition of the 
eleotrical industry. As a result these gentlemen were 
obliged to accept the securities of the company 
which they bad originally proposed to sell to the 
public. Every endeavor was then made by the new 
owners to secure as large an amount of business as 
poesible, which they succeeded in doing, but unfor- 
tunately for those interested, the prevailing prices 
for electrical machinery were so low and there was 
8o much competition that, in spite of tbe fact that 
the shups were full of work, little or no profit was 
being derived. A consolidation with the Westing- 
house Company was apparently the easiest way out 
of the dilemma, and this appears to bave been ef- 
fected without any pecuniary consideration on either 
side, a block of the Westinghouse stock and bonds 
being exchanged for Walker securities upon a given 
ratio. By this arrangement competition in the line 
of street railway apparatus will be reduced as well 
as operating expenses. Again as of old, the employes 
will be the sufferers, as in all other oonsolidations. 
& & ** 
It would seem as though the Auto- 
Horseless mob:le Exposition recently held in 
Carriages. Paris had caused many adherers of 
the mineral spirit motor driven oar- 
riage to somewhat change their views and acknowl- 
edge that for cleanliness, comfort and simplicity of 
operation the electrically propelled vehiole surpassed 


A New 
** Combine.’’ 


that driven by any other form of motive power. 


In the study of this problem of automobilism Franoe 


- is apparently far in the lead of any other oountry, 


as prizes have repeatedly been offered for ioad races 


and other suitable tests between vebioles propelled 
by electricity and various forms of steam and spirit 
motors, The late Exposition, as was to be expected, 
brought out a large array of almost every type of 
automobile. In one form of vehicle exhibited, the 
front wheels by which the carriage iv propelled are 
separately connected eaoh to its own motor. The 
latter are not seourely fastened sv as to remain at 
all times stationary but turn with the axle in steer- 
ing. The motion is transmitted from tbe motors to 
the wheels by a simple arrangement of gears. It is 
olaimed for this system that the vehiole may be 
turned in a very narrow space and that no compli- 
cated system of gearing is required to effect tbis. 
The storage batteries are, as is customary, located 
under the seats, tbe whole vehiole weighing about 
2,500 lbs. Such an automobile can travel, eo it is 
claimed, a distance of 44 miles without the batteries 
having to be recharged, at a speed varying between 
four and one-half and thirteen miles an bour. 


In another form of automobile exhibited the motor 
is attached to the rear wheels, tbe armature having 
a double winding. Witb a view to reducing the 
weight toa minimum, the inventor of this system 
has had the motor casing and other sucb parts made of 
aluminum. The weight ef the storage batteries for 
a five-seated phaeton of this desoriptiou is 925 Ibe. 
and for a two-seated vebiole 550 lbs. It is claimed 
that the batteries employed in this case will develop 
one horse-power for every 42 lbs. of weight, but 
whether this is so would seem problematical. 


Although this country bas by no means taken the 
interest in the borselees carriage problem that France 
has, there are atthe present time in aotual oper: - 
tion in New York City alone over one bundred aut - 
mobiles. These are mostly in the form of hausen s 
and may be hired by the general publio, baving been 
built for this purpose by acompany. These convey- 
ances are propelled by means of a motor attached to 
the front wheels which can be made to exert a pro- 
pelling force of from two to four boree-power. The 
requisite current is stored in 48 storage oells of 100 
ampere bours' output. The storage batteries for 
each vehicle weigh about 1,250 lbe., each oell being 
incased in & rubber jar. The total weight of a 
hansom of this description, whioh is now fast be- 
coming a common sight on the thoroughfares of this 
oity, is 3,000 pounds. The feature of these hansoms 
whioh probably strikes the observer the most on 
first sight is tbe peculiar construction of the wheels. 
These instead of being built with wooden or metal 
spokes as in the case of the Frenoh automobiles are 
made of two metal plates 3 inch thiok. This form 
of construction, although materially strengthening 
the wheels, and thus making them more durable, 
gives one the impression of weight and makes the 
carriage look clumsy. In fact, as may be seen from 
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the above figures, the bansom automobile as at pres- 
ent in use in this city weighs some 500 Ibs. more than 
a French conveyance capable of carrying one or two 
more persons. In this case as in many others in this 
country, we have sacrificed beauty of design for 
strength. That the automobile, whether electrically 
propelled or otherwise, will never become popular 
in the United States, as it appears to be gaining in 
France, for country use and long distance runs, is an 
assured fact, for in traveling from one point to an- 
other the average American would prefer the more 
speedy and commodious means afforded by the rail- 
way. For oity work, however, the electric auto- 
mobile would seem to have advantages which shonld 
bring i$ more and more into practical use as the 
weight of storage batteries for a given output is re- 
duced. 
& * xX 

To the average Ameri- 

The can some of the facts 
Telephone Situation brought out by the re- 

in London. port recently issued by 
a special committee of 
the English Parliament on a method of improving 
the telephone service in London are surprising to 
say the least. That the largest and presumably one 
of the most enlightened cities in the world should 
be so tardy in adopting telephone facilities is aston- 
ishing. From all accounts many cities of one-tenth 
the population of the great English metropolis have 
as many or more call telephone offices and conse- 
quently better service. 

A few years ago the telephone service in the United 
Kingdom was in the bands of the Government, as the 
- telegraph service now is, both being run as a de- 
` partment of the Post Office; subsequently, however, 
it was thought advisable to grant a license to a pri- 
vate corporation, known as the National Telephone 
Company, to operate local exohanges, which license 
expires in 1811. The principal reason why the tele- 
phone has not become more popular in London 
would, however, seem to be, not the poor quality of 
service furnished, but the spirit of conservatism 
which prevails in England and $o wbich may be 
attributed the fact that that country even now pos- 
sessen but a few hundred miles of electrically pro- 
pelled street railways. The following extract from 
the London correspondent of the New York Sun 
gives an excellent idea of this senseless conservatism : 

“t One of the principal banking houses of London 
installed a telephone in ita chief office a few months 
ago. It proved a great nuisance. They were con- 
stantly called up about business mattera which were 
usually dealt with by messenger. The clerk whose 
duty it was to answer the calls complained to the 
directors that his other work was much interfered 
with by the telephone bell. So the directors con- 
siderately ordered the removal of the offending in- 
strument. Less tbana week later the bank was 
muloted in £1,200 by a clever swindler with a fraud- 
ulent oheck. Another banker bad tried to send ad- 
vanoce warning of the fraud by telephone, and the 
messenger whom he sent subsequently arrived too 
late. But even this lesson did not procure the rein- 
stallation of the telephone. As a matter of fact, it 
is not considered quite respectable for a conservative 
banking house in London to inolude this new-fangled 
contrivance in its equipment." 

As previously stated, the main object of the special 
committee of Parliament is tu discover the defects 
of the present system with a view to its betterment. 
In the opinion of this committee the service as it 
now exists is inaccessible to those who only desire 
to use the telephone occasionally. To reap the full 
advantage it is necessary to pay a comparatively 
heavy subscription in return fora privilege quite 
limited in extent. The present system gives access 
to telephones only to subsoribers, regarding which 

the special committee says: 
* Just as if the Post Office should decide to de- 
spatoh telegrams only from persons paying an annual 


subscription, and to allow such persons, on pay- 
ment of their subscription, to despatob, without 
further charge, any number of telegrams, requiring 
at the same time that telegrams should be addressed 
only to persons connected with the Post Office tele- 
graphs by private wires.” 

The Swiss plan is strongly advocated by the com- 
mittee for the following reasons : 

“Messages can be sent by non-subscribers from 
call offices aud delivered to non-subsoribers by ex- 
press messengers, but, in addition to this, just as 
some persons in this country hire private telegraph 
wires to connect them with the general telegraph 
Service, and thus avoid the necessity of delivering 
messages at or receiving them from a telegraph 
office, so persons who wish to save the journey to a 
call office to despatch a telephone message or to re- 
ceive it direct instead of by a written message, can 
secure a private telephone in their house or office 
on payment of (after two years) £1 12s. For all 
messages actually sent subscribers and the public 
alike pay the same fixed toll, smaller if the mes- 
sage is a local one, larger if it travels over the trunk 
wire; the price for all distances over trunk wires in 
Switzerland being the same. Each message sent by 
& subscriber is numbered and an account against 
him is kept, It follows under this system tbat 
every telephone can be used by the general public 
instead of being confined to the actual subscriber, 
with the result that in many towns every shop or 
place of business which has a telephone becomes in 
practice a public call office.”’ 

One hundred dollars a year for so-called unlim- 
ited service in London does not at first sight seem 
exorbitant, but when it is recalled that probably 
one-half of the business transacted by telephone in 
this country has to be carried on by means of private 
messengers, on the other side, owing to the scarcity 
of telephone connections, the rate charged would 
seem ample. 


Under the Searchlight. 


Notes and Comments on Various Topics. 


IT is somewhat mortifying to have to acknowledge 
a delinquency, but when one is unfortunate it is 
just as well to be humble and confess. Owing to 
unavoidable circumstances aud an unreliable re- 
porter, we failed to give an account last week of an 
affair which was well worthy of prompt record, We 
refer to the electrical clam dinner given at the Pom- 
ham Club, Providence, by Mr. Eugene F. Phillips 
and the American Eleotrical Works. We had se- 
cured the services of an expert note-taker of high 
gastronomic intelligence and a keen appetite for 
everything choice in the fish line, so he claimed, 
and rested easy iu the expectation of getting a report 
of the proceedings at that dinner that would insure 
the sale of at least a thousand extra copies of the 
paper and be read with avidity by every clam baker 
in thecountry and along shore. His report failed to 
reach us in time for last week’s paper ,and when the 
man himself put in his tardy appearance he offered 
the apology that the clam dinner was suoh a fine af- 
fair and so prismatio in its multitudinous enjoy- 
ments that i& would be damaging for any serious re- 
porter’s reputation to attempt a hasty desoription of 
ib, so he had jotted down a few of the best-balanoed 
oocurrenoes and set out for the train that he ex- 
peoted to take for home. When he reached the depot 
he found that he had a couple of hours to wait, so 
he thought he would take a run round the State and 
see the landscape. The walk was longer than he 
had estimated, for there is à good deal of land in 
Little Rhody after all, and when he returned to the 
depot the train had departed. This rattled him, 
and, as was to be expeoted, having failed to accom- 
plish what he was employed to do, he decided to let 
the world go by and put his trust in Providence, 


When we tackled him for his neglect, he bore our 
censures without even a blush, sustained apparently 
by the recollection that anyway he had enjoyed a 
royal feast of clams and the company of a big crowd 
of the brightest fellows in the electrical business, 
and had seen much of the territory that Roger Wil- 
liams and Anne Hutchinson had ohosen as an asylum 
from Puritan fanaticism. 

The olam dinner, as is now well known, came off 
at the time set, on the 10th inst., and was voted 
superb by all who attended it, and these had gath- 
ered from all sections of the country not included in 
our new territories. At the next annual clambake 
of the American Electrical Works, we have no doubt 
that the veteran host, Mr. Eugene F. Phillips, will 
have the satisfaction of greeting several new faces, 
some perhaps of Mongolian contour, from the lands 
our conquering squadrons and armies have added to 
our possessions. We trust our reportorial arrange- 
ments at that time will be adequate to the occasion, 
and carried out witbout necessitating a gall-shrivel- 
ing apology. 

X & k 

IN order to meet the difficulties experienced with 
railway car brakes, the ingenious Kubierschky brake, 
says the Scientific Press, has been invented. It iscom- 
posed of four steel segments and coils inolosing one 
of the car axles, the segments being bolted together 
and acting as a brakeshoe, thus forming a rigid sys- 
tem tbat is bolted, by means of a projeoting sbank, 
fo an arm arranged in the under frame of the oar. 
In front of the shoe is an iron disk, fixed and keyed 
to the car axle, which forms the armature to the 
shoe, this being held at its proper distance from the 
shoe by springs. On an electric ourrent being passed 
through the coils, the friction surface of the brake- 
shoe is brought into contact with the diek, cheoking 
the rotation of the axle and the progress of the car. 
At Dresden, as reported, the application of the brake 
to a seven-ton car traveliog at fifteen miles an hour 
brought .the car to rest within a distance of forty 
feet. ` 

& & * 


A Use for Liquefled Air. 


It is reported that a use has been found for lique- 
fied air, the possibilities of which have been matters 
of discussion among scientific men for some time. 
According to the Mining Reporter, a discovery was 
made recently by which it is now practicable to use 
liquefied air in underground work, such as mining, 
driving tunnels and sinking shafts. It is said that 
under proper conditions the liberation of air from 
the liquid can be effective in generating power with 
which to run drills under ground, pumps, hoists, 
eto., while cool air can also be supplied in the deepest 
mines, The liquid air can also be used in freezing 
soft ground, making tunnel cutting less hazardous 
and tedious. If there is any reliability in tbis re- 
ported discovery, and its suocess can be praotically 
demonstrated, it will make a new departure in 
the lines of work named, and once again make the 
genius of science the soul of industrial progress. 

& & x 

THE Electrical Engineer, London, referring to the 
General Electric Company, says: This large man- 
ufaoturing and financing concern does an enormous 
business, but bas not been able for years past to 
make money for its shareholders. Henoe the oonolu- 
sion arose that the business was over-capitalized, 
and by a special resolution the capital has been re- 
duced from £6,092,000 to £4,165,400. There is no 
doubt that the company originally valued its patent 
rights too highly, and that the smaller sum more 
nearly represents the value of the undertaking. 
Even at this value no figures are published to show 
that dividends can be paid, but the officers of the 
company say that this is the case. It is a pity that 
such large ventures should not be run, at least to 
some extent, in the interests of those who have 
found the money to start them.“ 
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CANADIAN NOTES. 


Mr. J. W. Poupore, M.P. fot Pontiao, is negoti- 
ating with an American syndicate capitalized at 
$5,000,000 to erect smelters at Ottawa and Georgian 
Bay in connection witb the Ottawa ship vanal. In 
relation to this, a gentleman is in Ottawa to patent 
an eleotrical smelter. | 

Complaints have been made to the Agricultural 
Department of Canada by Montreal sbippers respect- 
ing damage occasioned to perishable articles of ex- 
port, owing to lack of proper ventilation on some of 
the steamships. It is understood that at least fifteen 
of the principal ocean-going steamers sailing out of 
that port will be fitted this fall with eleotrio appa- 
ratus for proper ventilation. 

The oity council of Toronto, Ont., has accepted 
the tender of the Sprague Elevator Company of New 
York for the supply of three electric elevators, with 
the plant for five, for the new municipal buildings of 
Toronto. The architect states that the eleotric plaut 
will operate 300 or 400 lights in addition to the 
power required for ranning the elevators. 

A company of capitalists in Winnipeg, Manitoba, 
purposes utilizing a portion of the water power on 
the Winnipeg river. The scheme involves the estab- 
lishment of an electrio railway from the mouth of 
the Whitemouth river to points along the Winnipeg 
river, and also the transmission of electric power to 
tbe city of Winnipeg. 

The Shawinigan Water & Power Company, which 
proposes to utilize Shawinigan Falls on the St, 
Maurice River, in the province of Quebeo, seventeen 
miles from the town of Three Rivers, has decided to 
install at onoe a plant capable of developing 100,000 
horse-power. The plans bave been prepared by T. 
Pringle & Son of Montreal, assisted as consulting 
engineer by W. C. Johnson of Niagara Falls, N. Y., 
and the company is now calling for tenders. It is 
understood that power will be sold at Three Rivers 
cheaper than it can be obtained at any other port in 
the world reached by ocean-going vessels, and also 
at the falls ata proportionately low figure. A strong 
company,has been formed, with the following di- 
rectorate: A. F. Gault, Thos. McDougall, Hon. L. 
J. Forget, P. N. Greenshields, all of Montreal, and 


John Joyce, H. H. Melville and J. E. Aldred of 
Boston, Mass. The company is confident that the 
advantages which it can offer to manufacturers on a 
large soale are so great that it will mark an era in 
the industrial development of the province of 
Qaebeo. 


The Cataract Power Company of Hamilton, Ont., 
formed its first connection with that city last week, 
sending in 22,000 volts over the wires from its water- 
power canal near Thorold, Ont., thus demonstrating 
its ability to convey electrical power a distance of 40 
miles. The plant to do this cost about $500,000. A 
large driving motor of 40 horse power was used in 
the test, and 200 incandescent lamps had been ar- 


ranged in the form of a shield which were illumi- 
nated. It is expected the company will supply the 
Hamilton Eleotrio Light and Power Company with 
power for its dynamos by October 1. 


The Edison Illuminating Companies' Meeting. 


The nineteenth annual meeting of the Association 
of Edison Illuminating Companies was held at Sault 
Ste. Marie, Mioh., on the 12th, 13th and 14th inst. 
About eighty delegates were present. Papers on 
various subjects connected with electric lighting 
and management were read. Among the ant hors of 
these were W. S. Barstow of the Brooklyn Edison 
Company, K. W. Liele of the New York Edison 
Company, A. E. Leslie and Charles S. Shepard of 
New York; Oliver Bushnell, Chicago; Caryl D. Has- 
kins, Boston; C. E. Perry, Indianapolis, and W. E. 
Kingan, Sault Ste. Marie. 

A large number of ladies accompanied the dele- 
gates, and steamboat excursions and social enter- 
tainments made the visitors feel that they were 
abundantly repaid for their trip to the Soo.“ 
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THE BRITISH ASSOCIATION. 


(From our London Correspondent.) 

The Bristol meeting of the British Association 
opened on Wednesday, September 7, with the address 
of the president, Sir William Crookes. The number 
of members and associates who had registered their 
names at Bristol np to Wednesday evening was 2,284, 
including a number of eminent scientists from foreign 
countries, some of whom were expressly in attend- 
ance for the purpose of taking part in the important 
conference on Terrestrial Magnetism and Atmos- 
pheric Electricity’? which is being presided over by 
Prof. Rucker. References congratulatory in charao- 
ter were made to the conference in several of the 
sectional addresses, Prof. W. E. Ayrton, F. R.S., 
in his address to the Mathematical Section expressed 
himself as follows: 

„The earth is an object of much importance to 
the terrestrial magnetioian, the telegraph electrician 
and the tramway engineer, but while the first aims 
at observing its maguetism and the second rejoices 
in the absence of earth currents which interfere with 
the sending of messages, the third seems bent on 
converting our maps of lines of force into maps of 
lines of tramway. It seems as if electric traction is 
destined in time toannihilate magnetio observatories 
near towns, and even to interfere with telegraph and 
telephone systems. The principle of the survival of 
the fittest is quoted by some electrical engineers, 
but can the system of eleotric traction, which has 
already destroyed the two most important magnetic 
observatories in the United States and British North 
America, be the fittest to survive? Again, do we 
take such care and spend such sums in tending the 
weak and nursing the siok because we are convinoed 
that they are the fittest to survive? Let the elec- 
trical engineer who is inclined to think slightingly 
of the deflection of a little magnet compared with 
the whirl of bis 1,000 HP. dynamo go and visit a 
certain dark storeroom near the entrance hall of the 
Royal Institution, and while he looks at some little 
coils there ponder on the blaze of light shed over the 
whole world from the dimly lighted cupboard in 
which those dusty coils now lie. Then he may 
realize that while the earth as a magnet has endured 
for all time, the earth as a tramway conductor may 
at no distant date be relegated to the class of tem- 
porary makeshifts. 

** During the present year the publication of ab- 
stracts of foreign papers on physics, begun by the 
Physical Society in 1895, has been continued jointly 
with the Institution of Electrical Engineers. Science 
Abstracts was the name selected for this periodical, 
and its contents include general physics with sep- 
arate sections for each branch, and general electric 
engineering with separate sections for each of its 
more important sub-divisions, Its value is already 
recognized by the British Association and by the 
Institution of Civil Engineers, who make liberal 
contributions towards the expenses of publication. 


It is hoped that finally the scheme may be supported 
by the scientific societies of many Anglo-Saxon coun- 
tries, as the saving of time and trouble that will be 
effected by such a journal can haidly be overesti- 
mated." 

The International Conference was opened on the 
morning of the 8th inst. by an address delivered by 
tbe president, Prof. Rucker, in which he referred to 
the danger, alluded to by Prof. Ayrton, of the rapid 
extension of electrical railways affecting magnetio 
observatories and thus interfering with researches of 
ultimate benefit to the whole human race. 

A paper was read by Professors E. B. Row and 
W. O. Attwater on ‘‘ Conservation of Energy in the 
Human Body.’’ A discussion followed and Prof. 
Aryton drew attention to the fact that the energy of 
musoular action is probably oapillary or electrical, 
the human machine being more analagous to an 
eleotrio battery and motor than to a steam engine. 
Mr. W. N. Shaw agreed with Prof. Ayrton's view of 
the electro-chemical nature of the energy of the 
human body. 

A report submitted by the Committee on Com- 
paring and Reduoing Magnetic Observations“ was 
taken as read. 
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COST OF ELECTRIC POWER FOR STREET 
RAILWAYS AT THE SWITCHBOARD 
STEAM AND WATER POWER.* 


BY R. W. CONANT. 


It is my privilege to be able to communicate to you 
acts and figures bearing on the operation of forty- 
four power stations located at the important street 
railway centers throughout the country. These figures 
cover for the most part the operation of the stations 
during the past year, aud were obtained through the 
kindness of members of this Association, as well as 
from experience on the roads in Boston. The aggre- 
gate capacity of power stations represeuted is 98,387 
KW., or 131,800 electrical HP. 

The total cost of operation for the production of 
power alone from these stations during the past year 
has been $1,825,000, and if the power had been pro- 
duced by all at as low a cosb as it was in a number of 
the more economical stations the saving for the year 
would have amounted to $443,300. It is the obief 
purpose of this paper to explain the if, and to obtain 
some idea of its size. 

In what bas been published on this subject there 
are a great variety of opinions as to what sbould be 
included in the cost of power, and also as to whether 
the basis of comparison should be the car-mile or Kw. 
hour, this latter being due to the fact that up to 
within a few years there had been no reliable instru- 
ment adopted by street railways for the measuring 
of their output. 

The car-mile basis is not a fixed standard. A oar- 
mile up hill takes a great deal of power, whilea car. 
mile down hill should take none, and mag be made 
8 source of power. 

In the analysis of costs of operation of power 
stations of various sizes and types it is first necessary 
to adopt a standard for the unit of power. We have 
seen that the car-mile is unreliable. Recording 
wattmeters are at present constructed which will 
measure the output in KW. hours. They can be 
made to give results which are aoourate within a 
very few per cent. This statement is abundantly 
verified by aotual experienoe, and is gradually be- 
coming universally recognized. It is no doubt 
difficult for one who has been acoustomed to figure 
cost of power production on a car-mile basis to rec- 
oncile himself to the Kw. hour. It should, how- 
ever, be very easy for the steam engineer who is ac- 
oustomed to deal with HP., since the KW. hour 
equals 1.34 electrical HP. hours, 

It was evidently the idea of your Executive Com- 
mittee in limiting the title of this paper to cost at the 
switohboard to abolish the car mile and adopt the 
KW. hour as the unit of power. And in comparing 
the costs from the various stations I shall use this 
unit. For the beneát of those who are accustomed 
to considering the costs per car mile it will be in- 
teresting to know that on many roads a car mile 
takes just about 1 Kw. hour. This is not true where 
grades and equipments are extremely heavy; in suoh 
cases two or three times this amount may be required. 

In the costs of power, whether it is produced by 
steam or water, should be included the fixed charges 
as well as the cost of operation. Under fixed charges 
are interest, depreciation, iusurance and taxes on 
the capital invested in the land, buildings and ma- 
chinery of the power station. Under operating ex- 
penses are fuel, labor, supplies, repairs, superintend- 
ence and general expense. In both the fixed oharges 
and operating expenses the component items vary be- 
tween widely different limits, and it becomes im- 
possible to construct a law that will predict the cost 
under all circumstances. On the other hand, for one 
who has had experienoe it is comparatively easy to 
predict what the power ought to cost under a given 

set of conditions. What it will cost must, of course, 
depend on management as well. In view of the 


* Paper read atthe Convention of the American Street 
Railway Association, Boston, Sept. 6-9, 1598. 
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variety of the ciroumstanoes governing these coste, I 
have deemed it advisable to establish for purposes 
of comparison a standard plant whose conditions are 
fixed. 

It is not my intention to imply that the perform- 
ance or equipment of this station which I shall em- 
ploy as a standard is ideal or could not be bettered, 
but rather to assume equipment and performance 
based on facts obtained from stations in actual com- 
mercial operation during a long period of time. As 
this station is desoribed, its performance may seem 
to border on the ideal, and there is no question but 
that its performance is consequent on favorable oir- 
oumstances—very nearly, we may say, test conditions. 
It is, however, in my opinion, best to err on this 
side 1ather than on the other in establishing a station 
for comparison. 

I ehall assume the station to be located on the 
water front; the exact spot is unimportant, but since 
this Association has chosen Boston as ita meeting 
place we oan consistently locate the station here as 
well. I have fixed the capacity at 3,600 KW.; the 
building erected on firm ground requiring but little 
piling or filling, building and chimney of brick. 

For equipment, three oross compound condensing 
engines, oylinders 28 in. and 56 in. by 5 ft. stroke, 
speed 80 revolutions per minute, steam pressure 150 
Ibs.; three 1,200-Kw. direct-oonnected generators, 
six water-tube safety boilers, 500 HP. each, econo- 
mizers and exhaust feed water heaters, electrically 
driven feed pumps and coal bandling apparatus. 
Such a station would cost to install as follows: 


CAPITAL INVESTED. 
Building, foundations fer engines and bollers, 


chimney, coal handling apparatua.................. $120,000 
Engines and condensers, heaters, separators 
and PiplG....... T (vͥuαæLÜQ—Q⁊— ˖.—ͤ—pũ:a!ü (( ——2— . 91, 800 
Feed pumps and economizers.................. ......... 18,C00 
Boilers and flue connections complete............... 61,C00 
Generators and switchboard complete 73,800 
Land and docking facilities. . . 17. (00 
Engineering and sundries....................... EEEIEE 5,000 
e! ² / E EA TA $356,600 


or about $107 per KW. capacity. 

To obtain the figure for fixed oharges I assume in- 
terest at 6 per cent., insurance and taxes 3 per cent., 
depreciation 2 per cent., total 11 per cent., whioh 
makes an annual fixed obarge of $42,526. 

I sball assume that this station produces 10,500,000 
KW. hours per annum; dividing the annual charge 
by shis figure gives four cents per Kw. hour for fixed 
eharges. The depreciation is not intended to oover 
repsirs, whiob will be included under operating ex- 
penses. The 2 per cent. assumed for depreciation is 
to establish a sinking fund against the time when 
the station will bave to be entirely replaced by one 
of more modern and economical design, time of re- 
placement being taken at fifty years. A few years 
ago the time of replacement should have been as- 
sumed much shorter, owing to the imperfect design 
of power station apparatus then existing. But with 
the present advanced state of the art improvements 
cannot be expected to develop as rapidly. 

Before arriving at the cost to produce power from 
this station it will be necessary to obtain the oper- 
ating expenses. In making comparisons between 
stations of different sizes and types the cost of labor 
is tbe moet perplexing item, some stations operating 
with two shifts, others three. Some have engineers 
paid at different rates, and men which appear on the 
records of some are in a capacity whioh in others is 
absent or replaced by men of anotber olass and rate 
of pay. I therefore give the following method of 
analysis of the labor item, whioh gives satisfactory 
results when applied to station operation. 

I can illustrate the method and at the same time 
derive the operating expenses by applying it to our 
standard station. It is assumed that this station 
operates with three shifts of men, the duration of 
each shift being eight hours. This makes the shift- 

hours per day 24, or 8,760 for the year. The same 
number of shift- hours would of course be obtained 


by two shifts of 12 hours each, as is the case with 
some stations. For the three-sbifé station, the first 


two probably would have the full 
complement of men, while tbe third 
would not, as the station might be 
shut down on that ebift. But as 
there is considerable inspection, 
cleaning and overhauling, this shift 
requires almost as many men, though 
their rate of pay may be less. The 
higheat rates of pay would be on 
the shift of heaviest load. Tbe orew 
to operate the standard plant would 
be about as follows : Two engineers, 
one oiler, one helper, two firemen, 
one coal passer; total, seven men per 
shift. 

The average rate of pay pet man 
is taken at 27 cents perhour. This 
would be caloulated from an actual 
station by dividing the total amount 
paid for wages, including obief en- 
gineer’s salary, by the product of 
the number of men operating with 
the hours each bas wo:ked. Tae 
number of men per shift for this 
station being 7, I will divide thir 
figure by 8.6, which is the figure ex- 
pressing the capacity in 1,000 KW. 
units. This division gives 1.94 as 
the number of men per shift per 
1,000 Kw. capacity. This figure will 
vary with the type and size of sta- 
tion, as we shall see later. The 
frac ional part of the man of course 
only appears in figuring. 

Multiplying the 1.94 by the rate 
of pay, 27 cente, gives 52 cents as 
the oost of labor per hour per 1,000 
Kw. capacity. This multiplied by 


3.6, the number of 1,000 KW. oapao - 


ity, gives $1.87 asthe total cost ol 
labor required to operate the station 
per hour. 

It will further aid in the analysis 
of the labor item to introduce the load 
factor, As this term is sometimes 
employed in a different sense from 
that used in tbis paper, I shall de- 
fine it to be that per cent. whiob 
when multiplied by the capaoity o! 
the station in KW. and by the shift 
hours for the period gives the Kw. 
hours’ output for the time consid- 
ered. I take as the load factor of 


this station 33 per cent. average for : 


the year. You may remember that 
in the consideration of the fixed 
charges I gave as the KW. hours per 
year 10,500,000, which is 33.3 per 
cent. of 3,690 Kw. multiplied by 
8,760, the shift hours per annum. 

It has been shown above that $1.87 
is the average cost of labor to oper- 
ate the station for one hour, and if 
we obtain the average KW. during 
the hour, which is Kw. hours for 
that period, a simple division will 
give the figure for the oost of labor 
per KW. hour. The load factor gives 
the means of obtaining the kw. 
hours, and by multiplying 3.6 by 
1,000 and 33.3 per cent. gives 12,000 
as the average KW. for the hour or 
KW. hours for that period. Dividing 
$1.87, cost of labor to operate the 
station per hour, by 1,200 gives 
.157 cent as the cost of labor per 
KW. hour. 


But 3.6, the figure representing the capacity, was 
. used as a multiplier in obtaining both the oost of 
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labor, $1.87, and 1, 200 Kw. hours. It therefore dis- 
appears in the division, and the expression for t 


cost of labor per Kw. hour is made independent of 


the capacity of the station to that extent. The rule 
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then for obtaining the cost of labor per Kw. hour for 
any station is to multiply the rate of pay of the men 
by the number of men per 1,000 Kw. capacity and 
divide by the product of the load factor and 1,000. 

The use of this method will be illustrated if we 
compare the cost of labor per KW. hour in the first 
two columns of Table No. 1. It is .157 for the 
standard and 56 cents for station No. 1. It is rather 
difficult to account for this great increase until we 
notice that the men per 1,000 Kw. is 4.7 as against 
1.94. The rate of pay and load factor also enter, as 
I shall show later. 

I have constructed a diagram which gives the re- 
sults of this expression for cost of labor for all usual 
rates of pay, load factors and men per 1,000 Kw. 
This diagram is based on a rate of 27 cents per hour, 
and there is also given a reduction table, which gives 
the per cent. to be added or subtracted for other 
rates than this. To illustrate its use, suppose we 
have a station whose equipment requires five men 
per shift per 1,000 Kw. capacity. During a month 
of high output it might operate at a 30 per cent. 
load factor. On the diagram, following 5 up to 30 
gives cost of labor at 45 cents per KW. hour. In a 
lighter month the station might operate at a 15 per 
cent. load factor. Following 5 up to 15 gives 9 
cents, or twice as much for labor per KW. hour. 

To further illustrate the use of this diagram, let 
us consider that the equipment of our standard sta- 
tion is cut into so many units that it required 3.7 
men instead of 1.94. Price of labor and load factor 
being 27 cents and 33.3 per cent. respectively, 3.7 
followed on the diagram up to 33.3 per cent. gives 
.3 of a cent, as against .157 cent for standard. 

The cost of fuel is the next item to be considered 
in the operating expenses of the standard station. 
Considering coal as the fuel used, its cost per KW. 
hour depends on the price per ton and on the effi- 
ciency of the station, which is best expressed in 
pounds coal consumption per KW. hour. The coal 
for standard station I have assumed to be clear 
bituminous, costing $3 per short ton delivered. 

As to the efficiency, I am able to quote from tests 
in which I was personally engaged on a station of 
the same size and similarequipment. The duration 
of the test was forty-five hours, made under actual 
conditions of railroad service during the day, and 
at night the load was kept on the station by means 
of a water rheostat. I will say here, however, that 
the test on the steady night load did not show any 
great gain in efficiency, due to the fact that the day 
load of the station was steadied by feeding in with 
others. The average efficiency of transformation 
IHP. to EHP. at the switchboard was 90 per cent. 
The steam consumption of the engines was 14.5 lbs. 
per IHP. hour. This record on a later test bas been 
lowered. The boiler evaporation was 9.4 lbs. water 
per lb. of coal from actual conditions. The coal 
used was New River bituminous. The economy of 
the station, represented by the coal consumption in 
pounds per KW, hour, was 2,3. I have assumed 2.2 
for this figure for the standard station. 

Reducing price per ton to price per pound and 
multiplying by 2.2 gives .33 cent as the cost of coal 
per KW. hour, This appears in Table No. 1 under 
cost of fuel. As an illustration of what the cost 
would have been had the engines required more 
steam, say 26.6 lbs. per IHP. hour, as might be the 
case with a non-condensing engine, referring to the 
fael diagram and considering the electrical efficiency, 
boiler evaporation and price of coal to remain the 
same, 26.6 to 9.4 lbs. water per pound of coal gives 
3.8 lbs. coal per KW. hour. Following this line down 
to horizontal $3 coal line and vertically upward 
from this point to cost of fuel in cents per KW. hour 
we obtain .57 cent, were the efficiency of transfor- 
mation 100 per cent., but since it is assumed to be 
but 90 per cent., 11 per cent. has to be added tothis 
cost, as shown in the reduction table. This gives 
the cost of coal per KW. hour .63 cent, as against .33 
for the condensing engine. 


There remains to be included in the operating ex- 


pensesfor this station, water, oil, small supplies, re- 


pairs, superintendence and general expense, which I 


plants I will review briefly the circumstances gov- 
erning the production of power by water. 
The application of water power to street railways 


LABOR AT 27 CENTS PER HOUR 
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have estimated at .093 cent per KW. bour. The total 
operating expense foots up to .58 cent., which added 
to the fixed charge of .4 cent makes the total cost 
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has the following points of advantage: In plants 
operated under any but very low heads the genera- 
ting machinery may be installed at a less cost than 
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power from standard .98 cent or very nearly onecent 


per KW. hour. 
Before oomparing the costs from the various steam 
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for steam. The fuel expense also disappears 
as well as a portion of the cost of repairs. A part 
of the labor expense will be saved, inasmuch ag 
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no engineers, firemon or coal bandlers are required 

The main disadvantage in the application of 
water power to street railway operation lies in the 
fact that generally railroad power stations are quite 
distant from waterfalls, and that it is very expensive 
to transmit the electrical energy to any considerable 
distance, the distance of transmission being hun- 
dreds of miles for the majority of street railways. 
That it may be made more profitable to employ water 
power when its location is nearby the road and the 
price of coal is high also, there can be no doubt. 


The oost to produce power from water is often 
compared with the oost to produce from ooal on the 
basis of continuous operation for twenty-four hours 
aday. For street railway service this method gives 
a false impression, since it implies that the maobin- 
ery is working at its full capacity for 8,760 hours 
per annum, or 100 per cent. load factor; as a matter 
of fact, for street railway service a load factor of 33 
per oent. is high. 

To look at this from another point of view, the 
demand for power for street railways cannot be in- 
creased at will, as it may be in a manufacturing 
concern. In the latter, if it is found advisable to 
run night and day at full capacity, instead of ten 
hours, there is produced a correspondingly greater 
amount of the product, be it flour, steel rails or car- 
bide of caloium, and this output is produced at a 
correspondingly deoreased oost per unit. For street 
railway service, on the other hand. there has to be 
installed sufficient machinery to take the peak of the 
load. 

This is usually three times the average, and is 
only of a few hours’ duration each day. If it were 
necessary or profitable to use this full capacity oon- 
tinuously for other industries it would be posssible 
to do this with very little increase of labor, no in- 
crease of fixed oharges, and the additional expense of 
producing the greater output would be merely the 
ooal and a slight inorease of supplies and repairs. 
This combination is the feature of the Niagara 
work. 

When the expense of transmission shall have been 
deoreased by the successful employment of higher 
voltage, it will then become a problem as to whether 
it will not be profitable to produce power from a 
steam plant losated at a coal mine, coal oosting in 
this case but 80 cents a ton. This would bring the 
cost of fuel down to .12 cent per KW. hour, as 
against .33 cent for standard plant. Farther, this 
expense would only continue for the comparatively 
small number of hours that tbe plant would have to 
be operated for street railway service. This might 
be better economy than to pay tbe fixed oharges that 
would acorue from the expensive development of 
water powers at possibly much greater distavoes. It 
is to be notieed in this connection that the cost of 
installing the steam station would be considerably 
less when located at the coal mine, since it would 
then be unnecessary to equip with the most econom- 
ical and expensive machines. 

Water power produced in various parts of the 
country varies greatly in its cost. It is reported that 
the electrical energy so produced costs from $14 to 
$32 per annum per KW. continuous output. This ex- 
pense is largely made up of fixed charges, whioh in- 
orease rapidly asthe expense of making the necessary 
improvements is greater. The standard steam plant 
produoes power with $3 coal for $29,and with 80 cent 
coal for $22 per KW. per annum, which compares 
very favorably with theabove for water power. 

A disadvantage occurring in the use of water power 
is that in some cases, on account of certain periods of 
low water, an auxiliary steam plant bas to be kept 
in reserve, whioh is, of course, an additional ex- 
pense. There can be no general rule given that will 
determine whether itis more advantageous to use 
water or steam power. Each case muet be figured 
by a competent engineer and decided on its merits. 

The great majority of street railways being oper- 

' ated by steam, I shall not dwell longer on water 


power, as there is considerable ground to be covered 
in the consideration of the steam stations. I have 
compiled and classified the data on representative 
ones throughout the country ; Tables No. 1 and 
No. 2 give the resulta. 


The general arrangement of the tables is as follows: 


Each vertical column contains the data for a differ- 
ent station during a stated period, Each station is 
represented by a number, which appears at the head 
of the column; only a portion of the table is exhibited 
to you on the large diagram, for obvious reasons, 
but I will desoribe the different items as they appear 
in the completed table. The first column is headed 


in the proper place under costs are the per cent, , 
and per cent total, which figures represent the per 
cents the items bear to the corresponding ones for 
standard and to the total operating expense respeot- 
ively. 

The number of shifte, duration in hours and shift 
hours, together witli the rate of pay of men in cents 
per hour and number of men per shift per 1,000-kw. 
capacity, complete the data necessary for the analysis 
of the cost of labor. Coste are all expressed in cents 
per KW. hour. Opposite fuel, pounds of coal per 
KW. hour and price, which is dollars per short ton, 
give the necessary figures to analyze the cost of fuel 
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S, for standard station; following down the column, 
first comes the capacity expressed in multiples of 
1,000 Kw., 3.6 meaning 3,600 KW. The number of 


unite of engines 3, ditto for generators 3, number of 


units engine per 1,000-KW. capacity is .83, obtained 
by dividing 3 by 3.6; ditto for generators .83. The 
next line under type isa desoription as to whether 


.$he engines are belted or direct connected to the 


generators, B for the former and D C for the latter. 
The two lines marked S C Tand N or C refer to en- 
gines, simple, compound or triple, non-condensing or 
condensing, as in standard C C is compound oon- 
densing. | 

The period during whioh the averages are taken is 
given in days. Load factor is in percent. Inserted 


per KW. hour. Kind 4 or B refer to anthracite or 
bituminous. 

Repairs, supplies other than ooal, that is, water, 
oil, waste, lamps and miscellaneous, as well assuper- 
intendence and general expenses, are treated as 
one item, he:eafter called general expense, 

Asa supplement to the tables, in order to more 
clearly illustrate the relation of the costs, I have 
constructed diagrams in which these are represented 
by different characters of lines as to sbading. 

It will be noticed that these shaded lines are of 
various heights, their height corresponding to the 
cost of power in cents per KW. hour. Three kinds of 
shading are used: horizontal, equaling the cost of 
coal; vertical, the cost of labor, and diagonal, gen- 
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eral expense. These, which are operating expenses, 
are laid out above the line, and black, equaling fixed 
charges, is plotted below theline. The distance 
from the base line 0 up to 1 represents 1 cent. and 
the magnitude of each item is denoted by the length 
of itsshading. The diagram for Table No. 1 is laid out 
in six groups, one group for each station. The first 
or lef& hand column in each group represents the 


HOUR 


CENTS PER K.W. 


costs for the standard station. You will notice that 
its total length, including the black, is about equal 
to the distance between 0 and 1, so that, including 
fixed charges, the cost of power per KW. hour per 
annum for the standard station amounts to about 1 
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INSPECTION AND TESTING OF MOTORS 
AND CAR EQUIPMENTS BY STREET 
RAILWAY COMPANIES.* 


BY F, B. PERKINS. 
In discussing this subject I have decided to speak 
of inspection and testing separately. The work of 
inspection is to be attended to principally in the 


costs LLLI 


X l 
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car houses, with a small amount of attention while 
cars are inservice. The testing is to be done in the 
repair shop. In no direction can a railway com- 
pany save money or increase dividends more rapidly 
than by having its equipments thoroughly inspected 
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cent. It also appears that the fixed charges are ap- 


proximately equal to the coal. Labor is roughly 
about half the coal, and general expense about half 
the labor. These proportions are easily remembered, 
and we might expect them to hold approximately 
for stations under similar governing conditions, 

( To be continued. ) 
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by competent men, working systematically under 
intelligent direction. After a car bas been through 
the repair shop and is again placed in service ib is 
naturally supposed to be in first-class condition. It 


* Read at the Convention of the American Street Rail- 
way Association, Boston, Sept. 6-9, 1898. 


comes then under the immediate supervision of one 
or more men, presumably the day and night fore- 
men, whose duty it is to keep that car in good con- 
dition for so long a time with as little expense as 
is possible. These men should be thorougbly ac- 
quainted with every detail of that car. Instead of 
examining cars once in thirty or sixty days a daily 
inspection is necessary. I have thought it expedient 
for the purpose of setting forth my views on inspec- 
tion to describe the work as being carried out in a 
modern car house containing fifty equipments, and 
arranged for the easy handling of the cars, so that 
no extra belp will be required for that purpose. 

In dealing with the inspection of cars in this car 
house, we believe better results can be obtained by 
giving to each man some particular branch of the 
work, rather than assigning to him a certain number 
of carsand expecting him to do all the work required 
thereon. For instance, it is safe to assume that the 
controllers will be kept in better condition if the 
responsibility of a good repair be placed with one 
man only than would be the case were this branch of 
the work made a part of the duties of several work- 
men in conjunction with all other repairs found nec- 
essary. If this be true in regard to controllers it 
will be found equally pertinent to all other items of 
car inspection. There is also this advantage—the men 
will carry the tools and material for one particular 
kind of work only, whereas if they had a multiplio- 
ity of duties to perform it would necessitate their 
having a large assortment of tools and material or 
wasting considerable time in going back and forth to 
the stock room. . 

In this modern car house five men will be required. 
This estimate includes only the repair men proper, 
and not the foreman of the car house, whose duties 
in connection with handling of motormen and con- 
ductors, sending out cars and similar work, would 
require so much of his time that he could only have 
a general knowledge of the work of inspection in 
the car house. Two of this number would be re- 
quired to grease and inspect the motors; one to keep 
the controllers in repair, one to take oare of the 
trolleys and to assist in the care of trucks and car 
bodies, one to have charge of the trucks and car 
bodies. 

The most vital parts of the equipments are the , 
different parts of the motor, viz., armatures, fields, 
bearings, brushes and brushholders. The care of 
this part of the equipmeuts should come under the 
head of greasing, and on the manner in which this 
part of the work is done depends to a large extent 
the frequency with which the cars will break down 
while in service, and also the amount of repair neces- 
sary to keep them in operation. Oftentimes the 
most ignorant and cheapest men are given the place 
of greaser. On the contrary it is a position where 
intelligence and thoroughness are imperative, In 
order that he may have sufficient time for thorough- 
ness in detail, he should not be expected to ring 
alarms or atteud to other matters of a miscellaneous 
nature, but should be held responsible for his own 
particular work, 

The car should pass into the greaser's hands the 
first day after it is on the road aud every second day 
thereafter. He snould examine thoroughly brushes, 
brushholders, gears, pinions, bearings and commuta- 
tor. Of these parts the care of the bearings and com- 
mutator is the most important, and should therefore 
receive the greatest amount of attention. The man- 
ner of caring forthe bearings is very simple. They 
must be well supplied with grease or oil, and care 
must be taken that they are kept free from dust and 
grit, and also that the grease feeds properly. 

In the matter of the care of commutators, eleo- 
tricians seem divided in their opinion as to whether 
they should be sand-papered or not; personally, I 
am not in favor of it. Instead of temporizing the 
commutator by sand-papering it, and thereby simply 
putting it in shape for one more day’s work, I would 
get at the bottom of the trouble, and either make a 
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commutator, by some preparation of mica and cop- 
per, which will not spark, or if the trouble lies 
deeper, remedy it by remodeling the entire motor, 
This may seem to be a heroic measure, but the end 
will. jussify the means. I think, however, that 
usually the trouble is not in the commutator, nor 
with the motor, but in either the brushes or brush- 
holder, or both, and it is probable that with proper 
adjustment and with proper care and treatment we 
should find the trouble obviated and sand-papering 
of commutators unnecessary. When speaking of 
the treatment of brushes we refer toa treatment of 
oil or something similar. 

The writer bas personal knowledge of a large road 
where common brushes were used without any 
treatment or care except to replace them as needed, 
and it seemed as if the man who used the roost 
brushes was given the credit of taking the best care 
of his motor. The average life of brushes on this 
road and the above conditions witb the commutator 
sand · papered every day was six days. Subsequently 
the sand-pspering was stopped entirely, and the 
brushes were removed every six days and properly 
treated in oi]. The life of brushes under this treat- 
ment was inoreased from six days to from forty to sixty 
days. The trouble with commutators, which before 
had been great, was reduced toa minimum, in fact, 
almost entirely averted. I$ is possible that under 
some heavy conditions the practice of sand-papering 
must be kept up, but it must be acoomplished ina 
different manner, and, instead of indiscriminate 
sand paper, it must be applied sparingly. 

Not later than every fourth day every controller 
and switch comesunder the notice of the man who 
has charge of those parts. The main point is to clean 
thoroughly, using a little vaseline on the contacts. 
The parts that are worn should be touched up with 
a file, or should be sand-papered, and if badly worn 
should be replaced, so that at least every fourth day 
the controllers will be sent out in first-olass condi- 
tion. This man can also examine the car wiring, 
lamp fixtures, headlights and all similar parts. 

The fourth man will have the care of the trolley 
poles and wheels. These should be carefully looked 
over each night and oiled if necessary. The man who 
attends to this part of the equipment will also have 
considerable time to devote to general inspection of 
the car bodies and trucks under the direction of the 
general inspector, Under the scrutiny of these two 
men should come all the details of the car body, 
such as grab handles, window catchers, curtain fix- 
tures and similar parts. These should be carefully 
attended to each day, insomuch as the reputation 
of the road will suffer in direct proportion as the 
attention to these small details is negleoted. For 
the public is exceedingly exacting as regards the 
manner in which its comforts are catered to in these 
minor details, and the degree of excellence which 
characterizes this part of the work will be largely 
instrumental in molding and fashioning its opinion 
of the road and of its servants in management, 

The matter of car cleaning will not be considered 
in this paper, as itis not directly connected with 
the subject in band. 

After having touched upon the subject of the mat- 
ter of inspection in the car house we have to deal 
with outside inspection, that is, inspection on the 
road by inspectors, motormen and conductors. It 
may be a good plan to have outside inspection, and 
it is often advantageous, if not carried too far, but I 
do not believe it 14 desirable to have a large force, 
for this reason, but very little of the time devoted to 
this line of inspection is really used in looking over 
the equipments, but must necessarily be consumed in 
getting from one car to another and in waiting for 
opportunities, and most of the trouble located by 
these inspectors is not of such a nature as to require 
immediate attention. If it were, the inspector could 
not make the necessary repairs without taking the 
oar to the car house. 

Troubles of a serious nature, such as would require 


immediate attention and taking the car out of ser- 
vice, should be easily detected by the motorman or 
conductor, and reported at once to the proper off- 
cial. It may not be entirely irrelevant to speak bere 
of the relation of motormen and conductors to the 
inspection of cars. It has been proven that it is usu- 
ally a waste of time and very little has been accom- 
plished by attempting to instruct motormen and 
conductors in other than the simplest ideas of elec- 
trical problems, for while on some roads there may 
be a number of old motormen who have a fair idea 
of electrical equipments, and whom it would proba- 
bly be safe to allow to locate existing trouble, it 
would be difficult to draw the line between the men 
competent in this direction and those wholly lack- 
ing in such knowledge. I know of nothing more 
distastefal to passengers unwillingly detained than 
sitting in a car impatiently waiting while a motor- 
man works over some part of the equipment ina 
vain endeavor to locate some trouble, the very 
nature of which he has not the faintest idea, and 
quite likely, at the same time, interfering with the 
movement of several other cars. 

Of course, contingencies might arise where men 
would be justified in attempting to locate trouble on 
their cars, but as a rule they should not be allowed 
to do so, as the practice is wrong. If they clearly 
understand the brake mechanism, the right manner 
in which to apply the power to the motors, how to 
use the cut-out switch in the controller, aud have a 
clear conception of the general rules as promulgated 
by the company, this will be about as far as it is 
profitable to teach them. 

But while we may not allow them to make repairs 
or experiment with the equipment we must educate 
them to the necessity of being able to immediately 
detect any unusual or threatened condition, and to 
at once report the same. In fact, they must be 
made to feel that it is their first duty to report every- 
thing that is working to the possible detriment of 
the company, and if we properly impress them witb 
the importance of these details as outlined above we 
shall have established a means of quickly locating 
trouble on the road, and that without the aid of 
special inspectors. 

Next comes the matter of testing. The service 
which we will obtain from our equipmente depends 
largely upon the manner in which the repairs are 
made. If the repair work be rushed through with 
the idea of going over as many cars as possible in a 
short space of time, and with little or no regard for 
the thoroughness of the work, we must expect the 
necessity for repairs to increase to an alarming ex- 
tent, If. on the other hand, we make our repairs 
with the idea that work thoroughly done will have 
a tendency to greatly deorease the liability to break- 
downs while the cars are in service, and correspond- 
ingly reduce the amount of work to be done in the 
repair shops, we shall naturally consider the best 
means not only of doing the work, but of definitely 
determining its condition when finished. To do 
this properly we must resort to our testing, and we 
use the word ‘‘testing’’ in a broader sense than it 
usually signifies. For example, all material fur- 
nished, such as tape, mica, paper, eto., must be kept 
up to the standard, and to acoomplish this everything 
used should be carefully examined, or, under our 
classification, tested. 

We must begin testing in the purchasing depart- 
ment. In the purchasing of supplies a great deal of 
trouble is often occasioned by changing the kind of 
material furnished, This is probably more notice- 
able in the case of small roads. Now, while there 
may be no great difference in the quality of goods 
furnished, or if any one of the many different kinds 
were used exclusively, it would give satisfaction, yet 
the very fact that many different kinds are used has 
a tendency to producea lack of carefulness in the 
details of the work which will almost invariably 
show in the general result. This will be noticeable 
in several ways. The workmen will take one of the 


following views of the matter. He will either think 
the management is careless in the matter, and asa 
consequence he will immediately commence to drop 
from the former high standard of work, or he will 
think that there is nothing essential about the quality 
of the material used, and acquire the pernicious 
habit of utilizing anything which may happen to be 
handy. 

When a workman once detects what seems to him 
to be a lack of thoroughness in any part of the work 
which has to do with his department, you have at 
that moment allowed to enter that department a 
spirit of carelessness which will develop very rapidly 
and unless quickly suppressed will produce disastrous 
results in a short time, 

To attain to a condition of thoroughness in any 
line of work may have called for the performance of 


. a great deal of hard labor, the expenditure of much 


time and money, and the exercise of patience, skill 
and forethought, but bow slight a relaxation of vigi- 
lance on the part of some official trusted with the 
maintenance of the good condition acquired can undo 
inan incredibly short space of time the good work 
accomplished, and oause a retrograde movement 
along lines which bad promised so favorably. 

If, however, we have to allow only one kind of 
material in the repair shop, the question naturally 
arises as to how we can avoid being behind the times 
in the matter of different kinds of supplies, and also 
in the manner of their use. The answer is, we must 
have an experimental room, and here must be tested 
samples of all supplies and material before being 
contracted for by the purchasing agent. I do not 
mean to say that this room must necessarily be sep- 
arate from the repair shop, as this would naturally 
require a large amount of machinery which we al- 
ready possess and would no$ care to duplicate. But 
this room must be considered by the employes as 
one in which they are not directly interested other 
than as they are required to work on some portion 
of that which is being tested, but the special testing 
and all the instruments for the same must be ina 
separate department, and if it is not possible to have 
a separate room, at least a part of the repair shop 
should be partitioned off for this work, as the amount 
of time wasted by the employes of the shop attracted 
from their regular duties by the testing of some part 
of equipment or material on the floor of the repair 
shop proper, would, if saved, more than compensate 
for the expense inourred in the oreation and main- 
tenance of such a room. 

Having thus arranged this separate apartment for 
practically all testing purposes, and having impressed 
upon employes and workmen that herein will be 
settled all questions relating to work done and ma- 
terial used, we have acoomplished one of the results 
aimed at, in that we have prepared ourselves to im- 
press upon the men that any material placed in their 
hands for use in repairs has previously been thor- 
oughly tested, and this, we think, will tend to raice 
the standard of work, as any results of poor work- 
mapship on their part cannot then be laid to faulty 
material. This will give them an incentive to con- 
scientiously deal with established and known good 
material. 

We are now able to take anything in the line of 
new material or any new ideas regarding the use of 
the same, or any electrical problems whioh may 
arise, and ascertain their value without interfering 
in any way with the regular work of the shop or of 
the employes. - 

It i8 neither necessary nor desirable that the work- 
men should know the merits or defects of whatever 
comes to the testing room. On the oontrary, tbere 
are some of the employes who should be allowed to 
become familiar with a great deal of the work of this 
room. They will not only be more valuable for the 
knowledge thus obtained, but some of the work 
must of necessity be delegated to some other person 
than the eleotrical engineer. But at all times it 
must be made plain to them that the room is dis- 
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tinctly a separate department, having no connection 
with their ordinary work. 

Having now provided for our testing department 
and established its relation tothe purchasing of 
supplies and to the employes of the repair shop, what 
machines and instruments shall we need in ita equip- 
ment? 

A high and low reading direot-current volt meter, 
ove having a double scale reading from 1 to 750 and 
from 1 to 15. 

A direot-ourrent ammeter reading from 1 to 100. 

A low reading ammeter would be very convenient 
many times, but is not absolutely necessary. 

A 50, 000-ohm magnetio bell. 

An alternating current voltmeter and some handy 
testing set will make an outfit of instruments with 
whioh we can do all the testing required. 

If the alternating current is not within reach of 
the car house we must procure a smal! dynamo, and 
produce it ourselves. A very small machine, say 2 
HP., would be sufficient for all the needs of the test- 
ing department. If this machine is designed for 
about 100 volts it would be most convenient for our 
use. With a few small transformers wound for 2,000 
volts primary and for either 50 or 100 volts secondary 
we are prepared to furnish any voltage within a 
range of from 5,000 to 10,000 volts. 

Tbe man who has this part of the work in oharge 
oan very easily and cheaply arrange the details of 
installation of the wiring, etc. He can also make 
some resistance coils and many other pieces of appa- 
ratus which will greatly facilitate the quick testing 
of whatever may be sent to this department. 

What shall we test? First, everything that 
goes into the repair shop. By doing this we shall 
be sure of keeping all material up to the standard, 
which means an absolute guarantee ayainst break- 
downs caused by poor material. In this way we 
raise tbe standard of workmanship. 

Second, all supplies which go to the foremen of 
the car houses. In connection with this matter we 
are of the opinion that in the testing room should be 
decided the manner of treating brushes, the length 
of time they should be used before being removed 
from the motor, the manner in which they should 
then be oared for, their final disposition, tbe proper 
attention to be given the trolley poles, the length of 
time they ought to remain in service, their condition 
when removed, and many other similar questions 
should not be left to work out their own solution or 
dependent upon the feelings or judgment of the 
various employes and workmen, but should be defi- 
nitely determined and deoided in our testing depart- 
ment. 

Many may be of the opinion that we are carrying 
system beyoud necessary limits in thus definitely 
and positively arranging these details, but why 
should we allow several different men to use material 
in whatever manner they may individually see fit, 
to treat brushes as their fancy may dictate, to regu- 
late the tension of trolley poles in accordance with 
their own feeling at the time rather than by any 
fixed standard, and various other matters which 
might be mentioned along these lines ? 

Third, all finished material, such as armature coils, 
insulation for controllers, commutators and brush- 
holders. Wedo not necessarily need to test every 
piece, but enough to satisfy ourselves that the gen- 
eral order of work is kept up to the standard. 

Fourth, all armatures, fields, commutators and 
controllers, as they are being made or repaired. One 
illustration will be sufficient to show how the testing 
may be carried on in this branch of work. 

An armature is wound and ready to be connected 
to the commutator. With a small wire we connect 
all of the top leads together, with the bottom leads 
each separate from the other. With a magneto or 
testing set wo find the insulation of the complete 
armature is not right. First we out the small oon- 
necting wire an the top leads in severa! places, then 
hy testing each of these parts we locate that portion 


of the armature which is bad; then by removing the 
wire we will test each coil separately until we find 
the weak one. Next, by the use of our transformers 
we obtain 3,000 or 4,000 volts, which we apply to 
this one ooil. If it stands the test we may allow it 
to go through, and if not, it can be replaced. If we 
should find that the trouble extended to a large por- 
tion of the armature and indicated moisture in the 
coils, we may, by the use of this same transformer, 
obtain 25 or 30 volte, and by connecting the armature 
to the commutator with the exception of one end of 
one coil, then connecting one side of the 25-volt oir- 
cuit to this end, and the other side of the oirouit to 
the commutator or bar left vacant, we may apply 
the current for the purpose of drying the armature. 
With this advantage the heat will be generated in 
the core, and the armature will dry from the inside 
instead of from the outside. 

With similar tests on all finished parts sent out 
from our repair shop we have almost wholly removed 
the chances of failure in service, and bave unques- 
tionably added to the length of life whioh may rea- 
sonably be expected from our equipment. 

By running a few wires from our testing room to 
that part of the shop where the oars are brought in 
for repairs we are able to reach every part of the 
equipment in a quick and thorough manner, and it 
is probable that if a few tests are made on every car 
that comes to the shop many troubles will be located 
before they have sufficiently developed to become 
serious. Hence, the time required to make tests 
will add nothing to the pay roll, while the benefits 
derived may be many. All cars should be brought 
to the repair shop, thoroughly overhauled and in- 
spected at least twice a year. 

In determining what shall be the standard of the 
work in the different branches of the shop, or finished 
material, and of cars in service, I do not believe 
there can be any fixed ecale. But that, as we pro- 
ceed with our testing and inspection, we shall grad- 
ually raise tbe standard of our work, and it will only 
be a short time after adopting a thorough method of 
doing the work that many of the daily perplexities 
will have been eliminated. 


The New President. 


Charles Spenoer Sergeant, the new president of the 
American Street Railway Association, was born in 
Northampton, Mass., in 1852, His father was born 
in Stookbiidge, Mass., which has been the family 
home since the settlement there in 1735 of bis great- 
great-grandfather as a missionary to the Stookbridge 
Indians. The new president was educated in the 
public schools of Northampton and was graduated 
from the high school in 1868. In that year he began 
bis business career in the employment of the First 
National Bank of Easthampton. In 1872 he entered 
the steam railroad business as paymaster and oash- 
ier of the Marquette, Houghton & Ontonagon 
Railroad Company and was also associated with 
various iron companies and engaged in the iron 
smelting business. In 1876 he went to Boston to 
take the position of chief olerk of the Eastern 
Railroad Company, subsequently being appointed 
general auditor. In December, 1887, when the West 
End Street Railway Company came into possession 
of the severa] street railways centering in Boston, he 
was offered and accepted the position of general 
auditor of the company, subsequently being made 
second vice-president, and in November, 1892, he was 
appointed general manager of the West End, which 
position he held until its lease to the Boston Ele- 
vated Railway Company, of which company he is 
now second vice-president. 

It will be seen from the record here given that 
Mr. Sergeant is well equipped for his new position 
as far as practical experience in street railway and 


business matters is concerned, and bis personal merita 
are 80 well known in the Association that we need 
not refer to them further tban to say that he is beld 
in high esteem by the members, 


— 


THE FIRST ELECTRIC MOTOR. 


Editor ELECTRICITY. 

Permit sme to further elucidate and correct an 
article copied from the Chicago Record respecting 
the first electric motor, in which an out was 
plainly apparent. It said the eleotrio motor was 
the invention of Thomas Davenport, an ordinary 
blacksmith, going to perform with the force and 
energy wrapped up in gal vanio magnetism. Ignorant 
of mechanios he enlisted the aid of Andrews and 
Smalley, both practical machinists, and tbe latter 
the inventor and maker of an automatio machine 
for cutting the screw threads on nuts and bolts.“ 

As stated above, Mr, Davenport was a common 
blacksmitb at Brandon, Vt. In December, 1833, he 
went to Crown Point,on Lake Champlain, to get iron 
for use in his shop. There he saw for the first time 
an eleotro-magnet which was in use at the Iron Works 
for extracting iron from pulverized ore. Though it 
weighed but four pounds it would suspend a weight 
of one hundred and fifty pounds. It attracted his 
earnest attention. Though he had never beard of 
such a thing, he instinctively saw in it force and 
energy. He purchased it instead of the iron he 
went after, took it home, declaring to his neighbors, 
amid their jeers, that from it be could get power 


‘enongh to move the largest boats on the lake. He 


abandoned his forge, and with the aid of Andrews 
and Smalley, for he did not know the name of a 
eingle part of the apparatus, he succeeded the follow- 
ing year in perfecting rotary motion and a motor. 

It was in 1836, if memory is oorrect, that Mr. 
Andrews (not Mr. Smalley) at the Iron Works, For- 
est Dale, three miles from Brandon, invented a 
macbine for cutting the threads on bolts and nuts 
and making the heads on bolts automatically, and 
the machines were in constant use there. No patent 
was secured for it and it became of common usage. 

In my former article it was stated that while 
Davenport was developing his motor he and Smal- 
ley ran a wire between their residences, over which 
they sent and received messages. Is it not possible 
that herein lies the actual discovery of the electric 
telegraph or the telephone? Whether they used a sys- 
tem of sounds to signify words, or a diaphragm, 
cannot now be determined. L. F. ANDREWS. 

Des Moines, Iowa, Sept. 11. 


Prof. R. B. Owens’ Successor. 


The friends of Mr. Morgan Brooks of Minneapolis 
will be pleased to learn that he bas been appointed 
Professor of Electrical Engineering in the Univer- 
sity of Nebraska, at Linooln, to succeed Prof. R. B. 
Owens, who has acoepted a professorship in McGill 
University, Montreal. Mr. Brooks is a graduate of 
Brown University, class of '81, and of Stevens In- 
etitute, claes of 83, and is well qualified in every 
respect to fill bis new position, The Electrical En- 
gineering Company of Minneapolis, of which Mr. 
Brooks is president, will not be affected by his ap- 
pointment, as he will retain his interest in that 
company and remain its president. 


The Street Railway Accountants’ New Officers. 

The following are the officers elected for the ensu- 
ing year by the Street Railway Acoountauts at their 
recent meeting in Boston : 

President—J. T. Calderwood of Minneapolis. 

First Vioe-President—E. R. Tighe of New York. 

Second Vice-President—R. S. Williams of Rioh- 
mond, Va. 

Third Vioe-President—F. E. Smith of Lynn, 
Mass. 

Seoretary and Treasurer—W. B. Brookway of 
Toledo, O. 

Executive Committee—H. L. Wilson of Boston, 
chairman ; H. E. Baboook of Elmira, N. Y., H. O. 
Mackay of Milwaukee, and J. N. Fraser of Ottawa, 
Can. 
The Association decided on Chicago for its next 
annual meeting, which will be beld simultaneously 
with that of the American Street Railway Associa- 
tion. 


170 


ELECTRICITY. 


Von. XV., No. 11. 


ANNUAL MEETING OF THE STREET RAILWAY 
ASSOCIATION OF NEW YORK. 


The sixteenth annual meeting of the Nw York 
Street Railway Association was held at Manhattan 
Beach Hotel, Coney Island, on Tuesday and Wednes- 
day of last week. About thirty eleotric railways, 
whose capital stock would aggregate probably 
$300,000,000, were represented, and a large number 
of supply men were on band to show the magnates 
and managers how to augment their dividends and 
the effioienoy of their lines by the adoption of what- 
ever apparatus or appliance they were there to extol. 

The President of the Association, G. Traoy Rogers 
of Binghamton, in bis opening address complimented 
the Exeoutive Committee for the manner in which 
they had conducted the affairs of the Association 
during the past year, and spoke at length on the 
progress made in improving the street railways 
throughout the State. He referred particularly to 
the changes made in New York City, and alluded to 
the rapid construction of lines in the metropolis as 
a noticeable feature in street railway history. 

The papers presented at the opening session were : 
Signal System for Single Track Railroads,” by H. 
S. Cooper of Schenectady; '' By-Produota at Power 
Stations," by Dr. H. M. Fenner of Fredonia; 
„Track Building," by R. P. Brown; How to De- 
velop New Traffic on Street Railroads,” by H. Mil- 
ton Kennedy of Brooklyn. The latter paper was 
listened to with close attention and was followed by 
an interesting discussion which was participated in 
by several members, 

Mr. Koran Sugahara, of Japan, who produced 
such a favorable impression by his remarks at the 
Street Railway Convention in Boston, was intro- 
duced to the delegates and made a brief speeoh in 
which he detailed what had been done in the rail- 
way line in his own country, and pointed out the 
advantages Japan offered for American enterprise. 

In the evening, after the visitors had witnessed the 
„Fall of Manila“ and Pain’s fireworks, the dele- 
gates and their guests sat down to a banquet in one 
of the large rooms of the Manbattan Beach Hotel 
and bad a merry time, Tom L. Johnson acting as 
toastmaster. Among those who were called on to 
speak was President Vreeland of the Metropolitan 
Street Railway, whom the toastmaster referred to as 
‘t the embodiment of sixteen railroad presidents in 
one,” allading to the number of companies that had 
been absorbed by the Metropolitan. Several of the 
toasts were responded to in a witty manner and the 
whole affair was as pleasant as one could wish. 

The reception committee consisted of Clinton L. 
Rossiter, president of the Brooklyn Heights system; 
Albert L. Johnson, president of the Nassau system, 
and John L. Heins, president of the Coney Island 
Railroad. 

On the 14th the Association elected officers, visited 
the Navy Yard, Brooklyn, and were treated to a 
sail around the harbor on the steamer Hudson, an 
elaborate luncheon being served on board. 

The officers elected for the ensuing year are : 

President—G. Tracy Rogers, Binghamton (re- 
elected). 

First Vice-President—W. Caryl Ely, 
Falls (re-elected). 

Second Vice- President— Albert Johnson, Brooklyn. 

Seoretary and Treasurer—Henry A. Robinson, 
New York (re-elected). ; 

Executive Committee—H. H. Vreeland, New 
York; Jobn W. MoNamara, Albany; Henry M. Wat- 
son, Buffalo; Clinton L. Rossiter, Brooklyn. 

It was decided to hold the Convention next year at 
Ithaca, ö 


Niagara 


The American Eleotro-Therapeutio Association. 

The Eighth Annual Convention of this Association 
was held at Buffalo on the 13th, 14th and 15th inst. 
Several important papers were read at the meeting, 
all tending to show that the use of electricity, 


especially in surgical operations, is proving of in- 
calculable benefit both to the practitioner and the 
patient, and is being introduced into almost every 
branch of surgical practice. Alluding to this, the 
president of the Association, Charles R. Dickson, 
said: One has but to glance at the programme to 
eee to what extent electricity may be used, and used 
to advantage. A programme such as ours should 
prove a perfect revelation to him who has not kept 
well up to this progressive age." 

Some amendments were made in the constitution 
and by-laws of tbe Association. 

On the evening of the 14th Dr. Lucien Howe gave 
& reception to the members at his home in Buffalo, 
and on the following day they enjoyed a steamboat 
excursion down the river and a dinner at the Island 
Clab House. 

The following ofticers were eleoted : 

President—Dr. Francis B. Bishop of Washington, 
D, C. 

First Vice-President—Dr. 
falo. 

Second Vice-President—Dr. W. H. White of Bos- 
ton. 

Secretary—Dr. John Gerin of Auburn, N. Y. 

Treasurer—Dr. Riohard T. Nunn of Savannah, Ga. 

Executive Council—Dr. Robert Newman of New 
York and Dr. G. Belton Massey of Philadelphia, 
three years; Dr. A. D. Rookwell and Dr. William 
J. Morton of New York, two years; Dr. Charles R. 
Dickson of Toronto and Dr. Frederick Sbavoir of 
Stamford, Conn., one year. 

The next annual meeting will be held in Wash- 
ington, D. C., on September 19, 20 and 21, 1899. 


Ernest Wende of Buf- 


LEGAL NOTES. 


Where one was killed by stepping on a charged 
electric wire, which was broken in two and lying on 


the ground in an alley, the eleotrio light company 
was held by the Supreme Court of Missouri to be 
prima facie negligent and liable. Gannon vs. Laclede 
Gaslight Co. 


A oity which has permitted an electrio street car 


company to occupy its streets for five years without 


objection cannot thereafter object. State va. Spokane 
St. Ry. Co., Wash. 8. C., 53 P. 719. 

The fact that a wire charged with a dangerous 
current of electricity fell and caused injury is held 
by the West Va. Supreme Court to make a prima facie 
presumption of negligence, but not aconolusive one, 
as the misfortune may have ocourred from unavoid- 
able accident. 

The Indiana Supreme Court decides that a tele- 
phone system may be owned and oontrolled by an 
individual person, notwithstanding the grant by the 
Legislature of such rights to corporations. An in- 
dividual may conduct any proper business witbout 
Legislative assent, unless there has been some Leg- 
islative restriction upon such right. 

A deoree pro confesso was entered at Galveston, 
Tex., on the 5th inst., against the Citizens? Eleotrio 
Light Company for failure to answer to the com- 
plaint in the suit brought by the Massachusetts Loan 
& Trust Company. 

The Eleotrio Storage Battery Company of Gloucea- 
ter, N. J., has filed in tbe United States Court at 
Wilmington, Del., a petition asking for an injuno- 
tion to restrain the Wilmington City Eleotrio Com- 
pany from putting in ite proposed storage battery 
plant. The Storage Battery Company alleges that 
the Wilmington concern is infringing on patents it 
holds. Judge Bradford granted a rule ordering the 
Wilmington City Eleotrio Company to appear in 
court on Ootober 12 and show cause why a temporary 
injunction should not be granted. 

In the suit of the Electric Car Company of America 
and the Thomson-Houston Eleotrio Company against 
the Walker Company, Judge Lacombe, in the United 
States Court, New York, last week, suspended the 
injunotion previously granted and tbe defendante 
are permitted $e use all apparatus now in actual 


possession and to sell all apparatus contracted for. 
The injunotion is also suspended as to the manufao- 


ture of new apparatus. This suspension is to con- 
tinue until one montb after the opening of the next 
session of the United States Circuit Court of Appeals 
for the Second Circuit, in order to give the defendant 
an opportunity to secure a review of a previous de- 
cision. 


THE NEWS. 
What is Going On in the Electrical World. 


STREET RAILWAYS. 


Asbury Park, N. J.—Contracts for right-of-way are 
being made for a trolley road running from Atlantio 
Highlands to this city. The road will run from the High- 
lands to North Shrewsbury, thence to Navesink, Fair- 
haven, Little Silver, past Elkwood Park, Long Branch, 
West Long Branch, Interlaken to West Asbury Park. 
The excursion fare between Asbury Park and New 
York will be $1. 


Beaumont, Tex.—A company of local capitalists have 
sent a petition to the city council asking for an electric 
street railway franchise. They agree to begin work 
within twelve months from the time the franchise is 
granted. 


Bellows Falls, Vt.—A notice conforming to the law 
has been issued in relation to the application to be 
made this fall to the Legislature for a new charter for 
an electric railroad to run from Bellows Falls 
through Saxtons River to Grafton. The notice is signed 
by Ransom E. Sinith of Saxtons River, who has been an 
active mover in the negotiations of the past six years 
for a road between here and Saxtons River. 


Biddeford, Me.—As a result of a favorable report by 
experts who went over the route on & tour of investi- 
gation, work on the Saco River Electric Railway will be 
started before the end of the month. The contract 
for the construction of the road has been given to Bos- 
ton contractors. 


Chattanooga, Tenn.—President Divine has decided to 
equip the suburban lines of the Chattanooga Rapid 
Transit Company with electric cars. 


Denver, Col.—The ordinance permitting the Denver 
City Railroad Company to change the motive power of 
its cable road to electricity, vetoed by the mayor, has 
been passed over the mayor's veto by the board of 
aldermen.—The owners of the cog road running 
up Pike's Peak have decided to change the motive 
power from steam to electricity. It is estimated that 
the cost of making the change will be about $50,000. 


Leavenworth, Kan.—An ordinance has been intro- 
duced in the city council granting a franchise for the 
Leavenworth and Kansas City Electric Power & Min- 
ing Company. This is for the proposed electric road 
between Leavenworth and Kansas City that bas been 
under consideration for some time. It is proposed to 
furnish electric power cheap to Kansas City factories, 
and also to haul coal over the road at night. A route to 
Kansas City was surveyed and the right of way secured 
last spring. 


Lewiston, Me.—The Lewiston, Bath & Brunswiok 
Electric Railway, which has just been completed, has 
been inspected by the railroad commissioners and pro» 
nounced by them the best system in Maine. Io speak- 
ingof the success of the road, I. C. Libby, of Augusta, 
the chief promoter of the railway, said that the 
earnings of tbe road at the present time are between 
$1,000 and $1,500 a day, and that the promoters are well 
pleased with what they consider to be the finest electric 
railroad system in New England with the exception of 
the West End Company of Boston. 


Millbury, Mass.— Work is in progress upon the con- 
struction of the electric road from Grafton to Worces- 
ter. The line will pass through North Grafton and 
Millbury Junction and connect with the Consolidated 
road's tracks in Worcester. The plan is to have the 
cars running by November 1. 


Montreal.—On January 1 last there were 35 electric 
railways in operation in Canada, with a total mileage of 
583. The number of passengers carried in the year was 
83,800,000, as comparing with 16,170,000 by the steam 
railways on their mileage of 13,000. The paid-up cap- 
ital of the electric railways in Canada is $18,700,000. 


Pittsburg, Pa.—The Consolidated Traction Company 
is building an imme:se storage plant on, Penn avenue 
for husbanding surplus electrical power for the various 
street car lines of the company. The building will be 8 
stories high, with 25 feet front and 156 feet depth, giving 
a floor space of 3,750 feet. The entire building will be 
used in storing the power in great drums. It is thought 
the structure will be ready by the ist of January. 


Spartanburg, S. C.—The parties who recently pur- 
chased at public auction the property and fran«bises of 
the Etna Light & Power Company—A. H. Lezuky, W. 
E. Lown, G. S. Dunn and E. Norton—propose to take 
bold of the electric railway to Glendale and Clifton and 
complete it. The track isalready graded beyond Glen- 
dale, but nothing has been done to it for two years. 


St. Joseph, Mich.—The case of the dissatisfied stock- 
holders who asked for the appointment of a receiver 
for the St. Joseph & Benton Harbor Street Railway 
Company has been stricken from the court calendar at 


BEPT. 21, 1888. 
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the request of the complaining stockholders, who dis- 
posed of their stock to unknown parties. 


St. Louis.— The St. Louis, Fenton & Southwestern 
Railroad Company will erect an electric power plant. 
Electricity will be generated by water power. 


Toledo, O.—The Bonner rail wagon was pronounced 
a success by all who witnessed a test of it made on the 
Perrysburg Electric Railway on the 9th inst. The 
wagon can be loaded in a farmer’s barnyard, hauled by 
horses to the electric railway, placed on a specially con- 
structed car and hauled to the city. 


Wichita, Kan.—Petitions for an election to vote on 
the proposition of municipal ownership of street rail- 
way and electrical light plants haye been signed here 
by the requisite number of voters, and Mayor Ross will 
issue & proclamation for a special election to decide 
whether bonds shall be issued by the city. 


Worcester, Mass.—By the opening of the new elec- 
tric line between Fayville and South Framingham, 
Worcester and Boston are connected by trolley, and it 
is possible to take a Marlboro car and by several changes 
get into Boston five hours later. The trip costs 60 cents. 


LIGHTING. 


Atlanta, Ga.—The sub-committee of the executive 
committee, consisting of one member of the executive 
committee from each ward, has passed a resolution 
providing that the question of owing a lighting plant 
by the city shall be submitted to the people at the city 
primary on October 5. | 


Creede, Col.—An incendiary fire destroyed the Ame- 
thyst electric power and light plant on the 7th inst. 
Loss $14,000. 


Detroit, Mich.—The public lighting commission has 
reconsidered its action in ordering advertisements for 
new bids for 100 arc lamps and globes and awarded the 
contract to the Adams- Bagnall Electric Company, whore 
bid of $17.25 per lamp was the lowest. The commis- 
sioners concluded," says tbe News,“ that they 
couldn't afford to allow an unsuccessful bidder to come 
in after bids were opened and, under pretext of making 
a lower price, secure a readvertisement of the con- 
tract.” 


Fort Wayne, Ind.—The council, by s vote of 15 ayes 
to 5 noes, has awarded the contract for electric lighting 
to the Jenney Electric Light Company. The contract 
is for five years and the rate per lamp $100. 


Houma, La.— The council has granted Wilson & 
Jastremski, proprietors of che Houma Ice Factory, a 
franchise for fifteen years to operate an electric light 
and power plant, and they will proceed to erect the 
plant at once. 


Delaware, O.—After a spirited discussion, in which 
the comparative merits of electric and Welsbach light- 
ing were fully considered, the couucil decided to award 
the contract to the electric light company for ten years 
at $77 a year for each arc light. 


McKinney, Tex.—L. A. Scott of Melissa has bought 
the electric light plant here owned by Henry & Pardeau. 


Mt. Pleasant, Mich.—An election is to be held on the 
91st inst. to vote on the proposition to issue $20,000 
bonds for waterworks and $7,500 for an electric light 
plant. 


Mystic, Conn.—An electric lighting plant is to be 
established here at once by Thomas C. Perkins of Hart- 
ford and associates. Efforts are being made to secure a. 
franchise at Stonington, and if this can be obtained 
lights for both places will be supplied from the Mystic 
plant. 


New Richmond, 0.—At the election held on the 12th 
inst., the proposition to put in waterworks and an elec- 
tric lighting plant was carried in the affirmative, 361 to 
56. 


Pittsburg, Pa.— The superintendent of the Allegheny 
County Light Company estimates tbat 250,000 electric 
lights, including arc lights, will be used for decorations 
in Pittsburg and Allegheny during the Knights Tem- 
plars conclave in October. When the cost of coal, 


wiring, labor and lamps are considered, the Pittsburg - 


electrical display will eclipse anything attempted be- 
fore, reaching $250,000 in expenditures. 


Quincy, III.— The syndicate which owns the Thom- 
son- Houston electric light plant, the street car line and 
the gas company, has also purchased the Empire Light 
Company's plant. The Empire Company was capital- 
ized at $100,000. 


Salem, III. The city having decided to put in a $9,000 
electric light plant, has awarded the contract to T. C. 
Reed & Co. of Chicago. The plant is to havea lighting 
capacity for fifty arc lights of 2,000 candle-power, and 
for commerciallighting 1,500 incandescent lights of 
sixteen candle-power. The plant is to be owned and 
operated by the city. os 


right, N. J.—The power house of the Seabright 
1 "Light Company at Galilee was total!y destroyed 
by fireon the night of the 14th inst. Theloss was 
about $12,000. 
Shelbina, Mo.—At the special election on the 6th, the 


proposition to issue bonds to the amount of $5,000 for 


he purpose of increasing the power ofthe electric light 
lant WES carried by a large majority. 


Tipton, Ind.—The Tipton electric light 


plant has 
been sold to J. 8. Tarkington of Kokomo. ` 


Vancouver, B. C.—In the disastrous fireat New West- 
minster on the lith inst., the pole-line equipment, 
transformers, etc., of the electric light plant, valued at 
$39,000, were completely destroyed ; the power house 
escaped. A large part of the town was laid in ashes. 


Wahoo, Neb.—The local electric light plant was de- 
stroyed by fire on the 10th inst., and the loss amounts 
to several thousand dollars. The plant was owned by 
8. H. Jones of this city. 


Winona, Miss.—The Winona Ice, Electric Light & 
Water Company bas been organized by E. R. Blackston, 
D. B. Turner, C. 8. Harris, William H. Witty and 
others, one of the purposes being to erect an electric 
light plant. The capital stock is $100,000. 


MANUFACTURING, ETC. 


Charlotte, N. C.—The Southern Electrical Company 
has been incorporated by S. B. Alexander, Jr., and 
others, who have purchased the electrical department 
of the Charlotte Machine Company and will operate it 
independently. Capital stock, $10,000. 


Cincinnati, O.—The strike of the machinists of the 
Bullock Electric Company, which had been going on for 
several months, has ended in a compromise. Most of 
the strikers will be re-employed, and will work under 
the premium system, the introduction of which was 
the cause of thestrike. The plant of the company will 
be removed to Norwood early in October. 


Columbus, Ga.—The stockholders of the Columbus 
Power Company on the 9th inst. paid in $20,000 under 
a call for this amount, and the money was deposited in 
the Third National Bank. The Euquirer- Sun“ says 
the full amount of stock has been subscribed and pay- 
ment of same will be called as money is needed to 
carry on the work of building the plant. All contracts 
for the building of the plant have now been signed and 


the work will be carried on as rapidly as money and 


men can do it. 


Philadelphia.—4A report to the Philadelphia Commer- 
cial Museum from Colombia, South America, states that 
there is a demand there for electric light fixtures for 
houses, offices, churches and stores. 


Pittsburg, Pa.—The Pennsylvania Tube Works Com- 
pany is making arrangements for the installation of a 
complete electric plant at their works in this city for 
the operation of the entire plant by electricity. The 
company proposes to expend about $100,000 on the erec- 
tion of a central power plant of about 1,000 horse 
power. The electricity will be distributed through the 
lap and butt weld departments to perhaps 25 motors of 
40 HP. each that will be placed near the various ma- 


chines used inthe manufacture of tubes and other pro- 


ductions of the works. The company is now using over 
150,000 bushels of coal a month, and it is believed that 
with electricity it will be possible to secure the same 


amount of power with 100,000 bushels a month. Other 


iron and steel manufacturers are looking forward to the 
results of the change with considerable interest. 


Washington, D. C.—The ‘‘Star’’ states that several 
applications have been received by the Government, 
through the War Department, for concessions of various 
kinds in Porto Rico, American capitalists being anxious 
to invest their money in the construction of steam and 
electric railroads and gas and electric light planta on 
the island. Adjutant General Corbin, by direction of 
the President, has informed one syndicate that sought 
& concession for the construction of a steam railroad 
from Ponce to San Juan, that no such proposition can 
be entertained at this time. The condition of affairs in 
Porto Rico, the syndicate was informed, is not such ag 
to ad mit of this Government entering into any arrange- 
ment for such a concession as it asked; and until a de- 
termination had been reached by the properly consti- 
tuted authority for the government of the island, no 
proposition for franchises or special rights in the island 
can be entertained. It is likely that Congress, in pro- 
viding a scheme of government for Porto Rico, will 
provide also for the granting of franchises and rights of 
way ina mannersimilar to that now pursued in regard 
to such concessions in the various Territories of the 
United States. 


MINES. ETC. 


Pittsburgh, Kan.—The Western Coal & Mining Com- 
pany has begun work on the construction of a 125 horse- 
power electric plant to operate machines at its coal 
mine, and Superintendent Craig thinks that inside of 
eighteen montbs fully 75 per cent. of the mining in this 
district will be done by machinery. 


TRANSMISSION PLANTS. 


Kalamazoo, Mich.—The Kalamazoo Valley Electric 
Company, organized by W. A. Foote, J. B. Foote and 
C. H. Frisbie of Jackson, R. H. C. Hoagland of Kala- 
mazoo, and S. S. Hurlburt of Battle Creek, has been in- 


corporated with a capital stock of $100,000. The pur- . 


pose of the company is to develop the water power of 


the Kalamazoo river at Allegan, and distribute elec- ` 


tricity to Allegan, Otsego, Plainwell, Kalamazoo and 
Battle Creek for power and light. 


Tacoma, Wash.—The '' News states that a plan for 
a water power to be owned by the city has been sub- 


mitted by C. B. Talbot. The initial scheme is fora a 


power plant chiefly, to be erected on the Cheneius 
river at the Puyallup canyon, & distance of about 25 
miles from Tacoma. Mr. Talbot says a ditch 8 feet deep 
can be dug to Maplewood Springs, near Puyallup, 
where he proposes to put in electric machines and run 


the current into the city for lighting and power. The 
fall would be 630 feet in the 20 miles, and a horse power 
of 5,000 to 10,000 could be developed. according to the 
width of the ditch. This work. Mr. Talbot says, can be 
done for $100,000, most of it for labor, and the plant 
once installed, he says, the city should derive & yearly 
revenue of $100,000 from it, enough to more than pav all 
municipal expenses and save the levy of any tax what · 
ever. 


COMPANY MATTERS. 


Petersburg, Va.—In the suit of the Upper Appomat- 
tox Company against the Petersburg Electric Railway 
Company, the Hustings Court bas entered an order for 
the sale of theroad on November 10, to obtain money 
to pay off the liens which have been secured against 
the company and the bonds, amounting to $50,000, which 
were secured by deed of trust upon the property. 


Syracuse, N. Y.—According to the figures submitted 
by Assignee Stolz, the creditors of the Electrical En- 
gineering & Supply Company of this city will get about 
25 cents on the dollar. 


PERSONAL AND MISCELLANEA. 


H. T. Eddy of the General Electric worksat Schenec- 
tady has been appointed instructor in electrical engi- 
neering at Union College, to take the place formerly 
filled by Dr. Brackett. 


The Pittsburg ''Times"' says: Electricity will 
probably be used for the first time in the operation of a 
river dam in the new affair on the Ohio river at Merri- 
man now under construction. The Government engi- 
neers have figured for some time on the adoption of 
this power instead of steam, and it is understood that an 
electrical plant will be installed as soon as the dam is 
completed. It has been estimated that a great saving 
can be made in the operation of the dam by electricity , 
and it is estimated that the work can bedone quicker 
aud with less labor. The motor arrangement at the 
lock gates will be simple and involve only a question of 
push and pull. The apparatuson the wickets will be a 
novel affair. A small motor will be arranged on a trav- 
eling crane, and this will travel back and forth and 
quickly lower or raise the wickets. ‘Tbis is now a slow 
and laborious process that is often attended with dan- 
ger. 


An ingenious form of speed-recording apparatus has 
been recently devised for use in some German railway 
experiments. While simple in design, it proved ex- 
cecdingly effective, and showed, moreover, not only 
tbe speed at any particular moment, but the time in 
which stops were made, speed round curves, up grades 
etc. Electrical connections were made on the axle of 
the carriage in such a manner that a dash and a space 
were marked off at each revolution on a paper strip 
moved by clockwork. By marking the length of the 
ribbon corresponding to one minute of time and count- 
ing the number of dashes contained therein, the number 
of revolutions is given at once, and from the diameter 
of the wheels the speed can readily be computed. 


RECENT COMPANY ELECTIONS. 


Concord Street Railway Company, Concord, N. H.—Di- 
rectore: John H. Albin, George A. Cummings, Howard 
A. Dodge, Paul R. Holden, George W. Abbott, Gardner B. 
Emmons, Hiram A. Tuttle. 


Cortland & Homer Traction Company, Cortland, N. Y.— 
President, P. S Page of Scranton; vice-president. Herman 
Bergholz of Ithaca; secretary and treasurer, G. Harry 
Garrison cf Cortiand. 


Derby Street Railway Company, Derby, Conn.—Presi- 
dent, H. Holton Wood, vice-president and treasurer, Chas. 
F. Clark; secretary, F. w. Wallace; assistant treasurer, 
B. W. Porter. 


Nyack Traction Company, Nyack. N. Y. (new organiza- 
tlon).—President, H. O. Howard, Chester, Pa.; tre asurer, 
E. aa Philadelphia; secretary, G. D. Howell, Ches- 
ter, Pa. 


COMMERCIAL PARAGRAPHS. 


We would call our readers’ attention to the direct-read- 
ing Voltmeters and Ammeters manufacture by the Cherry 
Electric Works, 25 and 27 Third avenue, New York City. 
This well-known concern has made a specialty of low- 
priced electrical measuring instruments which may be ad- 
vantageously used where high-priced instruments would 
be out of the question. These instruments, which are by 
no means toys, can Le depended on for practical work, 
each being individually calibrated and guaranteed to be 
commercially accuzate and, with proper care, to glve good 
and accurate results. The price of these instruments is 
but $1.50 each, although the Cherry Electric Works are 
prepared to furnish a somewhat better grade of measuring 
instruments for five, ten and fifteen dollars. Ammeters 
and voltmeters of the above description would seem ad- 
mirably adapted for experimental] work where a high- 
priced instrument could it] be afforded. 


The recent fluctuations in the prices of sockets, recep- 
tacles, cut-outs, insulators, etc., have made it somewhat 
difficult for tbe ordinary buyer to keep track of the market 
prices on these goods. The Electric Appliance Company, 
Chicago, have just issued a special price list of all of this 
material, giving trade prices that are strictly up to date, 
It isin the form of a small circular, which should be (of 
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considerable value to the purchaser of staple electrical 
supplies. 


Prosecution of Ticket-Scalpers. 
Cincinnati, Sept. 7.—The people of Cincinnati have 


thrown a firebrand into the camp of the railroad tickete | 


scalpers. A short time ago the common council of Oin- 
cinnati passed an ordinance regulating the ticket-scalpers 
within the city limits. It provided that each scalper 
should be licensed and give bonds against the selling of 
spurious, counterfeit or stolen tickets. This morning 
elght ticket scalpers were fined in the police court and 
there are six others in jail. Judge Harmon, Attorney- 
General of the United States in President Oleveland’s 
Oabinet, and other prominent lawyers appeared in the 
police court against the scalpers and secured their convic- 
tion. The interest taken in prosecuting those engaged in 
this illegitimate business is remarkable, but the people of 
Cincinnati have apparently determined to root out the 
evil from their city.— From New York Tribune, Sept. 8, 1898. 


We are in receipt of a handsomely gotten up catalogue 
containing 186 pages and issued by the Western Telepbone 
Construction Company, 250-254 South Clinton street, Chi- 
cago. It is profusely and handsomely illustrated, show- 
ing switchboards, telephone transmitters and receivers 
and views of the various departments of this company, 
Several of the closing pages are devoted to testimonial; in 
the form of letters received from numerous independent 
telephone companies throughout the country which sim: 
ply go to prove, what has already been known for some 
time, that this concern turns outa high grade and excel- 
lent quality of apparatus. 


The Crane Company of Chicago has just issued a com- 
plete pocket catalogue of 428 pages showing its entire line. 
The catalogue contains dimension tables of screwed and 
flanged fittings and valves, and also a number of pages of 
useful information to mechanical engineers. We are au- 
thorized to state that a copy will be sent to anyone upon 
request. 


INCORPORATIONS. 


The Ironclad Resistance Company, Westfield, N. J.—to 
carry on an electrical business for the purpose of supply- 
Ing light, heat and motive power. Capital stock, $25,0.0. 
Incorporators: Arthur W. Berresford, August P. Manning 
and Horace M. Williams. 


The Storage Battery Supply Oompany, New York. 
Capital stock, $12,000. Incorporators: T. D. Bunce, F. E. 
Foster and W. E. Foster. 


The F. L. Merrill Company, Portland, Me.—to deal in 
hard ware and electrical supplies. Capital stock, $100,000. 
Incorporstors: George O. Owen and Fritz H. Jordan, 
Portland. 


The Mill Point Power Company, Amsterdam, N. Y.—to 
furnish light, heat and power to the city of Amsterdam 
and the towns of Charlestown, Florida, Amsterdam, Glen 
and Mohawk, and the villages of Fonda and Fultonville, 
and the towns of Johnstown, Perth, Mayfield and Broad- 
albin. Capital stock, $80,000. Directors: John Marsh of 
San Francisco, John Begley of Gloversville; H. J. Brady of 
Cooperstown, P. T. Brady and E. E. Drake of Syracuse. 


The Kansas City Interurban Railway Company, Kansas 
City, Mo.—to maintain an electric railway in Kansas City. 
The company has purchased the Waldo taik dummy line 
and will convert it into an electric road, extending it so as 
to connect with the Mellier place line. Oapitat stock, 
$300,000. N Henry Pfeiffer of Westport; H. 
G. Park, B. H. Ohapman, C. H. Mathews and C. H. Chapin 
of Kansas City. 


The Chicago Suburban Water & Light Company, Chi- 
cago, III.—to deal in water, gas and electricity. Incorpo- 
rators: Oharles F. Vogel, J. M. Gibson and Obarles B. 
Wood. 


The Hevner Road Bed Oompany, Camden, N. J.—to 
equip trolley and other railroads. Capita! stock, $250,000, 
of whicb $20,000 has been peid in. 


ELECTRICAL PATENT RECORD. 


LETTEES PATENT ISSUED SEPTEMBER 13, 1898, 


ELECTRICAL MACHINERY AND APPARATUS. 


610,620. Commutstor-Brush Holder. William K. Bass- 
ford, Jr., Bound Brook, N. J. Filed Feb. 1, 1898. 

610,705. Brush for Electrical Machines. Joseph W. Dickey, 
New York City, assignor of one-half to Charles E. 
Chapin, same place and Milford, Conn. Filed Dec. 8, 
1894 


610,712. ` Apparatus for Starting and Controlling Electric 
Motors. Theodore W. Kloman, New York City. Filed 
April 4, 1898. 


TELEPHONE AND TELEGRAPH APPARATUS. 


610,701. Telephone System. William W. Dean, 8t. Louis, 
Mo., assignor to the Bell Telephone Company of Mis- 
souri, same place. Filed Sept. 3, 1897. 


MISCELLANEOUS. 


610,524. Electrically-Oontrolled Valve for Hydraulic 
Presses. William B. Cleveland, Cleveland, O. Filed 
Jan. 21, 1898. 

610,539. Electric Clock. Frank Hope-Jones and George 
B. Bowell, London, England. Filed Dec. 18, 1897. 

610,726. Art of Bending Armored Conduit-Tubes. William 

.. T. Ruete, New York City, assignor to the Interior Con- 
duit & Insulation Company, same place. Filed Nov, 24 
1897. 

610,767. Maguetic Separator. Ambrose Monell, Munhall, 

Pa. Filed Jan. 10, 1898. ' 


ELEPHONE AND TELEGRAPH. 


The Western Electric Oompany of Chicago bas filed suit 
in the United States Circuit Court at 8t. Louis for an in- 
junction against the Kinloch Telephone Company and 
Samuel M. Kennard, president of the company, enjoining 
them from using and making a certain multiple switch- 
board for telephone exchanges. The plaintiffs state that 


. Leroy B. Firman, patentee, sold them the exclusive right 


to the invention January 7, 1881, and that they have been 
manufacturing the switchboards. H. J. Hanford, man- 
ager of the Kinloch Telephone Company, when q iestloned 
about the case, said that the suit was identicai with the 
suit of the Western Company, which is controlled by the 


Bell Telephone Company, and was identical with the suit 


recently decided at Chicago by Judge Showalter in favor 
of the Kellogg Company, under whose patents the Kin- 
loch is to operate. “I believe the application was filed for 
a bluff,” said Mr. Hanford. “ They only want to harass us 
in our work. Why, the court doesn’t meet here till 
November and they file the application in September, just 
as the Kinloch is getting ready to open for business. The 
case is filed, too, in a court of no higher jurisdiction than 
Judge Showalter's. However, the Kinloch will goright on 
finishing up its circuits and getting in shape to open up. 
We have now more telephones in this city than the Bell, 
and orders are coming in daily.” 


French advices state that experiments are being con- 
ducted on the Paris-Bordeaux line with a telegraph inven- 
tlon of M. Mercadier, which he has been working on for 
many years, and which, it is claimed, enables the working 
of twelve Morse transmitters simultaneously on the same 
line. This result is brought about by the use of alter- 
natiog or interrupted currents. Each transmitter receives 
its current through a tuning fork, having a special note, its 
vibrations being electrically maintained. These vibrations 
furnish a current of the proper period to cause the res- 


onance at each application in tbe proper receiving circuit, . 


which has its self-induction and capacity adjusted for this 
result. This receiver is a telephone (a monotelephone, as 
it is called by M. Mercadier), so constructed and arranged 
that the acoustic resonance qualities also help to damp out 
from the signals received everything not intended for it. 
These signals are read in theordinary way, by ear, aided 
by rubber tubes, like those used on phonographs. The 
sifting out of the signals, it seems, is very perfect, each 
receiver giving no evidence of those signalis not intended 
for it, excepta slight murmuring, very indefinite and not 
at all bothersome. The instruments are called duode- 
caplex. 


Telephone and telegraph companies in Michigan pay ` 


taxes to the State on the basis of their valuation instead of 
in the form of specific taxes, asin the case of railroads, ex- 
press companies, etc. The law provides that such com- 
panies shall pay taxes at the same rate that other prop- 
erty in the State is assessed. For this year the telegraph 
companies were assessed $18,499.93, of which sum the 
Western Union Telegraph Oompany paid $15,711.40. The 
telephone companies paid $41,086.78 in taxes, the appraised 
valuation being $1,369,560. The Michigan Bell Telephone 
Company paid $26,358.32, the Detroit Company 26, 460.02, 


the Citizens’ Company of Grand Rapids, $2,586.83, and the- 


American Telephone & Telegraph Oompany §1,630.87. 
There are now thirty-one telephone companies in the State 
where there was but one ten years ago. 


The Worcester, Mass., Post says there is another tele- 
phone company proposed as a rivalof the New England 
Telephone & Telegraph Company in that city. It is pro- 
jected by F. Plummer of Plummer, Ham & Richardson, 
and has no connection whatever with the People’s Tele- 
phone Company, which I. L. Currlerand Alderman James 
H. Mellen are talking of organizing. Mr. Plummer says 
that a meeting will be called in the interests of his com- 
pany shortly and if business men subscribe for stock it 
will be incorporated. 


The Commercial Cable Company, it is reported, has 
perfeeted arrangements to lay a direct cable from New 
York to Ponta Delgarda, on St. Michaels, the most eastern 
island of the Azores group, which is connected already 
with the other islands by submarine cable. At present 
there is no direct telegraphic communication with the 
Azores from the United States, messages being forwarded 
by way of London, and the cable facilities are so poor be- 
tween that city and the islands that there is much delay in 
the transmission of messages. 


The Mississippi Valley Telephone Company has made an 
arrangement with the Dakota Central Telephone Company 
by which the former compary, now being located in 
8t. Paul and Minneapolis, will have connection with 1,00) 
miles of wire, a portion of which reaches Nebraska towns. 


The city of Richmond, Va., intends to continue its fight 
with the Southern Bell Company, which, in the language 
of the Richmond Times, is now doing business in Rich- 


mond by grace of an injunction granted by Judge Nathan 
Goff, of the United States Circuit Court." The Board of 
Aldermen on the 18th inst. suspended its rules and adopted 
unanimously a resolution providing for the employment 
of assistant counsel to the city attorney in the conduct of 
the case, which is now pending in the Supreme Court of 
the United States. 


The city council of Helena, Ark., has passed an ordi- 
nance regulating the rates to be charged for telephones in 
that city. The rates fixed in the ordinance are $1.50 for 
residences and $2 for business houses. The present rates 
are $3 and $4 respectively. The Southwestern Telephone & 
Telegraph Company, through its attorneys, fought the 
reduction bitterly and say they are going into the courts 
and will test the right of the city to regulate its rates. 


The movement for independent telephone toll lines in 
northern Indiana is taking shape and contracts have al- 
ready been let for several hundred miles of toll lines. 
With the building of first class independent toll lines, the 
independent local exchanges, which have been at a disad- 
vantage because they lacked outside connections, will 
grow much more rapidly, and in cities where there are no 
independent exchanges, new companies will spring into 
existence. 


Among the passengers on the steamship Empress of 
India, which sailed from Vancouver last week for Hong 
Kong and Yokohama, was James F. Scrymser, president 
of the Pacific Cable Company of New York, who is going 
to Japan to try to obtain a subsidy for tbe cable company. 
He says capital has been guaranteed for the cable from 
San Francisco to Australia. 


English capitalists have secured a controlling interest in 
the New Westminster, B. C., and Burrard Inlet Telephone 
Company. The ramifications of thls company extend 
over à vast area. The transaction is important, not only 
because of the individual sale itself, but as showing that 
British capitalists are again turning their attention to 
Vaneouver and surrounding districts as a field for profit- 
able investment of money. 


The Bell Telephone Company has purchased the Green- 
ville, Texas, Independent Telephone Exchange. The ex- 
change was built by Mr. Hawley and equipped with 
Western Telephone Construction Company's apparatus. It 
worked so successfully that the monopoly was forced 
buy it or abandon that field. 


C. T. McCreary, the superintendent of the new People's 
Telepbone Company at New Orleans, has assumed charge 
of the work of putting up the telephones in that city. All 
the wires in the business portion of the city will be laid 
underground. 


The Citizens’ Telephone Company of Magnolia, Miss. 
has been granted a franchise to maintain a local and long 
distance telephone system in Magnolia. The company has 
been incorporated. 


A franchise to establish a telephone exchange in Wash. 
ington, Ga., has been granted to the firm of Nee! & Grier 
of that city. They agree to connect their system with the 
Eiberton telephone exchange at Elberton. 


A telephone line will be constructed at once from Eliza- 
beth via the Little Kanawha Railroad to Parkersburg 
W. Va. 


The local telephone excbange at Cuero, Tox., has been 
sold to the Southwestern Telephone Oompany. 


Under the new tariff of Japan, the duty on telephones 
and parts thereof is 10 per cent. advalorem. 


New Companies Incorporated. 


The Havana Telephone Company, Havana, Ill. Capital 
stock, $5,000. 


The Bryan Telephone Company, Bryan, O.—to build and 
operate a telephone line between Bryan and Waseon. 
Capital stock, $20,000. 


The Ouyahoga Telephone Company, Cleveland, 0.—to 
construct telephone lines in Ohio and operate them as 
competitors of the Bell Company. Capital stock, §8,C00,- 
000. Incorporators: J. B. Hanna, J. B. Hodge, H. Clark 
Ford, H. A. Everett, E. W. Moore and W. B. McGraw. 


Tbe North Park Telephone Company has been incor 
porated at Cheyenne, Wyo., its purpose being to operate 
telephone line between Walden, Col., and Laramie, Wyo 
Capital stock, $15,000. Incorporators: Monte Blevins, J. 
Mosman, G. F. Scott, O. E. Mosman, M. A. Ward. 


The American Electric Telephone Company, Chicago, 
has certified to an increase of capital stock from $100,000 to 
$180,000. 
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ELECTRICAL SECURITIES. 


- The subjoined quotations of Electrical Securities dealt in at the leading commercial centers are compiled from special reporte received by ÉLzorR:CITY from a “variety of sources. 
The utmost care is exercised in their collection and preparation, and every effort is made to secure accurate and reliable information, The management of this journal will esteem it 
a favor to have brought to their attention any inaccuracies readers may discover in these columns. 
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Capital Stock. 
Par Authorz'd| Issued. 


PASSENGER RAILWAYS. 


Rate and Date ot 
| Bid. 


BANE. dast Div, VANE. ,ParjAuthorz'd| Iseued. Last Div. Bid, Asked. 


Albany, N Y.- Sept 19: Hartford Conn.-8ept 19. 


Hartford Street Ry. Oo . 100) $4,000, 8 8., J 5 140 - 
Albany Ry. rer Sb. ITIL 109 3,000,000) 81,750,000/126 X Q., Feb. '09, (153 | 155 Hartford & West Hartford RR 100| 1,000, rool dade 1 
ty way Co. — 1 2,000,000 2,000, " 67 

Trastion Oo. (Saratoga eres d 50,000 50,000 Me Holyoke Mass.—Sept 19. 
Allentown Pa.-- Sept 19: Holyoke Street Ry. Oo . . . 100; 100.000 400, 0008 & A., Jan., "98, |180 | 190 
Allentown & Lehigh Val. Trac. Oo. 4, 000, 000 1. 800,0 0 -- | 15 [Hoboken, N. J.—Sept 19: 
Bridgeport Traction Co........ . . . 100 2,000,000] 2.000, 0001 & Aug., '9f. 89 | Indianapolis. Ind—Sept 19. 3 
Baltimore, Md.—Sept 19: Citizens’ Passenger Ey... ..... . 5,000,000] 5,000,000] ............ |25 | 26 
Baltimore Oity Passenger Ry. Oo... 000,000] 2,500,000/5 & 8., July 2,97. | 71 | 72 Lancaster, Pa.—Sept 19: 
aBaltimore Consolidated Ry. COo..... 25 10,000,000 9,177, 3 8., Jan. 15, 98. 2895 B% Pennsylvania "Traction 00 ss 100 10,000,000 9,900,000 0099000900000000006 ee oo 
Central Ry. Co. of Baltimore City. 800,000 800, 6 A. Dec., 1897. 80 8214 Lancaster & Col. Electric Ry. ee Oo 69 2 „6 , 500 — ee oo 
Boston. Mass. — Sept 19: : West End Street Railway. TT v * eece*| conoce coo %%% %% 000000000 eo oo 
New England Street Ry............. 25| 6,000,000) 1,081,925/1 & Q., Jan.15, '9f.| ... ds Louisvill . —Bept 19: 
Donn Snore 8 85. eee ore. 100 4,000,000 2000 6 X 8., 'A. £O n * Louisville at Ey. TTTTTTTTE 180 — 328 a d A 10 

ore on Oo nad Ta 000,000 * * N v ee ooa @eeseo0enece 9 00 
b West End Street Ry. Co. 80 10°000'000 9,085,000 & f., Oot., 'VI. 857% 8534 ||Louleville Ry. Biot 2,500, X b. Oct. Lar 
b West End Street RY. Ses i Lr pid. 50| 6,400,000} 6,400,000/4 & S., Oct.1,'97. 10 | 16 Minneapolis. Minn. cere! 19: 
Boston Elevated R. R. 100| 10,000,000 69%) 70% Twin City Rapid Transit .... 100 17,000,000, 15,010.000 .. 


Twin Oity Rapid Transit....7 X p ptd. E 


Brooklyn City & Newtown By.. 100| 2,000, 1,928,400/2 % Pob, 1,1898. |210 | .. [Montreal, Canada.- Sept 19: 
Brooklyn Rap. igi Ba Oo., tr certf..| 100 30,000,000 20,000, et 59 | 5974 Montreal Street Ry. Qo. aa ERU im Free $000.00 175 B. M. & N. s 101 
eBroo eigDnuB FRB TU. ccc eel... A . ec2».9009999 eo ee „. è N || 
* dBroo iy x RE... sui UR 100 12,000,000 12,000,000 2% X Q., Jan., 98./214%| 216 5 on; Ag "esses f Mii Ed e 
yn ueens cee , y oh oe ee : n.— p 2 
Piney Island & Brooklyn RR enetece 100 eren 198 1%% Oct. 1, 97. a Memphis Street Railway Co....... ers 100 500,000 500,00C 6% „ 0 15 PM 
Kings County Traction Co..........| 100| 4,500,000| 4, 500,000 1 & July 26, '9T - | . [New Haven, Conn.-8ept 19: 
Nassau Electric Railroad . «eee © O 0 000000! TITTI 6,000,000 6,000,000 696956959 066 ee 40 Fai A & w 000 4 8 ?, 
fAtlantic Avenue Railroad. 2,000,000] 2,000 : New Haven Street Railway Go.....| 100 120000 109605 Dvd M Jay e 9 3 
enevece " . 2 6 6 66 „„ „ [E e eo wa A I : 9 
«Brook! yn, B d w. E. Railroad.. mete 1,000,000 1,000, eene em et y -s New Haven & Centerville.. eovesecce 100 "700,000 800, esoo 5 oe ow 
Buffalo, N. V. Sept 19: Winchester Avenue RR............. 1,000,000 600,000] ............ 40 | «3 
Buffalo & Niagara Falls Elec. Ry. . 100| 1.260,000| 1. 250,000 . 2 * ^? | 6 |New Orleans, La.—Sept 19: 
Buffalo Railway Oo. ITIN 1 6,000,000 un eli d. Dec., . 79 81 5 RR. Oo.. UA 19 120 5 150 one ean: 98 itd 180 
ew Sans n Ir , U an., 124 
Columbus O.—Sept 19 i m New Orleans Tretfan (u. . gn. 100| 8:000,000| 80000000] L.. 1| 2 
Oolumbus Street Railroad........... 100 8,000,000 8,000, X Q., b., * 523 New Orleans Traction Co.... ..pfd 100 2,500,000 @ceeerocce 5 8 
Columbus Centra: Street Hailroad..| 100| 1, 500, 000 1,500, ä —„—*·•—» ss we 3 a ae uisi 5 . Fuar. im 2,000,000 2680000 * ^ 3 an., '98. $i 28% 
— 2 ew y Lake eee guar. * * , &n., E ee 
Charleston, = = eps iu : Orleans Railroad..................-. 500,000} 185,000 $$ ., June, I" 28 | 26 
Bearer Otte RR. oa. e 185 Mo 000 36 ., Jan., 7. St. Charles Street Railway.......... 1,000, 1. 000,000 1 . Jan., '98. 525% 58 
Ii. pt 19 | * LJ „ „0 ee New YopPk-8ept 19 
Chicago Cit Ry. Oo.........-.- «+++! 100 12,000,000 12,000,000/8 % Q., Dec. R1, 7. 278288 CoUhristopher K 10th 8 Ste. RR. guar. 100 850. 650,000 * . 160 165 
Ohicago & South Bide Te T BR..... 100 10, 28, 800 10,828,800) /ũůỹr zs 1| 1258 Dry Dock E. Brdw’ & Batters RR. 100 1,300,000] 1,200,000 22 N. eb., 98 |150 | 198 
eia 5 Elev. Ry... 100 10.000, 000 10.000. 000 ... ... . 12%| 18 politan Street Ry. Co........| 100} 80,000,000 80,000,000 * Q., Jan., 98 Di" 186 
Mot Went Si West Me EAL 5Y---| 100} 15,000,000] 15,000,000)... +--+ . 2 8 eBleecker St. & Fulton Fy. Ry.guar 900, A., July. 7. | B94| 87 
est Side El. co RR Ua 100 15,000,000| 2,500,000} ............ oe fB way & porani Ave. 100, 2, 100, 000 2,100,000 5 ’ „ N. 210220 
Chicago Street c...» oe ecoa 100 10,000,000 6,600,000 8 x Q., Jan; 98. 222 224 n. Park,N E. Rivers RR. guar 100 1, $ 1.009.000 x Q., Jan, 98 180 180 
ANorth Obhicago COVER ‚• —q———Ik * 100 500, 000 249, 900 ee ee Eighth 3 RR. 44. q.. . 100 1,000, 1,000,000 860 : 
South Chicago Ci way. $?eee.0. e 100 2,000,000 1,603,200 „„ „6 „„ esoo ae ee 1 8€. & Grand 8t. Ferry RR.guar 100 790, 748,000 4X. X q^ Feb., *98. 860 ive 
(West Chicago Bb RR G0. . 100 20, 000, 000 18,189,000 AX .. Feb, 98. 91 94% inth Avenue KR... . . ..guar.| 100 | 600,000) 800,000) %᷑ ꝓr eS | 190 
#Ohicago est Div. R ee eee guar. PA 1,260,000 624, 900085 ee oo ixth Avenue RR.. em .... guar 100 2,000, 2,000,009 cece 209 238 
Whicago Psesenger Ky.......£Uar.| 100| 2,000,000| 2,000,000/5 & 8. — 853 cond ene. R. K Co..guar. 488 2 98 o $$ Feb. 133 a 
Cin —Sapt Secon venue eeeee eees 00 9 an., 
5 Panel Ry pe 80 1,000,000] 575,000 3) || ead St, Manbatv AH St. Nich.Av 100 2505 bg A — 5 
ens Nee eo n M A y 060900090000000090€ 
. — Ine. "port & Bo . &. ms 105 4 150,000 p 150000234 X, Feb., W. , T5 "Union (Huckleberry) t St.Nich.Av 100| 2,000,000] 2,000,000) . —. M5 | 200 
lOincinnati Street Ry. Co... .........| 60 18,000,000 14, 000.000 13; % Q., Jan., '98,/t18 |118% Newark N. J---Sept 19. 
Mt. Adams & nay iden Park Inc. Ry. 60 2,500,000| 2. 200, 000 1 & &, Jan., 98. ee Comsolidated Deo Do of N. J... 8 ts on pon 88980 e Ki 82 
— ewar F Bene *»00090€09069 U ? *69090909900000000€ ee e- 
e dg ari me ae l 1,000,000|34 % Jan., '98 e Seer Rr... 100) 0600) . ao 
Cleveland City Ry... 3 es 5000.000 7,600, 000.6 %., Oct., '97. 6 32 || Pittsburg, Pa.—Sept 19: 
Cleveland El c Ry. 2 6 „ „„ 262 66% %%%„%%06„% 100 000, 000 12,000,000 4 x Q., Oct., . 74 77 Alleghen Traction Co 6666 66 see 500, 000 500, 6 % O % 80 
Mich.—Sept 19. oOonsoli ted T raction Co. ees QOID. 15,000,000 15,000, 2 x, Jan., 2 x 
Detroit. Consolidated on Oo......ptd. 15, 000, 000 15, 000, 0008 &, May, /. ö % 5% 
Detroit Citizens’ Street Ry......... 100 2,000,000 1,260, 6 6 % 0 %%% %%% „„ „ 10034 ee pOen ntral Traction Oo.. **55060*9000999006 1,500,000 1900, LARMER ELLE) . PT 
Ft. Wayne & Belle Belle Isle By.. vise eas 100 400,000  400,000|5 % July, '98. 175 |... tizens’ Traction Oo............. 8,000,000; 18.000,000/6 & A. i» mn 
Rapid Railway Oo................... . . V50,000 | 260,000} ............ 90 | 100 rDuquesne Traction Oo........... 8.000. 000 18,000,000/6 X4 A. a 
Rapin El Ee Pi $ Biver 2 6 6 „ 66 6 „ 0 2 00 ess 1,000,000 1,000,000 6 6 6 60% „ 0 29e ee sPitteburg Traction Co. PSO 2 6 6 „6 „6 „ 2,500,000 1,900,000 8 1 Aug., oe ee 
Wyandotte & Detroit 100 750,000 200, 000000 sssi 100 110 Fed ral St. & Pleasant Valley Ry.. 1.400. 1,400,000 2 N, Jan., 08. .. | 23 
O.—Sept 19: Pgh., Allegheny E Man. Trac. Co... 000, 00 12994,8892 X, Aug., : 
n O. P'ttsourg & Birmingham Trac. Ry. ,000,000| 8,000,000 S2 Jan., '96. 2814| 9:9; 
Clty Railway Oo. . . . .. . om. 100| 1,500,000} 1,470,600 185 % Q., Jan. I. 98. 104 106 [ Pittsburg & West End Ry........... 1.500.000 1.800, 0000 A., June 80, . ae 
Otty Railway Co........ ... . . . pfd.] 100 600,000 600,000 1 „ Q.,Jan. 1. 98 1868 | 186 |Seoond Avenue Traction Co. om. 4.000, 000 14, o00, 0000 . - vs 
People’s Street Railway. 2s] 1.100.000 /% 1! 102 106 Suburban Rapid Transit Co......... 800, 000 200,00 ũ / Am s 
Unlisted. I Ex div $ Unlisted. 1 Full paid. | Outeten . 
4 Bonsolldstion of Baltimore Traction Company and Oity &Suburban'Railway Company. a Leased to New well on Commas at $s X on PS 
88 controis Oitisens' Railway, North Balumore 55 pen, Baltimore|| b Leased to New Orleans Traction — peri £7. at 8 & on stock. 
Wallbreok, Gwynn Oak Py Paniatan Rolna ME eviio seed a Operating ihe former Met. Trac. om EX o 0 raso e rear be oe 
ead Wali to Boston ag erty . Company. e Leased to 28d Street By. for 99 years; pals easigued to M go aum M agnis me ya 
e Owned 3 N e 3 bich 10 f 13 to 3 & Pavonia Pernice Metropolitan DUE Railway. 
Leased to 55 g ri ee 8 guarantees ted by capital stock. 11 tu Metropolitan Street Railway at 8 & on stock until Oct. 1, 1897; thereafter 9 5% 
e Sock owned by kiyn Hapi t Compeny; road eng V nien Brooklyn Hte. Oo. Leaeeo to Metropolitan Street Ry. for 99 years from Jan. 1, 1896, at at $215, 000 per annum. 
f Mock owned by Kings Oounty Traction Company; road Neamt ectric RR d Leased to Metropolitan Stree Balin, for 18 € on stock. 
Owned by Atlantic Ave. RE porn Nee ue Leased to Met. a Ry. 3 from Aprii 151 1893; € % flret 8 years, 8 % thereafter 


Poel stock owned b Elias Chicago Street Railroad Company. l Leased to Metro ropo 
arola by ee On 8 Railway, Ohicago Passenger Railway, and] m Oontrolled by Third Avenue . 


. Oompen : 8 of 134 & year! T 
we X per annum paid paid on 5 pital s as rental by lessee—North Ohicago Street Dontrols by lense bea Allegfay, Cent, ( Cent., iby Gon guesne, Fort Piitand Pile Tras. O. 


stock —— 
b Majority Kr el pn sock owned owned bY Obieago Fe Meiden! 3 Nen lee, 7 || — to Fort Pitt Traction on Company fors on $9,000,000 oa pii bid atoes 


guaranteed Railroad Oom losses. 
Vi aoi SSM Pi. Ry. Go, has purchased the Mi. A. & aon Park road, saruming ite bonds. s eased enel Reaction Gompeny tot da capt noak fer Ostobar. 


174 ELECTRICITY. [Von XV., No 11. 


+ 
— — — 


PASSENGER RAILWAYS. j TELEPHONE AND TELEGRAPH OOS. 
Capital Stock. Capital Stock. 
r| Bate and Date of m| Bate and Date of 
NAME. Par ae Issued. Last Div. Bid. | Asked. NAME. Par authors a) Issued. Last Div. Bid. | Asked, 


New Bedford Mass- Sept 19 
Union Street Railway Oo...........| 100} $850,000) $850,000/2 , Feb. '98. 


Northampton. Mass- Sept 19 
Northampton Street Rv.............! 100} 800,000; 228,000 4 % A., Jan., 98. 165 175 


Omaha, Neb.- Sept 19: 


Boston, Mass.—Sept 19: 

American Bell Telephone Oo.......| 100| 50,000,000| 28,650,000 11 Q., July, 98. 279 281 
Erie Telegraph & Telephone Co. 100 . . |1 % Q., Jan. 98. 78 74 
New England Telephone Oo........| . 10, 894, 600 10, 504, 600 f 1.80 5Q, Feb. 98. 110 


New Vor k.—Sept 19: 


American Telegraph & Gable Co. . . 100 14, 000, 000 14, 000, 0001 96 
Omaha Street Ry. 100 5,000,000) 5, OOO, O00 . 25 80 coe & South AmaTeleg. Oo.....| 100} 6,500,000! 6,500, 15 * 2 109 1110 
ommercíal Cable Co.............. 
Paterson. N. J.—Sept 19: Franklin Teleg. Co 234 % guar. 100 1000 000 Ro 155 X g p 44 
Paterson Ry. Oo 100 1, 280,000 1, 250, 000. .. eee 54 T Erte Telegraph & Telephone Oo.....| 100| 5,090,000} 4,800,000 1 [^ Jan., 98. 78 | 94 
Gold & Stock Telg. Co..guar. 6 &. 100 5.000.000) ....e. |l ce 110 [iu 
Providence. R. ee PE ESTEE 00 ub azine a TEE 5 Ocean Tel Co. guar 6 100 8,000,000| ...... i x Q. 109 1112 
United Traction & Electrio "T . ; 4 . Jan. '98. 7 exican Telephone Co 1 2,000, 00000 .. 68 
"N York & N 
Philadelphia.—8ept 19: Pacific & Atlantic Teleg. uar. * 25 2.000.000 8,028,000 278. Jan., . 1356/7805 
Fairmount Park Trans. Oo. . 20 pd. 50 2.000.000 1,770,000 2 %, Dec. '97. 14% Postal Telegraph Cable Co. .... . .. 100 15,000,000 15,000,000]1 % Q. a le 
Hestonville, Man. & Fairmount.... 50} 1,966,100} [1 966, 100 2% ;, July 15, 98. 40. oe 'Sout'n & Atlantic Telg. Co.guar.5 % 950,000 559,525 27% % 8. 85 90 
Hest'nvl'e, Man. & Fairm't..6 X pia 80 88809 $538,900 5 % jm uly, '98, 39 65 ‘Commercial Union Te eprape Oo...) 25| 500,000] 500,000 8 % S., Jan. 1°98, |110 |118 
aFairmount Pk. & Had. Pass. Ry. Dolo 000 OR ok 9350 8 % Feb. 1, 98. nee? oeren Union Telegraph Oo.......| ..| ...... | 97,870,000 13 &, Jan., 98. 986 9836 
Union Traction ¢ 85 m 2125 pd VVV aoe 7155 Div. guar. by Postal Teleg. Oo. 
eElectric on % % „ „6 %%% „%%%„%„%„ „% MWh "t9, 59h ^ 2 S t19: 
gens’ Passenger Ry........| 50} 500, 000 192,500 $3 share Q. 315 . || Miscellaneous. Sept 19: 
pe oa & Southwark Pas. R 80 18 aon 11,875,000 814 sha'e A—Apr.98 977 m American Dist. Teleg. (Phtla.).....| 25|  400,000| ...... |1 Q., Feb. 98. 14 | .. 
fLehigh Avenue Ry. Co......... „000, 000 . . . . . 89 Bell Teleph. Co. (of Canada.). . 100! 8, 168, 000 3, 168, 000 2 % 8. 16875 1785 
Lombard & South Street Ry...| 25 ............ 1,000,000'A. & O. 90% Zhesapcake & Potomac Telep. Co.. 100) ...... E PPE 48 | 55 
dSecond & Third Streets Ry.... 50 1,060,000 $771,076 $9 share A, Mar. 98 268 uL Chicago Telephone Co.............. T00 .... -è Seesen ern 212 | .. 

cPeople's Traction Co. . . 50 10.000, 000 76,000,000 3 %, A., April, 93. 55 oe Zentral Dist Prtg & Telg.Co.(Pgh.).| 100 F750, 00 950,000 .... 1820134 
gGermantown Passenger Ry....| 50 1,500,000 572,800 85.25 share— 1898. 185 | 186 Empire & Bay States Telegraph Oo.| ..| ...... f ...... isa 2 
pores & Coates Passenger Ry. 2 i 890000 150,000 3 Jan., 1898. 136 oe Hudson River Telephone COo.......| 100| 2,000,000} 2,000,000|1 . 76 77 

eople’s Passenger 1 750.000 777402 6666660 ji ove N orthwestern Telegraph Co. guar 50 2,500,000 2,500,000 234 Q. 112 115 

nn cople’s E Traction Ge. . . 8089,000,000 20,000,000 4 3S Oct. 1,97. | 93%) 98 |] iouinern New Eug. Teleph. Go.. 100 800000] .. . 121 12 

dge St......| 50 .. . . 1400. 000 6 % A—Mar.,'98. eee ee I —5———8—ñ2————ĩjr3iß3ß·ù«ĩðE: ——ůÄßÄ3rðvc;sʒ᷑qQ—ů— 
(Qeniinental Pase. Rr. ur. $0) 1,000,000) 0 000 were lv, bau). (.. ELECTRIC LIGHT AND ELECTRICAL MFG. COS. 
Spire iphia City Paas. Ry. 50| 1,000,000| [475.000 $7.50 share July '98 175 | 180 
‘Philadelphia & Gray's Fy. RR. 50 1000 009 295,650 „ 2 Boston, Yara PRU 19: 
Passenger Ry... , 812 share, Ju . Fort Wayne Electric Coo... T CEN aue Se x 
(Ridge nia & Darby X guar 60| eee ͤ— 200,000 §2 share July, "98. 795 * at. Wayne Elec Co. T. Sec. Series A.| 25 N wales "e 
jl7th & 19th Ste. Pass. Ry. gur. 50) f 250.000 134 % S., July, 98. 157%) .-  |'3eneral Electric Co . . . com. 100. 40,000,000) 80,460,000 2 % Q., Aug., 1898. | 4634| 47 
jTbirteenth 4 15th Sts. Ry. 50 1,000,000) 835,000 $11 sh. A., July, 88 220 ^ |General Electric Co »+...pfd.| 100, 10,000,000} 4, 252, 000 87 & S., July, 98. | ... | 9944 
‘Union Passenger Ry. Oo. .... 50) 1,500,000; [900,000 89.50 shre, July 987 : T.-H. Elec. CO. . T. Secur., Series Dll. 5 2 tee 25 8 
j West Philadelphia Pass, Ry... 50 750,000 |750,000810 share, July '98 225 Westinghouse Elec. & Mfg.Co.com.| 50| ...... 146, 700 80 | 81 
N. Y-—Sept 19: Westinghouse El. & Mfg. Oo. pfd. 500 4, 000, 000 3,996,058 14 % Q., July, 98. 87 M: 
RocnesteP, N · : Westinghouse El. & Mfg. Oo. aasent.| 50|11,000,000| 8,195,126| . . 
Rochester Railway OO. e 100 8, 000, 000 5,000,000 TIITTTTTITYY) 12 15 New-:YOrk.-8ept 19 E 
— 19; Edison Elec. Ill'g Co., New York.. 
Reading, Pa.—Sert o g Co., 100! 9,188,000] 7,988,000) P⁰h0 81 |184 

ng Traction Oo........... e| .. | 1,000,000] 1,000,000/Semt-an.,Jan. & Jy 15 | 20 |'Edison Eles, Al Oo., Brooklyn..']00| 4,000,000| 4.000, 000 156 & Oct., w. |119 120 

City Passenger Ry. . . . . -| 50| 850,000 350,000 Jan., 98. 114 "i edison Ore 875 „ 1000 1 aid 11 [14 

[East Reading Electric Ry. . 50 1, 000, 000 11,000,000 Jan., 98. 65 Ax Edison Eee torage Oo......... „„ oe 21 28 

MO. Sept 19: Jeneral Electric G0. ... . ofd. 100 40,000,000 80,460,000'2 5 Q., Aug, 1898. | 46%| 47 
St. Louis Mo. : eed Conduit & Tracietiow clo 100 10,000,000| 4, 252,000 87 % S., July, 988. | 9934 
Fourth Street & Arsenal Ry........| 50| 300,000 150,000 ........... mm oe pte tte S OH n C,: 100 1,000,000} 1, 000. 0000 m 
Jefferson Avenue Ry. „ 100 400 000 109.000 1% se Jul e 129 181 His E Ite bow. Co Lio ptd ee 22 2 6 ae eoveee @.ee oo ee 
Lindell R ecscocc:909999209* erra mt 1 U 2,400,000 14 % July, P Pa.—Sept 19: 
National ilway Oo.. 292 2 . oo 2,500,000 2,479,000 1% 96: July, '98 ee ooo d os Light Oo 

Cass Avenue & Fair Grounds....| .. | 2,500,000] 2.500,000| ' ........-..- T "S Cast En d Electric Light Oo „„ 100| 500,000 500,000 J. & J. 180 | 140 

. 1 mm) 0900000000 000008 909 100 3000999 1600009 2 . bee 90 105 „„ „„ „ „66 50 800,000 800,000 Q A 10 
. Louis — 4 ñ ꝗ⁰ , , , , uly,’ — H 

Missouri RNB Ebb 50 2,400,000 2,300,000 195 July, 398 170 | 175 i iste de ea ea 19 irasci " 

, (666966959 6 89. .. ae 35 P 3 erccee eve oa oe 
People’s SE atc Ry. . Com. 50 100.000 599090 meus Ms. z 57% 591, Electric Storage Battery Oo.. oom. 100 8,500,000 0 tae 37 
Southern Electric Ry......6 X pref. 100| 1,000,000 1. 000, 000 3 &, July, 98 113115 ‘Electric aud tes beh -Pfd.| 100| 5,000,000] .. ... WW 42 42% 
St. Louis & Suburban Ry. . . . 100 2,500,000) 2,500,000) . . .. . . . 53 55 "Penna. pe ^ ji iv 935 iron. 50| 5,000,000| .....« 500. p. sh., Oct. '97.| .. ] 
Union Depot RRR... 100 4, 000, 000 4, 000, 000 3 % A., July, 96. oe 175 Penna. a h ow: EERS bi 50 5,000,000 €* 999 6 L4 Oct., 97. ee ee 

Northern Elec. Light & Power **| 10! 6,500,000 550,000 882500 dis. Jan. 11°97 18% 14 
San Francisco, s "UPC S i TE A southern Elec. Light & Power Oo. . 19) 187,500 187,500 8 | 10 
" OM e" ,000, ,000/50c. . = : 
aiora ct Pack d Ocean RR......| 100} 1,000,000 — 875,000 $2.50 share, 96. 40. | 50 Moe Sept 19: 
Presidie & Perles lf... . .. 100 1000,00 580.000 J.. . bee. 81, 655 [Bridgeport (Conn) Elec. Li. Oo....| 25) 500,0 ... . % 75 
eee u mp Bde Elecite Bg os um tos rsen AE. 
cran — . À . * %% „f 25 e EAE pie 15 
Scranton Railway Co. . . . 50 6,000,000] 2,500,000! . . . . . .. 12 15 Harton (Conn.) Elee Eight n -**| 100| 850, 000 9 120 5 

Scranton & Carbondale Trac. Oo..| 100 500,000 500,000 . . — 1 | 18 |/Hartford (Conn) Lt. & Power Co..| 25) 175,000) ,..... Pies 4% 10 
i ton & Pittston Traction Co..| 100| 1,050,000] 1, 050,000 .. . . . | Few Haven (Conn.) Elec, Lt. Oo, . 100 ; MEM "e 175 | 180 
m Scranton 080, X, eseese Narragansett ( Prov., R.I.) Elec. Co.| 50 1,200,00.} ...... 12 % Q., Oct., '96. 885% 87 
Springfield Ill.—8ep: 19: Rhode Island Elec, Protec. O0. .... 109} 2... | ZNN dé) 118 | 125 
Springfield Consolidated Ry ......... 100} 80, 000 750, 0000 ͥ — | dn |j/Royal 908 o Monitos): Wisg] eal 1000.000] ..... 2% Q 160 | 14) 

ld O.—Sept 19: i Fhomson-Houston Welding G0... 100) 1,085,000| 1,085,000 194 M Q 18776) 188^; 
Springfie . omson- E CO. 1000 ee... |B % 8, Dec. 1, 98. ae 100 
Springfield Street Ry.............. 2100 1,000,000] 1,000,000] a. . . ee 2 Woonsocket (R. I.) Electric Co 1000 5 on 100 | 130 
: *ex d 
Springfield, Mass.—Sept 19: 
Springfield Street Ry................| 100} 1,200,000] 1,166,700/8 & A. 194 | 200 ALLIED INDUSTRIES. 
Toronto Canada.—Sept 19: ! — E 
Toronto Ry. Oo .... :.H | 100) 6, 000, 00 6, 000, 000 134 % 8. 104 104% Boston Mass.—Sept 19: 
Montreal Street Railway Co..........]...... 4,000,000} 4.000, 0004 [^ 8. 21771 278 American Electric Heating Oo.........; 60! 10,000,000|_......... — Tm — 
* Tam 3treet Ry. & I]lu'g Properties...pfd| 100 4,500,000| 1,248,700/$8 per sh. Feb.1,*98| 85 | 87 
Washington, D. C.—Sept 19: United Electric Securities Co...pfd.| 100.44 . (846 X Feb., 98. ee ee 
Belt R Coo. 6 29253 255646 50 500,000 500,000 ossvoooovococaceoe ** eo N Y k.—Se t 19: 
7414 ew OPK.— Sep : 
e 80|" 400,000) "400900634 Ae |i. | gs | Jonsolldated Electric Storage 0o. | os | eee | eee 18 | 20 
Eckington Soldiers’ Home Ry.. ee 50 707,000 652,000 ec"900299990 8 ec neun A Lich 5% Oo eee 4 6 „ 6 % ee | seessesse @ e000 1 8 
Georgetown & Tenallytown Ry.....| 50 200,000 200.00 ů F444 o^ <: died r eD ng Co Shiing Vo.-| 100 esol 102 105 
Metropolitan RR. Co................| 50| 1, 000, 000 453, 900 2% % Q. 125 | 125% . P Go td i 5,500,000 5,000,009 Ex 24 25 
Worcester. Mass.—Sept 19: E i pes uin 
„Worcester Traction Co........com.| 100| 8. 000, 000 8. 000, 000 . . . . 16 | 18 Philadelphia, ra mops. 1o 
*Worcester Traction Co... 26 % pid. 100 2,000,000 2,000,000 8 % S., Feb., 98. 98 96 Acetylene g 8 ^ Co. e ...885 pd. 50 1,000,000 e. eo [ITI "P ee 
Worcester & Suburban Street Ry... 100| 550, 000 542,500 4 &, 1897. 85 | ... F 0 19090 con —— ec 11 1% 
we * " à e ee ecco 4 

WilkesbaPPe, Pa.—Sept 19: Welsbach Commercial Co..... oom. 100 8, 500,00 its 1814| 90 
Wilkesbarre & Wyoming Val. Trac. 100! B. 000.000 5,000,000] 1%, Jan., 97. 24 | 29 hid alate 1 Oo...... pfd 100 500,000 — . 2Q n” 
— KK» —— — — — q — — 696594652525 „ : 6 „ „„ 6 6 6 0 i ERT vri 51 

* Unlisted. praa in. 1 Full paid. | Outstanding. Ex div. Welsbach Light Oo., Oanada. ......| 8 600,000} ...... 85 x 9274 

a Leased to Hestonville, Man. & Fairmount Passenger Ry. for 6 % on stock per annum. pittsburg Pa.— Sept 19: 

b Consolidation, Electric, People's and Philadelphia Traction companies. Fixed charges : Mt s " 

and all indebte ness of constituent and leased companies assumed by Union Traction Com- SERET go: Gable Go... 185 à 80555 i 98905 . sede 

0 P racticall all shares owned by Union Traction Company. —Sept 19: MN wate 2 120 

d Lease to nkford & Southwark Passenger Ry. assumed by Electric Traction Co. Miscellaneous. dod. 

e Leased to Electric Traction Company. Barney & Smith Oar Oo.......com.| 100] ...... | 1,000,000| .... 10 | 123 
Controlled by Frankford & Southwark Passenger Railway. Barney & Smith Oar Oo........pfd.| 100| ...... | 2,500,000 2 is 
Leased to People's Passenger Railway at $5 per share. Billings & Spencer COO... W  ) oos oe eot 80 

f Majority of stock owned by People's Traction Company. Consol. Oar [eating Go seis .. . 100 1, 250,000 1, 250, 00016 % Feb. 98. 825% 875 

4 Leased to Union Traction Company. Johns-Pratt Co 100 . ae 98 

4 Lease transferred to Union Traction Oompany. *Pratt & Whitney Oo.... e» ss. OQOm.| 100 0 ee 00 eo esce 1 8 

i Leased to United Traction Oo. ata rental of $10,000 per an. in 1866-7-8, $20,000 p. a., in Pratt & Whitney Oo............pfd| 100 cas bree .. | 48 

1899-1900 and $80,000 per annum thereafte:, payable semi-annually, rental declared ag a divi-||Stillwell-Bierce Oo.............c0m.| ..| ...... | . — 70 | e0 
dend semi-annual! . Iülllwell-Bierco CO. ... pid. os pestes besta 2 *€ Sept. 1, . s. 3 8 
k Dividend of 10 4 guaranteed by Reading Traction Company. Shults Belting Oo...................| 100| $850,000} ...... — eo | ga 


Bt. Oharles Car 9 si ee cis ee [ ev. Doa 85 s9 


i Dividend of 6X uaranteed by Reading Traction Company. 
m Leased * Unlisted, 


y 
and operated by the Scranton Bailway Company, formerly Scranton Trac, Oc. 


ELECTRICITY. 178 


| BONDS. 


PASSENGER RAILWAY. 


Amount. 


Sepr. 21, 1898.] 


PASSENGER RAILWAY. 


— 


Interest 
Due] periods, 


NAME. Authorized.| Issued. Bid. | Asked. NANE. 
Albany, N. Y. e 1898 
Date o/ Quotation—Sept 19, 1898 Canal & Claiborne RR... . Ist mtg. 68. $150,000 $150,000 1912 M. & N. 102 T3 
The Albany Ry..........--....18$ mtg. 5s. TOS $29,000 s. ||\Crescent City RR. Ist mtg. 66. 50,000 |1899| M. & N. | 101 — 
Tae 5 — E. y — yon mig m pter 509 5 842 Orescent City RR....... Cons. mtg. g. 5s.| 5,000,000 | 8,000,000 19480 J. & J. | 76x | 79 
tx e “pr Mee i 122 ^ — g. 5a. 3 ape iow ew rleans Olty ER........ lst mtg. 68. 410,500 899,000 1903 J. & D. | 107 109 
aterv pike et mtg. ! e N. Orl’s City & Lake RR. . Ist mtg. g. 5s.| 5,000,000 | 2,599,500 |1948| J. & J. | 10855 104% 
Watervleit Turnpike & RR. ad mtg. 6s.| 150,000 | 150,000 F. Orleans & Carrollton RR.2d mtg. g.6s.| 850,000 | 350,000 |1907| F. & 4. ene 
y Olty Railway Co... .. . . 18 56 eee T Orleans Railroad Oo....... Oons. mtg. 6s.| 800,000 800,000 1912 J. & J. | 105 110 
is > tSt. Charles St. RR. Co...... Ist. mtg. 68. 800,000 75,000 1906 J. & D. | ...... — 
terest r. by Albany Ry. Co. ,500 in escrow to retire New Or- 
Princi and interest guar. by leans Oity RR. Co.’s lst mtg. bonds. 
Albany Ey. Co. 1$90,000 outstanding. 
Baltimore Md. 8 15 uw York. 
Date of Quotation—Sept 19, 1898 eo tation—Sept 19, 1898. 
Atlantic Ave. 
Baltimore City Pass. Ry. . let mtg. E. ö. 2,000,000 | 2,000,000 Atlantic Av. Hol), pego bak b. 785000 | T5900 1909 Ma's, | 107 | oe 
Baltimore Traction oss A mtg. 5a. N e oye rrr — Av. (Brooklyn)..Cons. mtg. 58. 8,000,000 | 1,966,000 |1981| A. & O. | 108 2 
Baltimore Trac. 8 n * mp. g. 1 1050 000 PO 000 Bro'dway & 7th Ave. Ist cons. mtg. g. 58. 12,500,000 | 7,650,000 1948 J. & D. | 12054 | ...... 
. Trac. 08. No. E ito diy let mtg. g. Be LODS | LU Broadway & 7th Ave......... ist mig. 58. 1,500,000 | 1,500,000 1904 J. & D. | 106 110 
Bal. Trac. Oo. " . 8 Con — 1 g: 4 pba space — roadway & 7th Ave.......... 2d mtg. 5s. 500,000 500,000 |1914| J. & J. 1113 114 
Baltimore * ea 0. pva do; 38 qiu 8 Surface Ist mtg. 58. 1,125,000 1,125,000 19244 | 115 117 
ntral Pass. by: 8 mn g. A 28 SS TT OM Surface..........., 2d mtg. 58. 1,000,000 | 1,000,000 |1905| ...... | 106 107 
22 Pass. Te, „ e — g. g. — 8.000.000 3.000.000 rooklyn Oity RR. Co.. Ist cons. mtg. 58. 9,000,000 | 6,000,000 1941 J. & J. | 114 117 
& Suburban Ry......lst mtg. g. 5s. T'000 000 188855 Brooklyn City & Newtown. . Ist mtg. 58. 2,000,000 2,000,000 1989 J. & J. ook 
e Roland m. . ISt mig. 58. 1000000. |: 3:000 000 [Brook yn,Bath & W.E. RR.Gen.mig.5s 1,000,000 448,000 |1983| J. & J. 90 3s 
Metropolitan Ry. (Wash.).lst mtg. g. 5s.| 4,590, 999, — m 0% aro en mig: 58. a yea a 228 E = oo e 106 
E o. u "n.. B t 5 . * , , * . . 
tThe oo wy be ne T Brooklyn, Q's Co., & Sub’n. Ist bons. 58. 4.500.000 | 2,750,000 |1941| M. & N. | ...... p^ 
Oo., the O A. ubur n y. an A D Brooklyn Rapid Transit i aa gold 58. 7,000,000 | 5,181,000 |1945| ......... 10534 | ...... 
Lake Rolan ev. were all assumed by Bleecker St. K Fult'n Fer'y RR. ist mtg.7s| _ 700,000 700,000 19000 | 102 105 
the Baltimore Consolidated Ry. Co. Cent P'k, N. & E. R. RR. Ist cons. mtg. 78. 1,200,000 1,200,000 1902 J. & D. | 112 2 
18151, 000 in escrow to retire Ist. mig. bds. eges rr Ist mtg. 6s. 250,000 250,000 [19222 M. & N. | 118 | ...... 
Boston, Mass. (D. Dock, E, Ba'y be en ale o| 100000 | 590009 |1982 J: &D. , | ii 
Date of Quotation—Sept 19, 1898. 8,702,000 1924 J. & D. | 164% | 1043 eoe E. Bd'y & Bat y RR serip 26. 1,100,000 | 1,100,000 1914 F. & A. 100% 10256 
Lynn & Boston RR Ist mtg. g. 5s. 5,979,000 8.000.000 NA | 108 2 TUR 4 £ ith Av. RR. Coo Cert. indebt. 6 %.| 1,000,000 1,000,000 |1914| F. & A, | 108 Miss 
West End Street Ry..... ...Deben. g. 58. 8,000,000 o ys E N. Te — St., Man. & St. Nich. Av. Ist mtg.6s.| 1,200,000 | 1,200.000 1910 M. & 8. | IIS 116 
West End Street Ry.......Deben. g. 48. 2,000,000 ,000, 1914| M. & S. 2d St., Man. & St. N. Av..2d mtg. inc. 66. 1,500,000 | 1,500,000 1915 J. & J. 98 99 
441,674,000 in escrow to retire outstand- Lex. Ave. & Pav. Ferry RR. Ist mtg. g. 58. 5,000,000 | 5,000,000 |1998| M. & S. | 119 Mat 
ing bonds of absorbed companies. Metropolitan St Ry CO. . g. m. cl. tr. g. 56 !2,500,0°0 12, 500.000 1997 F. & A. | 18% | ,... 
Second Avenue Ry..Gen. cons. mtg. 58. 1,600,000 1,600 000 |1909| M. & N. Is 110 
Charleston S. C. Second Avenue T5 . De 58. , 900,000 800,000 1909 J. & J. | 105 108 
Bate 0} Quotation Sept 19, 1898. South Ferry RE Gg.. .. , at mig. 66.) 289080 8.000 1819 cer. 140 
Enterprise Street RR. . Ist mtg. 5a.| 500,000 47,000 1900 J. & J e Third Avenue RR... let mtg. g. 56. 5,000,000 | 5,000,000 1887 J. & J. 124 125 
harleston City Ry. Ist mtg. 66. 850,000 soga .J. &. e || Twenty-third Street Ry...... Ist mtg. 6. „ 1008] 3. 1 8 
fOontrolled by Charleston 8t. Ry .Co. Twenty-third Street Ry. . Deb. 5s| _ 150,000 150,000 |1906| J. & J. | 108 106 
Union (Huckleberry) * .. 1st mtg. 58. 2,000,000 | 2,000,000 1942 F. & A | 112 114 
Chicago III. te Westchester Electric RR... Ist mtg. 5s.| 500,000 500,000 1948 J. & J. |1113 | 112% 
Date of Quotation—Sept 19, 1898. 5 151,085,000 in escrow to retire gen. mig. 
cago erro 4 6,000,000 | 4,619,500 J. & J. 10244 | 10254 184,850,000 in escrow t 
vore ed e Ae ii P ote, te 400000 | "400,000 rw Nera E obligations. MEE 
cago Passe Ry... ~ 68. 490, , „& D. 6 EN ' n escrow f 
Chicago & So, Side RIE.. -st mig. E fa. oe 8 A. 28. . 24 Pisa Sip dy — t" 
cago . eee eet tense 4 e , , , é a« |] -eb9^ ji uie * le 
Obi West Div. RVs scs lst mtg 452. 4,040,000 | 4,040,000 J.4&J. | 1004 | ...... ít Guar. by Union Ry. Co. 
ke Street Elevated RE. ist mtg. g. 68. 7,574,000 | 8,781,200 J. & J. jv Toronto Ca 
Metrop. W. Side Elev. Ry. Ist mtg. g.5s.| 15,000,000 | 15,000,000 F. & A. | 53% | 54 nada. 
North Chicago St. RR........ lst mig. 58. 3,171,000 | 8,171,000 J. X J. 101 | 104X Date oj Quotation —Sept 19, 1898, 
North Chicago St. RR. . . Cert. indeb. 68.“ 500,000 500,000 J. & J. | 108 || Montreal St. Ry... .. .. . Ist mtg. be. 2,500,000 | 800,000 |1908| M. £8. | .... | an 
North Ohicago — Z... -lst mig. 68.| n 888 ; 9 J. & * s vee prepa 1 lst mtg. g. 1%. 4,550,000 | 2,200,000 |1921| M. & S. | .... | esse 
West Chicago St. Nr.. . let mig S. 4,100,000 | 8,969,000 M. & N. | 106% | 107 | 8600,00 in'escrow 10 retire 6e Aue fu 1581 
West Chicago St. RR. Deben.6e..| 2,700,000 | 700,000 91] J. & D. | 1006 | 10074 | — pons o Ne 6s dus in 1001. 
West Chicago St. RR. . Con. mtg. g. 58. 12,500, 000, 980... 95 adelphia. 
W. Ohicago St. RR. Tunnel. - Ist mig. 5s. 1,500,000 | 1,500,009 |1909| F. & A, | =- — va 
Redeemable at option on 60 da. notice. Date of Quotation Sept 19, 1898 
Funded debt assumed by Chicago W. Continental Pass. Ry. lst. mtg. 66e 850,000 810,000 1909 J. & J. TET dwed 
v. Ry. Go., controlling interest of Empire Pass. Ry. ... .. Ist mtg. 76 300,000 200,000 |1900] J. & J. se. T 
which is owned by W. Chicago St. RR. Greene & Coates St. Ry. Ist mtg.6«| 100,000 100,000 |1898| J. & J. | sree | ss 
Co. lessee. Lombard & So. St. Pass. Ry...1st mtg. 150,000 MX. 1901 —— ccoo IIT 
bject to call after Oct. 1, 1899, at poppe s IK — Ist mtg. 7s 250,000 250,000 |1905) J. & J. T ui 
and interest. Penk es Pass. Ry... ...... ad intg. 56 — 500,000 458,000 18110 J. & J. * * 
| Assumed by W. Ohi. RR. Oo., lessee. eople’s Pass. Ry. . . . . . Cons. mtg. 56 1,125,000 867,000 1912 M. & 8, | 2 na 
Int. guar. by W. Ohicago St. RR. Oo. Poo ple 8 Pase. | AAN Bik. tre. cert. F. 416 5,698,210 |  ...... —— „ 108 
. assenger Ry. mtg. 5s 200,000 J1& J. . s... 
Cincinnati, O. Philadelp ia Trac. CO. . II. ne 4s | 1,800,000 1,018000 1917| F. aA 104 
Dateoj Quotation—Sept 19, 1898 Union Pure EH - mig. Tej 10500 | 10000 1M A BO | pem 
! ——U— 22 Stmtg, 5a. , 500,000 . 0. — LIII 
Qin, New. & Cov St. By.lat Con.mtg. ge 8,000,000 | 2,500,000 1o: J. & J; |1084 | 10$ vent End Passenger iy. lettre | e e | ee [1908 Ar Æ Ot n | n 
Mit. Adams & Eden P'k In...1a$ ib 6s. 100.000 100.000 n UN & 0 111 TT West Phila. Pass. ee “Ist — aa s- 2 250.000 * 1906 A. £0 11514 + ra 
e reos 10714 | 108 ' || West. Phila. P ar ees As tigi 
Mt. Adams & Eden P'k Inc. Cons. mig. 56% 531,090 531,000 M. & S Io 8 . Phila. Pass. Ry............2d mtg. 5a | 750,000 750,000 1928 M. & N. | 116 
185 * vorm 7 M Ist mtg. 2 e. 250,000 * os 180 pa The trust certificates were issued to 
e . 1 . . 2d mtg. 6a. Y 400,000 E pay for the shares of the Electric and 
Assumed by the O nein. mam ed eople's Traction lines purchased. 
ding Pittsburg, Pa 
Cleveland, O. ione 
Date o, tation— 
Date of Quotation Sept 19, 1898. Birmin sedge fe al ES 
gham, Knox lentown......6«| 500,000 500,060 1881 M. & S, | 92 96 
aBrookly: Street RR. OO. . Ist mtg. 6s.| 600,000 600,000 M. & 8. | 106 107 Central Traction Oo............... lst mtg. 5s.| 875,000 875,000 |1980) J. K. J | ees - 
. — ey 8 vag xn E míg. — 8,000,000 | 2,500,000 J. & J. 106 104 eee le sn, 8 ME PERA lst mtg. 5s.| 1,250,000 1,250,000 1927 A. & 0. | sen 1171% 
eveland City Cable Ge. iat mtr f. 5s.| 2,000,000 | 2,000,000 1909 J. & J. | ins, 103 || Duquesne Traction Co........-1s¢ mtg. 5a.| 1,500,000 | 1,500,000 1990 J. & J. | 108% | .... 
[Oleveland E ectric Ry.Oo. 1st mig.g.5e. 8,500,000 | 1,249,000 M. & S. á | 105 |*Fed]8t & Pleas. Val. Jack's Run. -. 50,000 50,000 1918 J. & J. | e — 
lumbus Ji - 7. mtg. g. 58. 1,500,000 1,500,000 M. & N. 5 : * a easant Valley...... .Oons. 5s.| 1,250,000 1,250,000 1942 J. & J. Te 
aEast Clevelan Mee AER mtg. 58. 1,000,000 1,000,000 | M. & 8. 03 104%4|| Millvale, Etna & Sharpsburg.............. 750,000 750,000 |1928; M. & N. 106 | ,..... 
— wayne e) Elec. Ry. Ist mtg. g. 6s. 600,000 |  ........ M. & N. .... || Pittsburg, Crafton & nsfleld.......... 5a. 250,000 250,000 1924) J. K J. 25 
rain (O.) Street Ry........lst mtg. 68. 200,000 200,000 J. 4 J. coos ies Pittsburg Traction Co............ lst mtg. 586 750,000 750,000 |1927| A. & O. | «+--+. bs 
tSt. Ry. Oo., Grand Eapids...lst mig. 5s.| 600,000 600.000 J. & D Pittsburg & Birmingham. .. Ist mtg. 58. 1,500,000 | 1,500,000 1929| M. & N. 10594 | ..., 
151. 800,000 in escrow to retire bonds of Pittsburg & West End......... lst mtg. 5s.| 500,000 500,000 1922 J. & J. — eee 
absorbed companies, marked a. *Pg'h., Allegh. & Manch. Gen. mtg. 5s | 1,500,000 | 1,400,000 1880 A. & O. | ses | suss 
{Interest guar. by Oons. St. Ky. Co. Second Ave. Traction O0. 58 2,500.000 2,000,000 1984 J. & D. | =- ease 
Detroit, Mich. Sub. Rapid Transit Railway Co. . 6&.| 500,000 500,000 1918 M. & S. «zs. 
Date of Quotation— 9 
Detroit ized 8t. ei rine 5s.| 7,000,000 | 8,835,000 A.&O0. | 974| 99 e eee 
Wayne & Belle Isle Ry. . Ist mtg. 68. 400, 000 877,000 A. & 0 24 ens Date of Quotation —Sept 19, 1898, 
The — 2 822 Y io s.. per. Soe 1,800,000 1,800,000 J.&D TIT 105 gd rv Ld — — * Coupon 5e 50,000 50 000 1910 8 & D, 
Det. ty Ry. and Grand River St. Ry. ac, ec. Co.....18f mtg. E. Be 9,000,000 8,247,000 1988 M. & 8. 108 "A 
109 
New Haven Conn. St. Louts. 
Date of Quotation—Sept 19, 1898, Date of Quotation—Sept 19, 1898, 
Haven St y. d Br Ege| sooo | topo % MCA. | 192 |.. Baden & 2 Towle RR. le mage 29000 | moo lita AJ. | 100g | 1m 
vetus RE i mr. orbs: | aeos | 50090 isid M A M. | 106. |... |Ohiueng Haüway Oe A clem an | Rios | 1,901,000 rar || ies 
Winehester Avenue EK —Deben, g, © 24,000 f M. & B. | ioa . |iComp.Hiw. Un. De. & Mer. Ter- f ie LN. | 1000000 1918 J,& J. f | 112% 
Wien interest. ‘Unlisted. "With interest, 
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ELECTRICITY. 


(Von. XV., No. 11. 


PASSENGER RAILWAY. 


St. Louis- 
Date o? Quotation—Sept 19.1898 
Fourth St. & Arsenal 81. Ry..1s$ mtg. = 


Jefferson Avenue By. . . In mtg. 
Lindell Ry. Co.. 2 5 Id mig. 56 


eople's RR. Co...... PONENTE 
poo le’s RR. Oo. oe eee eee Ad 
hig e's RE. Co....... Cons. mg. e 


8 
Bt. Louis RR. Oo. . eee eee ISË mtg. 5e. 
t Louis & Sub. By......... lst mtg. g. 5e. 
St, Louis & Sub. Ry. . Income be. 
uthern EI c By....Cons. mtg. 6s. 
Taylor Avenue St. Ry. .... I 
nion Depot RE. Oo....1st cons. mtg. 6e. 
Union Depot RE. Oo... eee Cons. mig. 6a. 
tOontrolled by St. Louis ER. Oo. 
Controlled by Union Depot RE. Oo. 
Controlled by Lindell BR. Oo. 
$200,000 in escrow to retire 1st & 3d 


$00,000 in escrow. 
,000 in escrow to retire ist mig. 


San Francisco Cal. 
Date of Quotation— Sept, 1898. 
California St. Cable RR. - Ist mtg. g. 
f Ferries & Cliff House Ry....-1st mtg. 
Geary St., Park & Ocean ER ist. mtg. 
Market St. Oable Ry. Co.....let mtg. g. 
Metropolitan Ry. Oo.... . ..... It 
nibus Cable Oo. . cesses. 


$3111 


3 
e 
Q 
E: 
3 
$ 
1 
£ 
diii 


na . 
Sutter St. By. OO. 4 eO 18$ mtg. g. 
tOontrolled by Market 8t. Ry. Oo. 


Washington D.C. 

Date of Quolation—Sept 19, 1898. 
Belt By. Go ssssseocseoses O LE e mtg De. 
Columbia Ry...............— . mig. ôs. 
Eckington & Soldiers’ Homa, mtg. 
Metropolitan RR. Oo. . -Ooll tr. cons. 6e. 

$990,000 in escrow to retire lst mtg.bds. 


Miscellaneous. 
Date of Quotation—Sept 19. 1898. 


Croestown 8t. Ry. 
Columbus (O.) St. By......1st cons. g. 5e. 

nsolidated Traction i 
(oroen n St. By. 8 O.)..1st mtg.g.5e 


No. Hudson Co. Ry. N. J. J. Cons. mtg. 5s 
PIU EEE 


Paterson (N. J „ me g- = 
. Y.) Ry 


Bt. Paul City Ry. . ns. g- 88. 
It. Paul Olty By Mm DOD. g. 6a. 


1$1,000,000 in escrow to retire 1st and 
bds. 


d mtg. 
000 in treasury. Bonds guar. by 
Buffalo Ry. Oo. 
49760,000 in escrow to retire bonds o 
0. C. 8i. RR. Co. 
$87,000in treasury. 
$960,000 res’ ved to redeem prior liens. 
,000 in escrow. 


— eee 
ELECTRIO LIGHT AND ELECTRICAL MFG. COS. 


Boston, Mass. 
Date oj Quotation—Sept 19, 1898. 


dison Elec. d regit Oo., Boston. 2 0 00 Quar. 156 eos 
General Electrio Oo., gold coup, deb. be.. 8, 1922| ......... 10334 i 
Pittsburg, Pa. 
Date of Quotation — Sept 19, 1898 

lle hen Count Li ht Co. %% 65. 600,000 (ILLE E] 1911 J. & J 106 % 
AH E any City El. o Light.... . . 43. 7060, 000 .... [1918| A. & 0. . . 
Westinghouse Elec. & Mfg. O0. Seri p 6a. 196,570 Sad. - fress M.&B8. | .... | oses : 

Miscellaneous.—(Sept 19, 1898.) 

t: (ison El. [llg. Oo. N. York) ist m. 6s..| 4,812,000 4,812,000 1910 110 
Edison El. Ing. Co. (N. Y.) con. m. g. 5e.| 15,000,000 2,188,000 19000 1177 ...... 
Edison Elec. [llg. Oo. eds 2,000,000 1.800, 1940 e 111 112 
&dison Electric Light (Philadelphia). . 2,000,000 „ e 
Kdison Ilig. Co. (St. Louis)....... . 4,000,000 c.s...» [1928] F. & A. . . 
Mo. Elec. fi. Co. (St. Tae Md mtg. 6e. 000 esce.. 1909 A. & O sev 
Wo. Elec. Lt. Oo. (St. Louis)...2d ae: 15 600,000 . 1921] Q’ ry. |. [| osese 
United Elec. Light & Power Oo(N. Y.).. 5,000,000 |  ...... dM MW 4 . 
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TELEPHONE AND TELEGRAPH. 


Miscellaneous. 
Date of Quotation—Bept 19. 1898. 


American Bell Telephone. . ... Id. 


N orth western Tel h Oo...... 0990900 ^ 18. 


p 
N. V. & N.J. Telep Teg 
Ohesapeake & Potomac 


n.mtg.5e 
leph. Oo. . 5s. 


191i] J. 4 v. 


ALLIED INDUSTRIES. 


Miscellaneous. 
Date oJ Quotation—Sept 19, 1898. 
American Electric Heati 
a rmington Sims Eng. 
Bwney & Smith Oar ° 
Catborundum . 
W ort 


Voss wewsea NE. 


80 | s5 
100 102 
107 109 
107 108 
101 108 

98 101 

975, | 100 
100 101 
10034 | 101 
101% | 102 

60 
118 115 
110% | 111% 
1024, | 1 
114 116 

118%| 118 

118% esco 

93 | 1C0 

1265 [EN I 

127 123 

104% 106% 

107 | .... 
118 | 120 

120 125 
1 105 
1214 ...... 
100 | 105 
112 | 114 

79 
110%| 111 
DE 

10-54 
100 | 102 

18 22 
86 
iis | 11:34 
92 94 
108 | 104 
107 | 108X 
98 | 100 
$0 92 
90 93% 
With int’rest 


106 | ..... 

108 | .... 
15 .19 
%% 28 
9 | 100 
ö 


NOTES FOR INVESTORS. 


1110158 quotations for copper are : Electrolytic, 129123; c.; Lake. 121 012 f c.; casting, 
c. 


The Edison Electric Illuminating Company of Brooklyn has declared its regn- 
lar quarterly dividend of 13 per cent., payable to stock of record September 30. 


The Cincinnati & Hamilton Electric Railway Company has placed on filein the 
recorder's office at Cincinnati a mortgage for $500,000 in favor of the American Trust 


Company. s 


Secretary Ely of the New York Stock Exchange has issued a notice that the old 
stock of the General Electric Compa:.y will be traded in in tbe unlisted department 
and will be quoted on the tape as G. E., old.” 


The Boston Elevated Railway Company has declared to the common stockhold- 
ers of the West End Street Railway a semi-annual rental dividend of 84 per cent., 
payable to stock of record September 17. Books will reopen October 2. 


The earnings of the Montreal Street Railway for the eleven months ending 
September 1 amounted to $1,323,085, an increase over the corresponding period of 
yt year of $110,289. August was a big month and the earnings amounted to 

43,801. 


The American Automobile Company, with a capital stock of $500,000, filed arti- 
cles of incorporation in the county clerk's office, Elizabeth, N.J., on the 17ch inst. 
The chief office of the company will be in Plainfield, N. J. It will engage in the 
manufacture of motors and other appliances. 


A circular has been issued by the directors of the Royal Electric Company of 
Montreal calling a special meeting of the shareholders on October 18 for the purpose 
of authorizing an issue of preferred stock, and the acquisition of shares in the Cham- 
bly Manufacturing Company for an additional amount of $100,000. 


The Western Union Telegraph Company's annual meeting will be held October 
12. The regular quarterly dividend of 12 per cent. on the stock has been declared, 
payable October 15, books closing September 20 and reopening October 17. The es- 
timated earnings for the quarter were $1,750,000; actual $1,677,202. 


'The first mortgage bondholders' committee of the Terre Haute (Ind.) Street 
Railway Company gives notice that, more than 87 per cent. of the bonds haviug 
been deposited, the limit of time for receiving further deposits is extended to Octo- 
ber 1, after which date bonds will only be received subject to such penalty asthe 
committee may impose. 


The Cleveland Press says there isa general feeling among local brokers 
that the controversy over the Big Consolidated is ended. There is no market for 
the stock. T'he leaders of the two factions say there is nothiug more that can be 
done. Each side is positive it controls enough stock to carry the election in Janu- 
ary, and all that can be done is to wait. While each side tells this story and 
claims it has & controlling interest in the company, it is not taking any chances. 
Altbough neither side is buying any stock, both are getting options wherever they 
can." 


A dispatch in the N. V. Journal" dated, Chicago, September 19, contains the 
following: ''The Leiters—Levi Z. and Joseph—made a new move to-day in the 
direction of their contemplated control of the Chicago street railway system. The 
Chicago City Railway Company, of which Levi Z. is one of the largest individual 
owners and Joseph one of the recently elected vice-presidents, has undoubtedly se- 
cured control of the ' Alley L' road, one of the effects of the deal being to send up 
the stock of thelatter company almost four points on the local Stock Exchange." 


An advertisement in the Wheeling, W. Va., ‘‘Intelligencer’’ announces that 
theannual meeting of the American Hailway Electric Light Company will be held 
at the office of the company, No. 14 Stone street, New York, on the 4th of Oetober 
at noon, at which an election will be held of directors and a resolution will be of- 
fered increasing the number ot shares of stock of the company from 50,000 to 60,000 
shares of the par value of $50 each, thus increasing the capital stock of the company 
from $2,500,000 to $3,000,000. Transfer books will close September 23 and reopen 
on October 5. 


The amalgamation of the Walker Company of Cleveland with the Westinghouse 
Electric & Manufacturing Company, which was announced officially on the 17th 
inst., had been meditated for some time and was no great surprise to any one in 
the electrical business. The two companies have suffered greatly from litigation, 
and their misfortunes have probably tended to bring about the union which has 
been accomplished, their common antagonist, the General Electric, having ap- 
parently consented to, if it did not encourage the match. This concord of 
warring interests will be reflectively studied by all engaged in the electrical trade. 


The Brooklyn '' Eagle ” treats as a fact the announcement that a large block of 
stock of the Nassau Railroad Company has been sold by R. T. Wilson to ex-Gov. 
R. P. Flower and other representatives of the Rapid Transit Company. It intimates 


‘that the opposition of the Johnsons, who are deeply interested in Nassau securities, 


to the lease is purely a matter of money and will be maintained unless tbey are paid 
par for their stock. In the case of P. H. Flynn, another heavy holder of Nassau 
stock, it says his opposition ''is more personal and therefore on more lasting 
grounds, and there is every reason to believe that he will fight any plan leading 
to a Flower control of the road, which was authorized and constructed largely 
through his efforts and as a competitor and rival of the Transit Company's, withouta 
fight that islikely to rival the Long Island Traction contest in bitterness and 
longevity." 

T. L. Livermore and Edwin F. Atkins, the committee of preferred stockholders 
of the General Electric Company, have issued the following circular to depositors of 
preferred stock under agreement of June 1 with the American Loan & Trust Com- 

ny: ‘' Yourcommittee have been in negotiation throughout tho rites d of the 
litigation with the G meral Electric Company, but have been unable to adjust the 
controversy with the company to their satisfaction. They have now received from 
individuals a proposition which they have decided torecommend you to accept. It 
is that we sell our shares and rights in respect thereof at $100 a share cash, on or be- 
fore October 1, 1898, with interest from July 1, 1898, at 6 per cent. This is not as 
favorable a result as we have hoped for. It amounts tofive years' back dividends 
and $65 per share for the unreduced stock. In view, however, of the doubtful char- 
acter of the questions raised, the protracted and expensive litigation involved and 
the comparatively small number of shareholders, say one-fourth of the preferred 
stock, taking part in it, we have accepted the offer for ourselves and recommend it 
to you. The price above named will be paid without any deduction for the expenses 
of the pr ingsto date. Those who elect not to accept this offer either may ac- 
quiesce in the reduction of their shares pursuant to the recent action of the company 
and accept new stock certificates for the reduced amount of stock, or at their elec- 
tion take up &nd pursue the pending litigation at their own risk and expense. We 
have instructed the American Loan & Trust Company to dismiss the pending suit, 
unless, prior to October 1, 1898, some depositor shall take suitable action to continue 
the litigation as above state. We have already given instructions to dismiss the 
suit forthwith as to all the complainants except the American Loan & Trust Com- 
pany. The 10,000 shares of stock on deposit with the trust company were sold to 
the syndicate on a basis of $100 per share and interest from July 1 at the rate of 6 


per cent. cash. 
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EDITORIAL NOTES. 


In a recent editorial we 
The pointed out what excellent 
American Indies fields both Cuba and Porto 
Company. Rico offered for electrical en- 
terprises, Sincethen acom- 
pany to be known as the American Indies Company 
has been organized for the purpose of developing the 
resources of these two islands. It is capitalized at 
$18,000,000 and inoorporated under the laws of New 
Jersey. According to the prospectus recently given 
out, the new enterprise is to cover every important 
field, and should it prove successful will almost 
monopolize the electrical industry in thoee islands, 
Under its charter the company has the right to gen- 
erate, accumulate, distribute and supply eleoíric- 
ity for light, heat, power and signaling purposes ; to 
construct, own and operate planta for the convey- 
ance of eleotrical ourrent for telegraph, telephone 
and various other purposes; to construct and oper- 
ate telepbone exchanges; to manufacture and sup- 
ply gas for fuel and illuminating purposes, and to 
light oities and buildings. It has the right to ao- 
quire real estate of almost every description and to 
mine, smelt and refine. Its obarter further empow- 
ers the company to own, build and operate sewers, 
water works and all other publio and private im- 
provements, as well as to own and operate steam- 
ships or other vessels. The secretary of the com- 
pany, Mr. Henry D. Maodona, in a recent issue of 
the New York Herald, is oredited with the following 
statement: 

„The company has been in process of formation 
for several months and was organized for the pur- 
pose of taking advantage of the extraordinary eoo- 
nomic transformation now at work in Cuba and 
Porto Rioo. It intends to renovate old enterprises 
and create new ones in those prodigiously rich isl- 
ands, and to that end has secured the co-operation 
of some of the most conservative men of wealth and 
enterprise, who, even under the late restrictive and 
oppressive régime, have gained distinotion as mer- 
ohants and administrators, and who, representing 
the new commeroial aspirations of those communi- 
fies, bave enlisted both capital and experience in 
this underfaking. 

„Under the new commercial conditions, indus- 
tries, especially those oonoerns operating publio 
franchises, will need readjustment, reorganization 
and development. This is the work the American 
Indies Company was organized to accomplishb.’’ 

The inoorporators are all said to be wealthy men, 
among them being Mr. Anthony N. Brady, well 
known to the electrical fraternity for his connection 
with the ‘‘ Huoklebery Road,’’ and as one of the 
directors of the Walker Manufacturing Company, 


That there is an unlimited field for electrical un- 
dertakings in both Cuba and Porto Rioo is not to be 
doubted, and it only remains to be seen what the 
American Indies Company will acoomplish. 


& & xX 
The utilization of the sun’s 
Electricity from rays to obtain electricity is a 
the Sun? problem on which soientists 
have been at work for a num- 


ber of years. From time to time a sensational daily 


will announce in prominent type that a method bas 


been devised to accomplisb this, and that is usually 


the last heard of the alleged discovery. Some 
months ago Mr. Nikola Tesla was oredited with 
having ‘‘ harnessed the sun,’’ and now we hear of 
another invention of similar nature by Prof. Elmer 
Gates of Washington. He olaims to be able to draw 


eleotrioity from the sun’s rays by means of an ordi- 


nary battery oell, a magnet and a orystal. In an 
interview reported in the Philadelphia Press he is 
oredited with the following statement: 

*' took a cell just like one of these, and with the 
aid of a magnet and a orystal I secured enough eleo- 
tricity to operate a little motor. I brought it all 
about by simply reversing one of the currents, one 
of those two tbat are always moving in opposite 
d:reotions. No, I am not reversing nature. It is 
simply taking advantage of one of nature’s poesibili- 
ties. 

' Like every one interested in electricity, I have 
been deeply interested for many years in the solu- 
tion of the problem of how to produce heat without 
fuel. The saving by such a. discovery would, I 
realized, be enormous, and yet such a discovery to 
be of any practical value must be simple. Can you 
find anything more simple than a magnet and a 
orystal ? 

“I am not prepared to say yet just how I aocom- 
plished the result. I am not of a sordid disposition, 
but I am sufficiently worldly to understand the 
necessity of protecting inventions before making 
them fully public. But you oan be assured that 
electricity oan be drawn from sunshine just as you 
would draw cider from a barrel. The one process is 
as simple as the other. ' 

That the heat emitted by the sun will eventually 
be made use of for power purposes is by no means 
improbable, but we question whether this will be 
accomplished in any such simple way as above 
stated. | 

It might be possible to concentrate the sun’s rays 
in such a manner as to cause water to generate steam 
in a boiler, but in such an event some practical 
method of storing the heat obtained during the day 
for night use would have to be devised. In this 
connection it might be in place to mention a rather 
ingenious and unique scheme to indirectly make use 
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of the sun’s rays for generating electricity on the 
Nile in Egypt. It is suggested that water be stored 
in sealed tanks with glass coverings similar to that 
of a conservatory. The heat from the sun expanding 
the air in the tank containing water, at the lowest 
level, it is thought, would force it into a tank at a 
higher elevation which would be kept cool by soreen- 
ing. This process would be repeated several times, 
the water each time passing to a tank ata higher 
level. It is then proposed to utilize the power of 
the fall for running turbines which would in turn 


operate dynamos. Whether such an arrangement. 


could be made to work successfully is extremely 
questionable, but even such a scheme would seem 
more practicable than some of the suggestions con- 
stantly being advanced for the utilization of the 
sun’s rays for generating electricity. 


& N * 
An instrument has lately been 


Determining placed upon the market by 
Temperature means of which the degree of 
Electrically temperature may be deter- 

by Sound. mined electrically by sound. 


This electrical aurioular ther- 
mometer, as it might justly be termed, is the inven- 
tion of Dr. George C. Whipple, biologist of the water- 
works in Brooklyn. I$ consists of a battery box to 
which is attached a long strand of insulated wire, the 
latter having at its extremity what at first sight ap- 
pears to be a coil of ordinary bare wire, but which 
in reality is a hollow tube in which is imbedded two 
parallel wires, one of german-silver, the other of 
copper. An ordinary telephone receiver is oon- 
neoted to the other side of the box, while on the top 
of the latter is situated a dial marked with the de- 
grees of temperature both above and below zero. A 
movable pointer is attached to the center of the dial. 
The modus operandi of the apparatus issimple. To 
determine the temperature of, for instance, a 
liquid, the bare tubing containing the german-silver 
and copper wires is immersed and the telephone re- 
ceiver placed to the ear, when a buzzing sound will be 
heard. The pointer on the dial of the battery box 
is then moved around until the noise made by the 
diapbragm of the receiver ceases, when the degree 
of temperature of the liquid will be shown on the 
dial by the pointer. 

The instrument is another exemplification of the 
Wheatstone bridge, the whole operation being simply 
one of balancing a resistance. At different temper- 
atures the german-silver and copper wires do not 
offer the same resistance to the passage of the our- 
rent, and of this fact Dr. Whipple has taken advan- 
tage and arranged a mechanical resistance in the 
dial box which may be made to balance the resist- 
ance of the bare wires, the telephone receiver being 
employed merely asa means of ascertaining when 
the resistances balance. An instrument of this de- 
scription is said to have many advantages over the 
ordinary thermometer for special applications. For 
instance, an electrical sound thermometer can be in- 
stalled in a large building in such a manner that 
the engineer located in the basement who has charge 
of the heating may, by placing the receiver to his 
ear and moving the pointer, ascertain the exact tem- 
perature of every room. The State House in Boston 
is thus equipped, and the arrangement there is said 
to have proved very satisfactory. 

Another field open to the electrical thermometer 
would seem to be in cold storage warehouses. Here- 
tofore when it was necessary to ascertain the tem- 
perature of any room in such a building it had to be 
opened, thus admitting a quantity of warm air, whioh 
was by no means desirable. Witb a view to doing 
away as much as possible with this opening of the 
rooms, the refrigerating plant was constantly kept 
operating under high pressure, which was by no 
means economical. Now each room in such a ware- 
house may be provided with an electrical ther- 

mometer, all the wires leading to a common switch- 


board. By oonnecting in cirouit one room after 
another, placing the receiver to his ear and manipu- 
lating the pointer, a person would be able to de- 
termine the exact temperature of each apartment. 
But probably where a thermometer of this desorip- 
tion would be most valuable would be in the work- 
ings of the United States Weather Bareau. One of 
the New York dailies referring to this invention 
recently, said: 

It is the purpose of Dr. Whipple to carry on a 
series of experiments with his thermometer attached 
to kites and balloons. It bas been almost impossi- 
ble with the apparatas which heretofore has been 
in use by the Weather Bureau to obtain a contina- 
ous record of the temperatures of the upper strata 
of the air. Yet upon this depends the efficiency of 
the Weather Bureau predictions. In fact, it is said 
that the meteorology of the fature will depend 
mostly upon what is learned of the condition of the 
elements high above the earth. One of these in- 
struments invented by Dr. Whipple could be sent 
up in a captive balloon or on a kite string and kept 
in operation for days. A very acourate ourve repre- 
senting the successive temperatures of the upper air 
might be obtained in this way. As the conditions 
which periodically affect the surface of the earth al- 
ways exist up above for some time beforehand, some 
very accurate predictions might be made as to 
weather in store for us.” 


Under the Searchlight. 


Notes and Comments on Various Topics. 


IN the financial article of the Sun on Monday 
last, some of the recently effected combinations 
and some contemplated are referred to as follows: 


In Brooklyn there has been talk of a sale to the largest 

owners of the Rapid Transit Company stock of enough 
of the stock of the Nassau Electric Railroad Company to 
give them the control of that concern also, while the amal- 
gamation of the Edison Electric Illuminating Company of 
the same city with the Kings County Electric Light and 
Power Company, which has been pending a considerable 
time, i8 nearly consummated. An alliance of some sort 
between the Westinghouse Electric Company of Pitts- 
burg and the Walker Company of Cleveland has also 
been announced. In addition, the committee of the mi- 
nority of the preferred stockholders of the General Elec- 
tric Company have formally given up their struggle 
against the majority, and submitted to be despoiled of 35 
per cent. of the par of their holdings. Peace consequently 
reigns in the General Electric, as it did in Warsaw, after 
the Russian General had massacred half its inhabitants. 


X + * 


A CERTAIN remote town in Canada which, owing 
to its size, was unable to support a minister of the 
Gospel the year round, is said to bave frequently 
been in straits during the prolonged absences of the 
holy man for some one to perform marriage cere- 
monies. A way out of the dilemma was thought to 
have been found by a keen-witted inhabitant in the 
phonograph. One of these was procured in whioh 
the nearest Justice of the Peace was induced to recite 
the marriage service, omitting names however. A 
number of impatient couples are said to have been 
married in this novel fashion, the names of the con- 
tracting parties being utsered at the proper moment 
by one of the witnesses. Marriage by phonograph 
was becoming quite popular and there was serious 
thought of permanently substituting Mr. Edison’s 
invention for the services of a minister, when one of 
the cloth appeared in town and shocked the oom- 
munity by announcing that marriages consummated 
in this manner were no marriages at all in the eyes 
of the Lord. There was consequently a soramble to 
be remarried, the minister pocketing the fees. 


| & 3 * 
THE following advice, although intended for Enge 
lish telephone service, might be occasionally found 
useful in this country : 


To the Editor of the Pall Mall Gazeite: Sir—It has been 


left to the Salvation Army to find another way out—this 
time of the telephone trouble. In their telephone boxes 
they place the following notice: "Ye have need of pa- 
tience.—Heb. x. 8.“ May I suggest that the Secretary of 
the Telephone Company serve out to their clientsa notice 
bearing a similar quotation? One might gaze at the test 
and breathe the sentiment asan excuse for saying prayers, 
and some of us may yet live to bless, and not te curse.--I 
am, Sir, yours truly, H. Greville Montgomery, Savage 
Club, August 26. 


& & . 


THE E! Paso Times publishes the following inter- 
view, which is well worth producing if only to show 
that much-maligned Brooklyn has a formidable 
rival : 

“ Our Juarez street car lines," said Mr. Max Weber the 
other day, are getting their concessions arranged for 
running electric cars, and we will be ready to put in an 
electric system as soon as the El Paso lines join us. I 
fear, however, that the people of El Paso and Juarez are 
not sufficiently advanced in street car civilization for elec- 
trie lines. Why, electric street cars in El Paso would kill 
more people the frat year than were killed in the war 
between the United States and Spain. In Juarez the street 
car mortality would not be so great because we have laws 
over here to keep the people off the tracks. Butin El Paso 
the courts protect the people in sleeping on the street car 
track. Even with your present slow mulc-boz system it is 
necessary to employ a man to walk in front of the cars to 
persuade people camping on the track to get off and permit 

the cars to pass. In EI Paso wben a man gets too full of 
beer to fight he goes out to bunta car track to lie down 
on and go to sleep, and if his slumbers are disturbed by 
t» street car the courts make the car company pay the poor, 
over-worked, down-trodden sleeper big damages. Why, 
the El Paso street car companies have been sued fifty times 
for disturbing sleeping drunks, while our lines in Juarez 
bave not hada single suit. Io Mexico people are not 


` allowed to go into camp on a street car track nor are chil- 


dren permitted to j^mp on and off cara in motion. I think 
it would be a good idea for El Paso to inaugurate a cam- 
paign of education; teach your people that a street car 
track is not a free lunch counter ora lodging house." 


& N * 


THE latest eleotrio plaything is an eleotrio cane 
lamp. The hand le of the oane contains an incan- 
descent lamp, the two poles of which are connected 
with the plates of a battery. Below this is a small 
chamber to carry the battery fiaid. When it is de- 
sired to use the lamp the cap is taken off and the 
cane inolined, so that the liqaid it contains comes in 
contact with the elec:rodes, A ourrent is thus pro- 
duced that will, it is asserted, keep the light going 
for an hour, which ought to be a sufficient allowance 
of time for the sometimes somewhat difficalt search 
for the keyhole, provided that the lamp works. 


€ 3€ 3 
Electricity for Tunnel Haulage. 


THB passage through the St. Gotbard tunnel is 
described to us, says the Electrical Review, London, by 
a recently returned traveler as having been some- 
thing appalling during the recent hot season. With 
smoking locomotives burniog briquette ooa] the 
journey of 9} miles, which occupies about 20 min- 
utes, is almost unbearable. Oar informant states 
that there is not far from the tunnel mouth a stream 
of fair size, whioh falla about 1,100 feet in a course 
of four miles by road, so that the water could easily 
be piped to Goeschenen, a distanoe of 21 miles by 
road from the Devil's Bridge, nearly 1,000 feet above 
Goesohenen, and utilized on Pelton wheels to work 


the tunnel by electricity. 


* N * 


THE Electrical Engineer of London aptly says: 
“ What constitutes the olaim to the title ‘ Eleotri- 
cian’? Whatever the answer may be, the self- 
styled or properly-styled electrician is having a 
rough time of it lately. The daily papers ohroniole 
one shot at one place by roughs, another injured 
and sent to the hospital in another place, a third 
assaulted, and so on, till, as we say, the Eleotri- 
cians’ seem to be having a bad time. Really there 
is little kudos in being styled an electrician when a 
wire-atretoher or a cable-layer is inoluded in that 
category.’ 
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THE SINGLE V8. THE DOUBLE TRUCK CAR. 


Mr. J. Hector Grabam Takes Exception to Some of 
Mr. MoCulloch’s Views. 
Editor ELECTRICITY. 

DEAR SIR: I have read with interest the article 
by Richard McCullooh on the Comparative Earn- 
ings and Economy of Operation Between Single and 
Double Truck Cars for City Use“ that was read at 
the Convention of the American Street Railway 
Association, September 6 to 9, and printed in your 
issue of September 14, and I hope you will spare me 
space in your paper to show that Mr. McCulloch 
did not know what he was talking about, and that 
if he had acquainted himself more fally with the art 
that he professes in bis paper to understand he would 
not have made statements that he has. There isone 
qualifying clause, however; he states: ''In this 
paper the writer has not attempted to prove that 
either the single-truok or the double-truok oar is the 
better type; he has merely attempted to discuss the 
subject to bring out the strong points and the weak 
points of each type.“ Well, he certainly brought out 
the weak points of the double-truck car. To quote 
more fully from his paper—he says: Twenty-two 
feet may be arbitrarily established as the limiting 
length of the body of a single-truck car, and if we 
wish to use car bodies longer than this, we must 
adopt some truck which will avoid oscillation. I 
wonder how Mr. MoCulloch can make such a state- 
ment as this in view of the fact that there are nine- 
bench open cars and twelve-benoh open oars in suo- 
cessful operation on four wheels, and that they are 
from 30 to 34 feet in length. 

In this city the standard open car is nine-benoh, 
seating 45 passengers, and it is being carried on four 
wheels.’ Now to make a comparison tbat will show 
the development of the art, we will take a 60,000 
Ibs. capacity freight oar with tare 40,000 lbs.; here 
we bave 100, 000 lbs., carried on eight 550 Ib. 
wheels, each wheel carrying a load of 12, C000 lbs. 
Tbe weight carried per Ib. of wheel is 22;?; Ibs. The 
speed of this car varies from 2U to 40 miles an hour, 
aud it is found to be a safe vehicle to operate. 

Let us turn now to some of Mr, M.’s figures in ref- 
erence to double-truok cars. If we take as a stand- 
ard a 26 ft. oar carrying 36 passengers, we find the 
weight of this car to be practically 24,000 lbs. He 
has not stated whether his wheel weighs 300 or 350 
lbe., but I will take the wheel at 350 lbe. and we 
fiud that it oarries a load of 8,000 lbs., and the 
weight carried per lb. of wheel is 9 lbs. Comparing 
this with a 2) fs. car weighing 16,000 lhs. carrying 
98 passengers, considering the weight of wheel 300 
lbs., we have a load per wheel of 4,000 Ibs. and the 
weight carried per Ib. of wheel is 133 lbs., showing 
that as between the weight cariied per Ib. of wheel 
in the two oars there is over ^0 per cent. in favor of 
the sbort car, and as to the passengers carried, we 
find that the 26 ft. double-truok oar carries 36 passen- 
gers; now as we desire to prova that Mr. M.’s figures 
are all wrong as regards the short car on four wheels, 
we have decided to take a nine-bench open oar 
which carries 45 passengers and refer him to any 
number of twelve-bench open cars that seat 60 pas- 
sengers, and frequently, on special oocasions where 
traffio is heavy, these twelve-bench open cars on 4 
wheels have been known to carry 125 passengers. 
We have the letters in our office from railway oom- 
panies operating our 4-wheel trucks stating this to be 
a fact, and the round trip of 10 miles has been made 
inside of an hour. Mr. M. says: '' Before the ad- 
vent of the electric car, the horse car had become 
suob an established institution in this country that 
certain standards as to track and rolling stock had 
become fixed." Certainly they had. For sixty 
years the leading oar-builders of the country had 
been exercising all their ekill and energy to build 
cars as light and strony as it was possible to do it, 

not for the reason that the horses could not pull the 
load, but because the railroad officials then desired 


to buy the very best in the market, as they did not 
want to pound their tracks out in five years or have 
their rolling stook racked to pieces inside of twenty 
years. The railroad officials then displayed not only 
considerable business acumen but also a great deal 
of mechanical ekill, and to-day there are horse cars 
in this city running on 4-wheel electric trucks that 
are in a better condition after 10 to 15 years of 
service than some of the brand new 25-foot cars 
that have not been in service a year. 

Mr. M. further states: When a mechanical motive 
power replaced the horses this limit disappeared and 
almost the first improvement made in the rolling 
stook was to increase the size of the bodies. Now, 
as we stated in the beginning of our letter, if 
Mr. M. was familiar with the art he would have ex- 
plained such statements as these. If the old horse- 
oar body was strong enough to oarry the load it was 
built for, and the weight of the car was made pro- 
portional to the weight of the passengers carried, 
why was this principle not carried out when eleo- 
tricity was adopted? For if there is a limit to the 
load the horse could pull, there must be a limit to 
the load the motor can pull; in the case of the horse 
it was corn, in the cage of the motor it is ooal, and 
both of these cost money. If it was good business 
policy to reduce the weight of the horse-oar so that 
tbe horse would not be overloaded, would it not be 
a similarly good policy to reduce tbe weight the 
motor has to pull? Sarely if it was unprofitable in 
one case it is unprofitable in the other, and to-day 
in the United States there is no department of the 
liberal arts or of manufaoture tbat has been 80 hope- 
lessly overburdened with the products of men who 
did not know and who do not now know the require- 
ments that the art demands as electrio railroading. 
Have the passengers increased any in weight to re- 


‘quire an equipment three or four times as heavy as 


the equipment was when the horse was the motive 
power? These are questions that practical men 
like Mr. M. should explain before they begin to 
make comparisons hetween the conditions that are 
radically wrong tostart with. Now Mr. M, goes on 
to state: It is evident that since a car equipped 
with double tracks has eight wheels and one equipped 
with single trucks has four, the former will be more 
expensive to supply with wheels.“ That is so self- 
evident that it requires no demonstration even to 
the nnwashed. Again he states: It will be seen 
by reference to Table 1 that the greater part of the 
inoreased expense of maintaining the double truck 
is due to the renewals of wheels and brake-shoes.’’ 
And again: An examination of the tables will 
reveal the fact that the power required for the pro- 
pulsion of the car, and the care and repairs which 
the motors demand, are much greater in the case of 
the double-truck car;’’ and that ‘‘the wear of the 
rails of a street railway track is due tothe grind- 
ing action of the wheel on the rail, and this is pro- 
portional to the weight on the wheel, but is inten- 
sified by the dirt on the rail which causes the wheel 
to slip and act as an abrasive agent after the slip- 
ping has begun. The weak points of a street rail- 
way track, hcwever, consist of the joints and the 
opening in the special work. The energy of the 
blow which the wheel strikes as it passes a low joint 
or a crossing is equal to the product of the weight of 
the wheel and the height of the drop.“ Therefore, 
we may add for Mr. M.’s benefit that there 
is to be added to the energy of the blow 
the load the wheel is carrying; when the load 
finds its support has dropped from under it, the 
load follows, and as the wheel sets itself in the low 
joint the car body comes down with it and the 
springs, which are usually placed on the axle-box, 
are compressed and the weight acts similarly to the 
spring handle of a sledge-hammer, adding greatly to 
the energy of the blow. Mr. M. continues: There. 
fore on any given traok both the wearing action of 
the wheel and the destructive action of the wheel are 
proportional to the weight which rests upon it.” (To 


this we take decided exception, as we have stated 
above.) “If the number of wheels under a oar be 
increased, the number of wheel blows which a low 
joint receives is also inoreased, but the intensity of 
each blow is diminished.’’ If Mr. M. infers that the 
energy of the blow is decreased, he has not stated 
the case fairly, for this reason : in double truck the 
two wheels bave a short, rigid wheel-base, when the 
forward wheel strikes the low joint it throws the 
blow baok to the rear wheel and the rear wheel 
when it meets the low joint throws the shook 
forward, doubling the shocks instead of dimin- 
ishing them, and it is not the energy of 
the blow that is destructive to the low joint 
so much as it is the number of blows—for instanoe, 
you go into a large forging mill and you will 
find that they have bammers that are quiok in 
action and they repeat the blows as quickly as 
possible to accomplish the best results, and this is 
exactly what results from the double-truok oar, 
Continuing Mr. M. says: Double-truck oars are at 
no disadvantage as compared with single trucks in 
this respect, unless the weight of the oar be inoreaa- 
ed." Well, if increasing the number of wheels and 
axles 100 per cent., together with the same inorease 
in axle boxes, springs, journal bearings, truck 
frames, oil and waste and additional oare, is no dis- 
advantage, we respeotfully inquire if it is an im- 
provement. Sincerely, J. HECTOR GRAHAM. 
Boston, Sept. 21, 1898. 


COST OF ELECTRIC POWER FOR STREET 
RAILWAYS AT THE SWITCHBOARD, 
STEAM AND WATER POWER.* 


BY R. W. CONANT. 


( Concluded from page 167.) 


[The tables and diagrams referred to in the fol- 
lowing will be found in connection with the first 
part of Mr. Conant’s paper in our last week’s issue, 
reference being made to them throughout the whole 
artiole.—ED. ] 

I shall next call to your attention station No. 3, 
whose equipment differs from the standard as follows: 
It has two units instead of three. Each generator 
is 800 KW., making a capacity of about half that of 
the standard. The geneiators and engines are direct 
oonneoted, the latter being compound condensing, 
smaller of course than the standard, but in other 
respects similar. Three 500-HP. water-tube boilers, 
economizers and heaters complete the important part 
of its equipment. 

Group No. 3 indicates the cost of power for this 
station. At the extreme left is standard, the next 
column showing costs per KW. hour, averaged for 
one year. At the extreme right of the group is the 
average for a light month, and at the left of this is the 
month of high output. It is to be noticed that the 
total oost of operation for the year is somewhat 
greater than standard, coal expense practically the 
same, labor and general expense somewhat higher. 
Coal expense being the same does not in this in- 
stance indicate that the economy of the station is as 
good, as by referring to the table it will be seen that 
the pounds of coal per KW. hour are 2.61, as against 
2.2 for standard. "This increase is, however, nearly 
balanoed by the reduction in the price per ton, which 
was $2 60, as against $3 for standard. It might be 

expeoted that on account of the diminished size of 
the station the labor expense would be larger on 
account of requiring more men per 1,000 kw. An 
examination of the table shows, in fact, that the men 
per 1,000 Kw. is nearly double what is required for 
standard. This would double the labor expense, 
providing the rate of pay and load factor remained 
the same, but by a coincidence the rate of pay is 


* Paper read at the Convention of the American Street 
Railway Associatioun, Boston, Sept. 6-9, 1898. 
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lower and the load factor enough higher to bring the 
labor expense to nearly standard figures. 

To illustrate the effect of a high load factor in 
reducing the cost of labor per KW. hour it will be 
interesting to look at the next shaded column for 
this station, whioh represents the oost during Jan- 
uary. In this month the load factor was fifty-nine, 
as against forty-six for the year, and it will be noticed 
that the labor is reduced to less than the standard. 
The reduction in the total oost for this month, as 
against the yearly, is also apparent, and this is due 
principally to the reduction in labor. 

It will be seen that the coal expense is but slightly 
less, and seems not to be much reduced by the in- 
creased load factor. The explanation of this lies in 
the fact that the station is tied in with others, whioh 
keeps its load from fluctuating even on the low load 
factor. This will be still further exemplified by 
referring to a light month; the column at the right 
of the group gives the costs for September, during 
which the load factor was forty-three, as against 
fifty-nine for January. The ooal expense is stil] 
further diminished, and by reference to the table 
will be found to be due to an inorease in the effi- 
ciency of the station. This might be found to be on 
account of not having to force the boilers. The in- 
orease of labor due to the low load factor is to be 
noticed. 

I wish to say at this point that it is impossible for 
me in the limited time to give you more than a gen- 
eral idea of the large number of interesting facts 
which may be obtained by careful study of the tables. 

Plant No. 2 is somewhat larger than the last, and 
is equipped with two 1,000-Kw. generators direct 
connected to compound condensing engines, It has 
also economizers and heaters. Its costs are in oolumn 
No. 2. In looking at the yearly average it will be 
noticed that the total costs rise above the standard, 
which is due to an inorease in Jabor and general ex- 
pense. Coal, as before, is the same, the decreased 
effioienoy being balanced by the lower price per ton. 
Examining the table with a view to accounting for 
the inorease of labor we find the load factor approx- 
imately the same as standard, but an inorease in the 
number of men per 1,000 Kw. This is accounted 
for by the smaller size of the station. General ex- 
pense is greater, as would be expected. A glance at 
the shaded diagram representing the heavy month 
for this station gives a nice illustration of the effeot 
of high load factor, which is fifty-one, as against 
thirty-three for tha year. It is to be noticed that 
the coal is practically the same, the reduction com- 
ing in the other two items. This brings the total oost 
for the month below standard. In the light month, 
with a low load factor of 28 per cent., the labor in- 
crease is very apparent. 

I shall now present the costs of operation of a large 
station. Its equipment oonsists of six 1,200 Kw. 
generators direct connected to triple condensing en- 
gines, two 1,500-K w. generators direct oonneoted to 
compound condensing engines, and an auxiliary plant 
of forty 62-K W. generators belted to compound non- 
condensing engines, and only used in case of emer- 
genoy. Eoonomizers, heaters and electrio feed pumps 
oomplete the important part of the equipment. 

Group No. 4 indicates the costs for this station. 
The yearly average shows that we are approaching 
standard figures in labor. This item is not much less, 
as the units are only of slightly greater capacity. 
Load factor, rate of pay and men per 1,000 Kw. oor- 
respond very closely with standard. The general 
expense and coal bring the total somewhat higher. 
General expense is high on account of the heavy 
repair account. The station is about eight years old 
and repairs are heavy, due to replacing of worn-out 
parts. The decrease in efficiency, as shown by 

pounds of coal per KW. hour, might be shown by a 
teat to be due to old boilers. 

The plants just considered have all been direot 
connected. Station No. 5 is a belted plant a little 
more than one-half the capacity of the standard, 


equipped with seven 340-K w. generators belted to 
a countershaft, to which are belted three triple con- 
densiog engines, the auxiliary apparatus affecting 
the economy of the station being economizers and 
feed water heaters. Diagram No. 5 represents the 
costs of a year, and also for heavy and light months. 
During the three periods the coal expense remains 
about the same, but there is considerable variation 
in the other items, due principally to the change of 
load factor. 

Notwithstanding the high load faotor, 52 per oent. 
of the labor for the year is still above standard. 
This would be expected from the multiplicity of 
parta to look after in a belted countershaft station. 
The reduction of general expense and laborin the 


,.heavy months is due tothe load factor of 64 per 


cont. 

Diagram No. 6 represente the oost for a belted 
plant of about one-fifth the capacity of standard. 
Its equipment is twelve generators belted to four 
simple high-speed non-condensing engines. There 
are feed water heaters, but no economizer. High 
coal consumption is the feature of this diagram, the 
cost of fuel alone for the year being equal to the 
total operating expenses for standard. Labor is also 
high, and the total cost of power per KW. hour is 
pearly double the operating expense of standard. 
This station furnishes a good illustration of the effeot 
on the oost of power of a simple non-condensing 
belted equipment. It is to be remarked also that 
this plant has the benefit of a high load factor. 

I¢ will now be interesting to turn our attention to 
a small direct connected station, which is numbered 
one. This operates about thirty cars. It is equipped 
with three 200 KW. generators, has oom pound con- 
densing engines, heaters, but no economizers. It 
does not feed in with other stations, as do those 
which have been previously mentioned, and has a 
very flactuating load, as may be imagined in the 
operation of so small a number of cars. This station 
is just one-sixth the size of the standard, and it will 
be noticed that the column representing its opera- 
ting expenses is about twice as high. The great in- 
crease is in the labor, although the station is oper- 
ated by a corporation which has had a vast amount 
of experience in railroad work. Can we acoount for 
this increase in labor? By referring to the table we 
find the rate of pay of men is practically the same as 
standard; the load factor is low, 22 per oent., as 
against 33. 

Referring to the heavy month for this station, 


which has the benefit of a 30 per cent. loa! factor, 


we find that the labor is reduoed, but it is still a 
long way from bedrock figures. The examination of 
the table disoloses the fact that the inorease comes 
in the men per 1,000 Kw., being about 2.5 times the 
standard figure. The station records show the fol- 
lowing men operating : On the first shift, two en- 
giveers and one fireman; second shift, one engineer, 
one oiler and one fireman; third shift, one engineer 
and one fireman. Can this number of men be re- 
duced? In a station whose equipment requires that 
the boilers be hand fired it is, to say the least, diffi- 
oult to imagine that the boilers could be operated 
with less than one fireman per shift. The seoret 
then for the large number of men per 1,000 Kw. lies 
in the small number of KW. capacity. Thess same 
men could look after a station of greater capacity. 

I shall next give the costs on plant No. 12, whose 
figures are presented in Table No. 2. This plant is 
about one-third the size of the standard. It does 
not feed in with other stations. Its generators are 


belted to three tandem compound condensing en- 


gines, which operate under steam pressure of 110 
lbs. It has water tube boilers averaging four years 
of service, heaters, but no economizers. A good 
quality of bituminous coal is used, which costs $2.93 
per ton. By reference to the table it will be seen 
that this station produced power to the extent of 23 
per cent. of its capacity during the past year at 1.49 
cents per KW. hour, inoluding fixed oharges, the 


operating expenses alone amounting to a little over 
l cent. The total cost of operation for the year was 
$23,000, of which $13,610 was for coal. Water costs 
this station nothing, and the labor was about one- 
half the coal bill. By referring to the diagram No. 
12 it will be seen that the coal and labor are both 
much higher than the standard, and if standard per- 
formance had been reached a saving of $10,000 
would have been made in the operating expenses for 
the year. An analysis of the items is given in 
column No. 12 of the table, and by comparing with 
the standard the differences may be readily seen. 
I do not wish to be understood in making these 
comparisons that it would necessarily pay to make 
the changes required to effect this saving, wy pres- 
ent idea being to bring olearly before you the differ- 
ences. 

Station No. 13 is an interesting combination of 
cheap coal, simple non-condensing engines direot 
connected to the generators, together with a high 
load factor. Its capacity is 70 per cent. of the stand- 
ard, the major part being three 800-K w. generators; 
the smaller unit is 200 Kw. It prodaced power to 
the extent of 42 per cent. of its capacity at .96 cent 
per KW. hour, inclusive of depreciation and fixed 
charges. The depreciation is charged in at 5 per 
cent. on a capital expenditare of about $60 per Kw. 
The total expense for the year was $92,617.28, whioh 
is made up of — 


LAORE C ceste EVE aves qus 816, 453.25 


Kepairs and renewal of steam plant...... .. 1,839.69 
Repairs aud renewal of electrical plant.... 56.71 
Fuel N CCC 44,780.94 
Neffe 8 4,405.40 
Oil, waste and lubricants .... .......... 1,881.53 
Tools, appliances and supplies............... 634.23 
F T . 1,945.65 
Isar /,, tis repa late 2,146.94 
Tatere Ac ——— 11,472.94 
Depreoiation, 5 per cent. on $160,000...... 8,000.00 

$92,617.28 


The analysis of these items is given for compari- 
son with standard in column No. 13 of Table No. 2, 
The diagram shows labor for this station to be equal 
to standard, principally on account of high load 
factor, the other differences are also apparent. Ib is 
interesting to note that the road operated by this 
power station used on an average about 1.3 KW. 
hours per car mile. The total car miles for the year 
were 7,207,308, about 10 per cent. of this mileage 
being trail cars. There are other interesting data 
about this road which time will not permit me to 
review. 

Plant No. 15 is au interesting example of what a 
multiplicity of units will do for labor, the figure 
being 6.3 men per 1,000 Kw. The effeot of this 
would be much more apparent on the diagram were 
it not for the high load factor and low rate of pay. 

Plant No. 16 is of 1,600 KW. capacity. The cost 
for power for past year was $53,000, Load factor is 
the same as standard. Standard operates to produce 
about double the output for the same figure. 

Station No. 28 is 1,400 Kw. capaoity, has slow 
speed condensing engines, heaters and economizers. 
The feed water leaves eoonomizers at the high tem- 
perature of 258 degs. The engines are simple, 
belted to the generators and coal costs but $1.63 
per ton. 

Plant No. 29 is a compound condensing slow 
epeed belted station of 1,900 Kw. capacity, and 
feeds in with another station. The coal costs $3.86. 
Plants Nos. 30 and 31 are operated by the same oor- 
poration as No. 29. 

No. 32 is a combination of two power houses feed- 
ing into the same system. These stations are inter- 
esting, because these costa are for the past year, and 
since then these two stations, as well as smaller 
ones operated by tbe same company, have been con- 
solidated intoa large water-power plant, from which 
power is transmitted at 13,000 volts. The two steam 
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stations sbown in column thirty-two have five triple 
expansion condensing engines. This road operated 
on about 1.4 Kw. hours per car mile. The ooal 
costs $3 per ton. The water-power plant which re- 
placed the steam has not been in operation long 
enough to enable its cost to be given. 

Station No. 33 bas rather a tall column, due prin- 
oipally to its low load factor of 16 per cent. 

Station No. 34 operated at a lower cost than stand- 
ard on account of the high load faotor, 57 per cent., 
reducing the cost of labor, and low price of coal, $1 
per ton. 

No. 35 is a plant of 1,200 KW. capacity, interest- 
ing on account of the fact that it has but one unit. 
It operates with 2.1 men per 1,000 KW. a load factor 
of 37 per cent., coal costing $1.24 per ton. Its costs 
are quite a little lower than standard. 

No. 37 is a record breaker in the opposite sense. 

It is of slightly greater capacity thau No. 35, but 
has three engines and eleven generators, which 
require eight men per 1,000 KW. capacity. It basa 
load factor of but 11 per cent. during 151 days from 
January 1 to May 31, 1898. The effeot of this on 
the oost of labor is very apparent. 
No. 40 has a capacity of 9,200 Kw. It is direot 
connected, has economizers and compound conden- 
sing engines. Anthracite coal is burned, costing 
$1.60 per ton. This plant operates at lees than 
standard figures. 

No. 42 is a belted plant, compound non-con- 
densing engines, heaters, but no economizers. It has 
a good load factor, but the effect of the belted and 
small units shows in all three items. 

No. 43 is a combination of alternating and direct 
current apparatus. It bas a low load factor of 15 
per cent. the effect of which is noticed on the labor. 

No. 44 is a 6,000 KW. station, and, although belted, 
has large oom pound condensing engines and eoon- 
omizers, which, with coal at $1.60, brings the oost 
of fuel below standard figures. 

It will now be instructive to take a general 
survey of the shaded diagram for all stations in 
Table No. 2. No. 37 towers above all the rest. 
Standard is at the extreme left. Coal in No. 37 is 
greater than tbe total operating expense for standard. 
This station pays but $1.75 per ton, but it uses 7.3 
lbe. per KW. hour. Compare this with No. 35, about 
the same size plant, paying $1.24 for coal and using 
but 4.7 lbs. per Kw. boar. 

I can bardly ask you to compare the labor, but it 
is easily seven times as large in No. 37 as in No. 35. 
The load factor of 11 per cent. as against 37 per 
‘oent. would make this item three times as great, and 
men per 1,000 kw. 8 per cent. as against 2.1, would 
again inorease the cost of labor three times. The 
higher rate of pay ia plant No. 35 prevents the dis- 
crepancy being greater. 

Let us look along the line for high coal cost. No. 
16 seems to bear off the palm in this respect; $3.30 

ton and 5 lbs. per KW. hour account for this. 
For strikingly low costs we have Nos. 34, 35 and 40. 

But I am afraid that I hear somebody remark that 
Iam making comparisons that may result in un- 
favorable criticism, and that I promised not to do, 
and therefore I will let the diagrams and tables 
apeak for themselves, and assure you that they will 
reward carefal study. 


Tramways in Paris. 


Paris is affording an example of the great develop- 
ment in tramways, says an English contemporary. 
The city is already well served with omnibuses, and 
bas tramways driven by steam, electricity, cable and 
horse traction. The Conseil General of the depart- 
ment has just sanctioned schemes for three dozen 
new lines, providing better communication between 
the center of the city and the suburbs. The cars will 
be run by mechanical power and will pags through 
some of the finest boulevards and most crowded 


streets. 
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THE APPLICATION OF THE ELECTRIC 
MOTOR TO SMALL INDUSTRIAL PUR- 
POSES AND ITS EFFECTS ON TRADE 
AND ON THE COMMUNITY GENER- 
ALLY.* 


BY ALFRED H. GIRBINGS, M. I. E. E., 
Electrical Engineer, Bradford, Eng. 

The eleotrio motor is rapidly becoming the most 
favored medium for the transformation and trans- 
mission of energy for all industrial operations 
whether on a large or small scale. This is due to 
the paramount advantage it possesses over any other 
method of utilizing potential energy. "Theseadvan- 
tages are well known to electrical engineers, but 
indifferently appreciated by a large number of 
mechanical engineers, and almost unknown by the 
general manufacturer and tradesman. To the last 
of these three, the general manufacturer or trades- 
man who is using machinery driven at present by 
steam or water power, the electric motor must in 
the days to come prove of exceptional value; and 
yet, strangely enough, very little effort has hitherto 
been made either by the motor maker or by the 
managers of electricity supply undertakings to open 
up this very wide and lucrative field of enterprise. 
There is no necessity to enumerate here the many 
excellent and distinctive features which the eleotric 
motor possesses. The intention in this paper is 
rather to consider the reasons why ita application up 
to the present time has been confined to a few special 
trades and manufacturers. We are familiar, for in- 
stance, with electrically-driven pumps, eleotrio 
hoists and oranes, electrically driven machine tools, 
and electric power transmission in works—cases in 
which the generation, transformetion and applica- 
tion oocur practically under one roof. Many man- 
ufaoturers and constructional engineers, wisely and 
readily inourring additional capital outlay with the 
object of securing more economical production, have 
adopted electric motors, which do not entail the use 
of endless and power-abeorbing shafting and coun- 
tersbafting. As yet, however, it cannot be said that 
the eleotrio motor is in general use, or scarcely other 
than just past the threshold of ite futuredomain. I 
shall endeavor to show how large a sphere of influ- 
enoe it is destined to fill. The smaller producer and 
tradesman, to whom motive power in some form or 
other is essential, and who feels more acutely than 
his larger confrère the effects of competition, has in 
the great majority of cases still to put up with very 
muoh more cumbersome and very much less efficient 
means of power production. Almost every town 
with any pretension to size and importance has its 
own large staple industries, as well as many minor 
industries and businesses, requiring the use of other 
power than hand power. There are also some handi- 
orafts which are at present unavoidably confined to 
hand power, beoause steam, gas, oil and hydraulio 
power are each and all inapplicable. There oan be 
little doubt that the electric motor would be wel- 
comed and readily adopted in tnese oases if only its 
simplicity and adaptability were known and under- 
stood. I will give a somewhat full, though by no 
means exhaustive, list of these trades: acid manu- 
facturers, agricultural implement makers, automatic 
electric signs, back and vat makers, bag makers, 
aerated bread makers, basket makers, bicyole makers 
and repairers, boiler makers, book binders, boot 
makers, boot polishing, bottle cleaners, bottle makers, 
box makers, brass finishers, brush makers, cabinet 
makers, carpenters, carpet beaters, coach builders, 
coffee grinders, coopers, outlers, oranes, dairymen, 
dentists, engineering workshops, engravers, fans for 
ventilating and other purposes, forage cutters, forced 
draught, founders, grain elevators, hoists, hair- 
brushing machinery, laundries, lifts, lithographers, 
mill-wrights, musical instrument makers, oil refiners, 
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opticians, organ builders, organ blowing, packing- 
case makers, paper makers, pianoforte makers, pio- 
ture-frame makers, presses, printing maohinery, 
pumping, racket makers, rope makers, sack makers, 
saddlers, sausage makers, saw makers, saw mills, 
scientific instrument makers, seed crushers, sewing 
machines, shop fitters, smallware manufacturers, 
smelters, smiths, snuff manufacturers, soap makers, 
stick makers, stuff manufacturers, sugar refiners, 
surgical instrament makers, theatrical machinery, 
timber merchants, tinplate workers, tobacco cutters, 
tool cutters, tool makers, toy makers, turners, um- 
brella makers, undertakers, watch makers, wire 
drawers and workers, zino workers, eto. Other 
special and local industries will occur to you with- 
out enumeration which can be placed in the same 
category. 

The advantages of driving electrically in some of 
these cases are of a very distinctive character, and it 
will be well to consider briefly one or two prominent 
examples. 

Boiler Makers.— The practice of drilling all rivet- 
holes in boilers with the overlapping plates in situ 
is an operation which is much more rapidly, readily 
and economically performed if the drilling machines 
oan be brought to the work instead of taking the 
shells to a fixed machine tool and there adjusting 
them for every fresh set of holes to be drilled. 

Book Binders, Boot Makers, Cutlers, Presses, Sad- 
dlers, Saw Mills, Smiths, ete.— These trades are in- 
stances in which several machines are frequently 
employed, but of which intermittent use only is 
required. By any method of driving, other than 
by electricity, it is incumbent to employ lines of 
shafting and countershafting, and to keep these in 
continual motion in order to use any one machine 
when required. In such cases, by direct coupling to 
the machine to be driven, and by its unequalled 
facility for starting and stopping, the eleotrio motor 
has unique and all-important ad vantages. 

Letterpress and Lithographic Printing.—This class 
of machinery has been successfully operated for up- 
wards of two years by eleotrio motors applied direct 
to the main driving shaft of the machine or by 
toothed gearing. Sinoe the first attempts were made 
many improvements have been introduced, until 
at the present time nearly all the leading houses in 
the trade bave either adopted the system of single- 
machine driving in its entirety, or some such modi- 
fication of it as best seems to suit their particular 
methods of working. It is doubtful if printers 
realize the immense loes that oocurs by the old 
method of driving. Wherever the system of shaft- 
ing and belts is used to transmit the energy gener- 
ated by the driving engine there isa great lose of 
power, not only so, but a mass of machinery and 
gearing has to be kept wastefully running whilst 
possibly only one or two machines may be utilized. 
In one case where tests were made it was found that 
the shafting and belts absorbed 56 per cent. of the 
actual power generated by the engine, In this in- 
dustry the extremely steady and even motion im- 
parted by the rotary action of the electric motor is 
also an important feature. 

Cranes and Hoists.—In almost every town there are 
warehouse and other oranes, and passenger and 
goods hoiste, in general use. The advantages of the 
electric motor for these purposes are (1) the possibil- 
ity of placing the motor olose up to its work, (2) 
direot coupling or reduction gearing of high efti- 
ciency, and (3) the economy resulting from the 
power used being practically proportionate to the 
work done. 

There is no need for me to give you further exam- 
ples in detail. The application of ordinary mechan- 
ical tests for efficiency, and the experience already 
obtained by the substitution of eleotrio motors for 
other methods of power production, have proved 
beyond doubt its exceeding adaptability and supe- 
riority. Notwithstanding all this, however, many 
obstacles yet remain to binder its general adoption 
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by what may be termed the commonalty of the 


manufaoturing world, and &mong the principal may 


be mentioned the following : 

1. The extreme aversion to innovations which 
characterizes the industrial world in this country 
especially. 

2. The existence of other motors in good working 
condition. 

3. The unsuitability of alternating ourrents of 
electricity for motors where the power required ex- 
ceeds 2 HP, or 3 HP. 

4. The want of capital to lay out in new manhin- 
ery. 

5. The want of confidence in the eleotrio motor by 
the non-technical manufacturer. 

The first and second points do not require any 
further commentary or elucidation, and I shall 
therefore dismiss them without more observation. 
With regard to the third point, it is much to be re- 


gretted that the alternating-current motor is not 


yet capable of doing the same work as a continuous- 
ourrent motor. The energy required to operate either 
type must, of course, be derived from some source— 
usually a steam dynamo—from which distribution 
mains carry the current in any direction; and as 
this is the most efficient method known of transmit- 
ting energy and the motor the most efficient medium 
for transforming it into usefal work, the principle 
has been applied in the workshop as well as for 
public supply. There is no need to dwell upon the 
advantages of the centralization of steam power, 
nor upon the universally admitted fact that elec- 
tricity for power purposes oan be supplied from 
publio lighting mains at a very low oost. Bat in ad- 
dition to these there is one equally important 
advantage of deriving power from public mains from 
the user's point of view—I refer to the actual re- 
sultant taken on the average of the varying loads, 
whioh is characteristio of the electric motor, and the 
facility for instantaneously switohing ‘‘on’’ and 
“ off?! as required. This feature is illustrated in 
the curve shown whioh has been taken from the 
most modern machines. It will be seen that the 
maximum horse-power was 6.4, and the duration of 
time 18 minutes, which, if the maximum power had 
been a constant load, would represent approximately 
2 horse-power hours. But after the resultant had 
been carefully obtained with a planimeter, the actual 
horse-power hours are found to be 1.06. This differ- 
ence between the maximum horse-power required 
and the mean horse-power used is rarely taken into 
acoount or even understood by many small power 
users—it is a most difficult thing to get them to ap- 
preoiate it. 

The chief obstacle to the more rapid adoption of 
electric motive power, especially in the oase of small 
tradesmen, throughout the country is undoubtedly 
the want of capital to purchase the necessary motor; 
but where the power to purchase exists, the buyer 
will probably have little or no experience or knowl- 
edge of electrical matters to guide him in hia pur- 
ohase; if his means are at all limited he will be 
tempted to venture on a oheap line, and become the 
dupe of those who simply make to sell. The solu- 
tion of these difficulties—which to my mind appears 
the most satisfactory, because it is the one fraught 
with the greatest advantages to all concerned—is 
that the owners of electricity supply undertakings, 
whether a publio company, municipality or other 
local authority, should themselves purchase good, 
reliable motors, and let them outon hire. Ante- 
cedently this scheme may appear a sort of parental 
regime, but it is suited to present oiroumstanoes at 
any rate, and experience proves it to work well. 
Unfortunately, all local authorities have not got 
powers to borrow money for this purpose, although 
it appears from the Electric Lighting and Publio 
Health Acts that borrowing powers may be granted 
by the Local Government Board for works of a per- 
manent nature. Electric motors do not yet come 
within that category, although gas-stoves do, a legal 


decision having been given in their case. All future 
municipal parliamentary bills should therefore con- 
tain clauses which would confer suoh powers and 
seoure freedom of action in this respect. I do not 
propose here to run into elaborate details with re- 
gard to terms or general] scheme of hire, but I may 
say that in Bradford we have found a rental charge 
of 10 per cent. upon the initial oost of each motor 
to be amply sufficient. This is made up of 3 per 
cent. for interest, 3 per cent. for sinking fund, and 
4 per cent. for depreciation and contingent expenses. 
The Bradford Corporation inaugurated their scheme 
of biriog (in which also aro lamps are included on 
similar terms) in November, 1896, and the following 
table will show the extent to which these facilities 
have been appreciated : 


Number of motors sup- 


plied from Corporation | Board of 
mains. Trade 
Year. units sold 
| Owned by | Ownedby per annum 
consumer. Corporation. 
Noten hire.| On hire 
1885 85 nil 35.919 
1886 23 7 54,0972 
1887 14 39 117,176 
6 22 | 63,820. 


1885 
(Six months only). 


From this table it will be seen that the inorease 
in electricity supplied for motive power in 1896, in 
which year the hire system had been in operation 
for two months only, was 19,053 units; in 1897 the 
inoreased sale over 1896 was 52,204 units, and in the 
present year the inorease is likely to be 62,834—or a 
sale of 180,000 units, or 53 per cent., over 1897. 

Hitherto the supply has been confined to small 
power uses, such as oranes, hoists, fans, pumping, 
aerated water making, electric advertisement signs 
and similar purposes. Daring the last month, how- 
ever, 80 popular has the electrio motor become that 
applications have been received from a large spin- 
ning and weaving firm, two foundries for blower 
purposes, an engineering shop requiring 50 HP. and 
a saw-mill requiring about 20 HP. I referred a mo- 
ment or two ago to the want of confidence of the 
small power user in the eleotrio motor; that confi- 
dence, however is soon gained. It is gratifying to 
be able to state that several consumers in Bradford 
who originally applied on the hire system, and at 
the time with much trepidation and many inquiries, 
have since decided to purchase the motors outright. 
The accompanying table has been compiled from re- 
plies toan inquiry which I made recently of each 
municipal electrical engineer where the continuous 
ourrent system bas been adopted, and from it may 
be gathered the extent to whioh electric motors 
diiven from electric lighting mains bave been em- 
ployed. The figures given are up tothe end of 1897: 


| 


Number of Total 
Town. Populati >: motors sup. HP. of 
. plied. motors. 
Aberdeen.............. 110.090 14 65 
Brad ford 231,260 119 470 
Brighton............. ‘ 122,310 100 . |  .... 
Belfast . . 320, 0 ů | | | ..... 165 
Birkenbead. ......... 110,000 4 15 
Bury....... 63,000 5 12 
Black pool 40,000 7 7 
Burnley . . 90,000 8 32 
Ohester és 87.100 20 70 
Dewsbury............ 20.847 4 16% 
Dundee 169,000 15 20 
Edinburgh. 295,000 167 343 
Glasgow 150,C00 37 131 
Hull...... 213 000 14 16 
Lancaster 83.224 28 RO 
Liverpool. 641,063 57 152 
Manchester.......... 505,868 257 696 
Norwich.... ...... 10,.C00 61 120 
Nottingham....... 213.877 18 50 
Oldham 118.000 11 60 
Southampton 000 18 23 
Shoreditch. 124. 00 31 434 
Sunderland ....... 147,000 23 240 
Wolverhampton... 92,000 2 8 
Whitehaven ...... 20)000 | | r [| |... 
Waleall .... z 72.000 7 13% 


I have endeavored in this paper, and in the neces- 
sarily limited time and space at my disposal, to 
place before you the outlines only of a method of 
extending the adoption of electric motive power by 


the general manufacturing community. Those who 

have the manageuient of public electricity supply 

undertakings know full well the value of the electric 

motor as a factor in the reduction of the working 

costs, which is also the principal argument for the 

combined working under one roof of electric light- 
ing and electric tramway systems, But there are 

other and probably greater effects which the electrio 
motor will produce with its more complete adoption 
in the near fatare—I refer to the beneficial effects 
upon the trade and productions of the country, and 
the hygienio and social effeota on the community 
generally. In the first of these aspeots it is possible 
to foresee the revival once more of a number of small 
and independent industries—such as existed, but 
under very different oonditions, in former years. 
The possibilities are already being grasped by the 
artisan in France, Germany, Switzerland aud the 
United States. By the aid of the electric motor be 
begins to find that he can at least hold his own in 
competing with immense manufacturing concerns 
and combinations; he has a practically unlimited 
available power at his own door—which is a great 
boon to the artisan, and oue whioh offere him an in- 
ducement to become his own waster, In a very 
small and limited degree the gas-engine bas already 
azcomplished something in this direction, but its 
many imperfections, its cost, and the faot that it has 
never been available on the hire system, have kept 
it more or less in the background. The effeot of 
hiring-out is thus mutually advantageous and its 
natural tendency is to create fresh demands; in fact, 
the munioipality whioh includes thia scheme in its 
electric light undertaking offers a preat inducement 
to the influx and establishment of new industries 
within its area. With a more complete return toa 
multiplicity of industrial operations, there may also 
revive some negleoted trades—such as those which 
have passed from us to other countries, and which 
now form our imports. From a hygienic point 
of view the electric motor is far and away the best; 
it is oleanly in its working, gives off no deleterious 
gases, and displaces the boiler and smoky chimney. 
One of the ultimate results must also be the raising 
of the status of the working part of the community. 
By becoming his own master the artisan gains self- 
respect, becomes more resourceful, and therefore a 
more important member of society; and the more 
intelligent interest which he will display in bis 
business must appreciably affect the general welfare 
of the country. 


ELECTRIC SIGNALING IN THE GERMAN NAVY. 


BY BEAUMONT PONTIFEX. 


A system devised by M. Kaselovski, which is 
worked by various combinations of incandescent 
lamps, hus been adopted for the vessels of the Ger- 
man navy. Tbe whole design of the apparatus is 
based on the following considerations: (1) the use 
of one switch key only; (2) moving the key from 
one signal to another must break both poles of oir- 
cuit; (3) great mechanical steadiness; (4) immunity 
from dam p. 

The most important item is the switch. On large 
vessels this is carried on a pedestal on the bridge, 
but on torpedo boats, etc., it is fixed on the after 
side of the conning tower. The switch is contained 
in a oylindrioal brass case, which carries on its base 
a flange for bolting o supports and a socket.union 
for the seven-pin end of the flexible cable, the flange 
being left hollow for the leads from source of sup- 
ply, whioh is usually the incandescent lighting 
plant of the ship. The top cover of the switch con- 
tains the indicating disks, which are made of colored 
and marked glass to correspond tothe prearranged 
signals and give the proper direction to turn the key 
to indicate same. These glass disks are arranged 
in a cirole round the edge of the cover, and are lit 
by an incandesoent lamp inside the case. . 

The actual contacts of the switch consist of plun- 
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gers pressing against recessed gunmetal disks, fast- 
ened on a central spindle and insalatei from it. 
Tne pluugers are driven against the disks by spiral 
spriogs, but their travel is limited by collara, so that 
when a reoess in one of the disks is brought opposite 
a plunger contact is broken. The reces:es are 80 
arranged that by turning the key the circuits are by 
turns closed and opened, whereby, according to ar- 
rangement, one, two or three inoandescent lamps 
out of six are lit in succession. There are also two 
plungers ou the opposite side of the disks, which 
throw in aud ont of circuit one, two, or three lamps 
used as a compensating resistance. Two separate 
plungera pressing on the lower part of the spindle 
serve to break contact on ths common return wire 
whenever the spindle is lifted to allow the key to 
move from one contact to another. The entire 
switch is easy to handle, and is quickly taken 
to pieces for repairs or renewal of springs, plungers, 
eto. A seven-core flexible cable is used, one core 
being a common lead toall lamps, the other six being 
individually connected to the oppusite pole of each 
lantern. There is a central steel wire to add strength 
to the cable, and the whole is thickly braided. 

Tbe lanterns are two-light fittings, the upper half 
white and the lower red, carried in a frame of fiat 
iron. The glasses are of the usual“ well ” pattern. 
secured by rubber washers held in an iron rim by 
bolts. The lamps are hung one over another at fixed 
intervals on the mast, so arranged that tbe white 
lighte are on top aud the red underneath them. 
Each lantern bas a two-way socket at the side, to 
which is screwed the connecting plugs on the cable. 

When not in use, the entire gear is stowed in an 
iron box resembling both in shape and size the famil- 
iar household sanitary dusthin.— Electrical Engineer, 
London. 


EQUIPMENT AND MAINTENANCE OF 
ELECTRIC CARS.* 


BY M. 8. HOPKINS. 


Au ancient king of fable offered a rich reward to 
the courtier that could tell a story that would last 
forever. To him that undertook it and failed the 
price was his head. Were this merry monarch living 
to-day he might gratify his wish by asking, ''how 
shall I best manage my street railway?“ and all his 
newspaper editors, councilmen and other subjects 
would at once undertake the task, for it is a matter 
of common knowledge that everybody can manage a 
street railway much better than it has ever been 
managed. 

The modern king of finance is daily asking this 
question of his hired subjects, and unless the answer 
is expressed in dividends the story is at an end and 
the head of the manager is the penalty of failure. 
To attempt to disouss all of the various elements 
entering into the composition of a successful street 
railway would be a continued story, and not within 
the province of this paper. What is the best electric 
equipment to purchase and how can it be made to 
render the best service at the least cost, is the ques- 
tion which daily confronts the street railway man- 
ager, and one on which he i8 constantly seeking ad- 
vice. There can be no answer which is applicable 
to all street railways, and no especial merit is claimed 
for the views set forth other than that they are the 
result of experience and born of repeated failures 


aud successes. 
CAR EQUIPMENT. 


No fixed rule can be laid down for the selection of 
equipment, as climatic conditions, character of traffio, 
frequency of headway, conditions of roadway, mu- 
nicipal regulations and grades are all elements which 
determine what the equipment may or should be, 

ELECTRICAL EQUIPMENT. 

In the selection of the electrical equipment the 

main point is to secure equipment of ample capacity 
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aud proper design for the service required. In a 
railway motor, the mechanical and electrical feat- 
ures which iufluence its maintenance should receive 
very careful consideration. The bearings should be 
large and lubricated by oil from below and oup 
grease from above, and so designed that the drip 
from the bearings will fall outside of frame. The 
armature should be ro constructed as to permit the 
shaft being pushed out without disturbing the com- 
mutator and winding. 

Iam glad to note that the importance of light 
weight and slow peripheral speed of armature has 
been recognized in the recent design of railway mo- 
tors. The inertia or flywheel capacity of the arma- 
ture should be the smallest possible, consistent with 
the work required. Engineers differ as to the best 
method of suspension. From a theoretical stand- 
point the oradle or side bar suspension has the lead. 
The dead weight is largely removed from axle, 
thereby eliminating to some extent the hammer 
blow on rail joints, decreasing the wear on axle 
brasses and s curing the better alignment of gears; 
yet, in practice, the nose suspension is still preferred 
by the writer, as the car starts more smoothly —the ` 
weight of motor on spring supports overcoming the 
jerk and quiver ao common in other methods of sup- 
port. The specifications for railway motors as drawn 
up by leading manufacturers of to-day amount to 
practically nothing, and I would suggest that the pur- 
chaser of motors in his specifications olearly define 
the rating, heat limit and efficiency. 

The series parallel controller is in most respects a 
satisfactory device, the chief objection being the 
narrow range of speed on running notches. Speoifi- 
cations for resistance should provide that the last 
two points of resistance be of suflicient capacity to 
allow of their continued use as running notches, 
especially where cars are operated in city servioe. 

There are several types of magazine fuse boxes or 
outoute and single cutouts using a special fuse 
which poesess a number of pointe of merit. With- 
out going into detail, it is the opinion of the writer 
that under average conditions the standard magnetic 
blowout fuse box, using a link fuse, is preferable. 

Where side sills are plated on outside with steel 
plates, all season cracks should be thoroughly filled 
with a tbiok mixture of lead and oil, and entire sur- 
face given a heavy coat of oil paint before plate is 
put on. It is hardly necessary to say that all jointe 
should be well leaded and protected from moisture. 
A heavy steel roof rafter in one piece should be put 
in at every post, and a saving in maintenance will 
be made by having platform floors of oak or maple. 
The trolley stand should be mounted on a trussed 
support, which will distribute the strain to the ends 
of car as much as possible. 

Ash seems to be almost universally used in post 
and light framing of cars. This is probably due to the 
difficulty in securing the grade of oak necessary, the 
lighter weight of the ash, the greater ease with which 
it is worked. In spite of these difficulties, oak is far 
preferable, being stronger and more elastio, and will 
give a far longer life. 

TRUCKS, 

Under the average conditions 22-ft. olosed car or 
eight reversible seat open-car body should be the 
limit for a single truck. Although there are single 
tracks which will carry a longer body fairly well, 
yet the inorease in maintenance will in most cases 
warrant the use of double trucks, The local oondi- 
tions should govern the type of double truck used, 
the bolster type in most cases heing preferable for 
long oars on high speed suburban service, while for 
city service, where heavy grades and quiok starts de- 
mand maximum traction, and short curves make 
i$ necessary for the wheel to turn under sill, the 
bicyole $ype must necessarily be used. This type of 
truck is no longer an experiment, and while they 
possibly require more careful inspection and adjust- 
ment, very efficient service can be seoured from 
truoks of this type. 


Trucks should be made up of a small number of 
parts, oast and malleable pieces should be the light- 
est consistent with strength. The springs should be 
so arranged as to prevent oscillation and give an 
easy riding car under all conditions from no load to 
full load, and when the style of truck is of such de- 
sign as to prevent the use of an under truss, the 
spring base must be exceptionally long and the end 
springs £0 arranged as to relieve the strain on the 
oar sills. 

The brake mechanism should be so designed that 
the strains will be equally distributed on all parts 
throughout its range of movement. The pins should 
be of ample size to provide for wear. The slider 
method of support for brake beam will be found 
more eatisfactory than the loop support. The mini- 
mum amount of friction should exist between brake 
staff and shoe, and release springs as light as possi- 
ble. 

CAR BODIES. 

For years car builders have attempted to devise a 

car body which would be equally durable in both 


. summer and winter, bat judging from the character 


of equipment now in use on the majority of roads, 
such a car has not yet been produced. The combi- 
nation car with movable parts is not satisfactory for 
winter use, is troublesome, noisy and oold, and is 
lacking in many of the essential features of the open 
car for summer service. The open cross-seat oar of 
the barge type, with running boards on the side, 
seems by far the most desirable type of car for sum- 
mer service, affording the largest seating capacity 
and the best facilities for receiving and discharging 
passengers, which is a great advantage in city service. 
Considering all features, the box car with side seats, 
large windows, wide end door to the side of center, 
roomy platform and vestibules olosed on one side, 
seems best adapted to the average condition of win- 
ter service. While the vestibule type closed on one 
side is not so convenient for the handling of large 
crowds, yet the additional safety afforded on double. 
track roads should receive full consideration even at 
the expense of convenience. In localities where 
winters are acoompanied with snow fall and freezing 
weather, the vestibule affords protection to passen- 
gers, and motormen and conductors are able to render 
very much more efficient service. 

The long oar body seems to be growing in favor 
with the railway manager, due to the comparatively 
small inorease in operation in comparison to in- 
creased carrying capacity, and its allowing of the 
inorease of headway or decrease in number of oars 
run, resulting in a large deorease in operating ex- 
pense per passenger carried. 

The purohaser of car bodies should have a olear 
conception of the details of car construction, and 
specifications should olearly set forth the essential 
features, minor details of interior finish and decora- 
tion being left to the manufacturer, 

In the construction of box-oar bodies, the trusses 
should be as deep as possible and great care taken 
to secure a perfectly rigid fastening at end of sill, as 
the slightest deflection throws an undue strain on 
joints and framing of car body. 

Each car should be equipped with a thoroughly re- 
liable lightning arrester. The points to be noted in 
selecting this device are as follows: The kioking 
coil should always be installed; the air gap should 
be as small as possible; there should be a positive 
and quiok devioe for interrupting the ourrent after 
disobarge, and one which will not be injured by dis- 
charge; there should be a non-inductive resistanoe in 
the main circuit whioh will limit the flow of current 
and thereby prevent the opening of the oirouit 
breaker at the station when several arresters operate 
at the same time. 

One of the most puzzling problems brought before 
the manager to-day is the amount which should be ex- 

pended in the maintenance of old equipment before 
it should be replaced by new. To the average master 
mechanic this would seem asimple problem of mak- 
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ing a careful estimate of the difference in oost of main-. 
tenance of the old and new equipment, due consid- 
eration being given to the interest on money invested 
in new equipment and its inoreased efficienoy. Still 
after the master mechanio has oonolusively shown 
that by putting in new equipment a marked saving 
can be made in oost of operation, the manager has 
to consider the financial condition of the property, 
the advisability of inoreasing the investment, the 
possibility of doing so, and whether there are not 
other departments of the road where a greater sav- 
ing can be made by increasing the investment. One 
should go slow in putting in new equipment, as new 
apparatus may at first seem to be void of the main 
defects inherent in old equipment, yet when put in 
operation other defeots occur which under the vary- 
ing oonditions may prove even more disastrous than 
the old, 
MAINTENANCE OF EQUIPMENT. 

The cost of maintaining equipment depends on 
various complex conditions, some of whioh are be- 
yond oontrol of the manager, and others for whioh 
he shonld be direotly responsible. Heavy grades 
numerous railway crossings, sharp curves, dirty and 
unpaved streets, imperfect and poorly constructed 
equipment, long and severe winters, all affect 
cost of “maintenance unfavorably and are beyond 
control of the manager, But the character of men 
who operate the cars, the manner of operation, the 
way in which repairs are made, the character of men 
engaged in repairs, and the material used, are the 
controllable elements and in most instances the chief 
features affecting maintenance. 

CARE OF EQUIPMENT IN CAR HOUSES. 

Generally one of the following three methods is 
used for daily inspection of car equipment, namely : 
inspection of cars for each trip, inspection of 
equipment at night by motor inspectors, inspection 
of equipment during the day by motor inspectors 
and repair men. 

In regard to the first case, that of the trip inspeo- 
tion, I would say that in the present degree of per- 
fection attained by manufacturers of railway equip- 
ment, trip inspection should not be necessary, and, 
excepting on interurban lines operating at high speed 
over long rung, is of doubtful value. It is expensive, 
requiring the services of an inspector who is necessar- 
ily a man of some ability for each line of cars. The 

period of time for making this inspection is neoes- 
sarily very short, and the entire time is taken up in 
mere inspeotion— little or no opportunity being af- 
forded in which to make repairs. 

In regard to night inspection, the experience of 
the writer has been such as to absolutely condemn 
such a method as expensive, slovenly and unsatias- 
factory. I¢ is impossible to make a thorough in- 
spection of cars at night, no matter how well lighted 
the car house may be, and the efficiency of the work 
done by the men is very far below that of the work 
during the day. Therefore, when local conditions 
will admit, inspection of oars during the day seems by 
far the most advantageous, 

We will assume a car-house station, from which 
twenty-five or more oars are operated. There is 
usually one general foreman in charge of this station. 
His duties are chiefly those of the transportation 
department, but he should be a man thoroughly 
conversant with the usual trouble which may ooour 
in the operation of the equipment, and know how to 
direct minor repairs. It would be better, of course, 
if he were able to personally superintend the actual 
work of repairs, but it is usually very difficult to 
find men who are good mechanics and likewise 
efficient in the transportation department. 

For making inspection and running repairs such 
as should be made in car houses, it is a safe rule to 
have one man to seven cars. Itis important, how- 
ever, to have in all oar stations a man known as 
chief inspector of that division, who is thoroughly 
conversant with practical electrical and mechanical 
matters. This chief inspector should have under 


his care for inspection and repairs seven cars, and 
also have direotion and supervision of the other two 
repair men who care for the remaining eighteen oars. 

It is important that the responsibilty for the 
proper repair of oars be definitely located, as noth- 
ing is so demoralizing to the force of motor inspeo- 
tors as to have a case of trouble arise and not be 
able to trace the responsibility at once to the proper 
source. 

The duties of these men should be to make a daily 
inspection of every car assigned to them, starting 
first with their motors, examining the grease oups, 
the brushes, cleaning the motors, examining oon- 
nections, eto. They should remove the covers from 
their controllers about once in three days and oil 
the oams very lightly with vaseline or grease, re- 
move any blisters which may have appeared on the 
contact points and oarefully examine the adjust- 
ment of contact fingers. Too much emphasis cannot 
be given to the inspection of all brake rigging, and 
very thorough inspection should be made daily from 


the brake-handle to the brake-shoe, and the brakes . 


tried by inspectors before the car is placed in ser- 
vice. A broken brake-obain or worn-out shoe, a 
broken brake-olutoh or a broken brake-pin are 
things that should never ooour through neglect, and 
if an accident of this kind does ooour, the cause 
should be immediately traced and the responsibility 
located. Economy in maintenance should never be 
exercised at the expense of absolute safety, and 
brake-obains, pins and shoes should be discarded 
long before the danger point is reached. 

The general public forms its opinion of mainten- 
ance of equipment by the little things on the inte- 
rior of the car, such aga sorew loose in the baok, a 
broken strip on the floor, loose register pulley, 
broken hand- strap, broken glass, rattling glass and 
hundreds of other little things which make the fit- 
tings of a oar body. Repairmen and inspectors 
should be so trained that in passing through the oar 
on their inspection they should note any little 
thing of this kind at once, and the rule should be 
that they stop and repair it at once, for if allowed 
to wait till some other time the repair is usually 
negleoted entirely. 

The actual repair work done by these inspectors 
should be all work poesible to be done without the 
use of machine tools, or which, if done by them, will 
not require the loss of the car from service for a 
period of more than two hours. 

If during this inspection the motor inspector dis- 
covers trouble which is beyond his ability to repair, 
he should fill out a repair slip and send the case 
with the slip at once to the repair shop, stating the 
nature of the required repair, assuming that the re- 
pair shop is run as a separate department from that 
of the car barn. If the nature of the trouble is such 
as not to immediately incapacitate the oar for use, 
but which requires the services of the repair shop 
department, he should fill out the blank as above 
noted and send same to the foreman of repair shop, 
but this notice to the repair shop foreman should in 
no way release the motor inspector from the respon- 
sibility of the successful operation of the car. If the 
repair shop foreman is unable to take the oar off the 
road at once, owing to press of work, it is the duty 
of the motor inspeotor to watoh oontinuously the 
development of the trouble, and if a$ any time he 
thinks it bas so advanoed that car is not safe for suo- 
cessful operation be should leave the car out of 
service, and so notify repair shop foreman. If the 
latter is still unable to receive the oar at the shop he 
should then make a personal examination of oar and 
assume responsibility for its further operation. 

The questions as to how often oar equipment should 
be taken to the sbops for a general inspection and 
overhauling, and to what tests the eleotrio equipment 
should be given at the time of inspection, are sub- 
jects upon which eleotrical engineers widely differ. 
Considering the average conditions, and assuming 
that the equipment is in good condition, it is the 


opinion of the writer that the taking of cars to shops 
onoe every six months should maintain the equip- 
ment in good condition and assure its efficient 
operation. : 
(To be continued. ) 


Electricity in a Japanese Iron Works. 


The Elektrotechnischer Anzegier contains a note to 
the effect that the iron and steel works in Yawata- 
nura, belonging to the Japanese Government, are 
using electrical power to drive the individual 
machines. The eleotrical equipment, which is being 
supplied by Meesrs. Siemens & Halske, comprises 
three steam dynamos of the continuous current type 
with internal poles, the aggregate capacity being 
1,750 HP. Current is supplied at 250 volts to sev- 
eral hundreds of motors for various purposes, for 
cranes and motors up to 100 HP., pumps of various 
sizes, blowers, and for all kinds of machine tools. 
The works are also lit by electricity. 


The Evian.les Bains Three-Phase Tramway. 


On June 10 last, says the Electrician, London, a 
small three-phase tram way line was opened at Evian- 
les-Bains, & popular watering-place on the French 
side of the Lake of Geneva. The tramway leads 
from the Hotel Splendide to the Avenue des Sources, 
where the springs are. The hotel, although over- 
looking the avenue, lies at a higher elevation, and 
the line follows an S.like course, rising 67 ft. in 
a length of about 330 yds., a mean gradient of 6.8 
percent. The maximum gradient is 10.2 per cent., 
and the sharpest curve occurs on this part of the line, 
and has a radius of 49 ft. 

A three-phase system was chosen as there was 
already a three-phase station eight miles distant; 
this system also having the advantage that the 
motors have po commutators requiring attention. 
The pressure at which the current is transmitted is 
5,200 volts, the frequency is 50 cyoles per second, 
and the same transmission line is used for light and 
power. A 30 kilowatt stationary transformer con- 
verts the pressure of each phase to 200 volts, this 
transformer also furnishing current to drive a 6 HP. 
motor for the pump of the hydraulio lift in the hotel. 
The two trolley wires are of 6 mm. hard-drawn cop- 
per, and are supported 114 in. apart on ornamental 
steel posts with brackets. The rails form the third 
conduotor, and they are bonded in the usual manner. 
The line is single-track, and there are no oroesings 
as only one car runs on it. 

This motor car weighs 3.8 tons, has seats for eight, 
and standing room for six more passengers. The 
interior of the car is luxuriously upholstered and 
provided with a carpet, and two incandescent lamps 
are used to light it. The two headlights are also 
electric. A light two.axle truck supports the car- 
body, being fitted with one three phase motor only, 
whose normal output is 15 HP., although it oan de- 
velop 25 to 30 BP. for a short time. The motor- 
shaft makes 750 revolutions per minute and drives a 
countersbaft through spur-gearing, the oountershaft 
being conueoted to the axles by chain-gearing. This 
arrangement is said to have been necessary to obtain 
sufficient adhesion. The field of the motor is sta- 
tionary and the armature revolves, being connected 
to the starting resistance by means of brushes and 


 eontaot-rings. Each platform is provided with a 


simple starting-switoh and an emergenoy switoh. 
The motor is in ciroait both during the ascent and 
descent; in the latter case it acts as a brake, the mo- 
tor running as a generator slightly faster than the 
speed of synchronism. If one of the trolleys gets 
off the wire, the motor continues to run as a single- 
phase motor; if both trolleys fail, the hand-brake 
must be employed. 

A oontrivanoe for strewing sand on to the lines is 
fitted at each end of the car. This consists of two 
horizontal cylindrical shells, one within the other, 
the inner one having a slit parallel to the axis. This 
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inner oylinder, which contains the sand, is turned 


with the slit upwards in its normal position, and 
when sand is to be strewed on the track it is revolved 
slightly by a hand-lever, thus tipping sand into the 
outer oylinder which is fitted with funnel-shaped 
orifices to direct the sand on to the rails. 

The car makes about 60 double journeys a day, 
and its speed is 6} miles an hour in either direction. 

The permanent way and transmission line were 
built by the firm of Lombard et Cie. of Lyons, the 
motor car and electrical equipment by Mesers. Ganz 
& Co. of Budapest. 


A Big Company Incorporated in Jersey. 


The Jersey City Journal of the 22d inst. has the 
following announcement : 


A certificate of incorporation of the North Hud- 
son Light, Heat & Power Company was filed in the 
office of Secretary of State at Trenton last Monday 
by Counselor Spencer Weart of this city as attorney. 
The capital stook is $2,000,000, divided into 20,000 
shares of the par value of $100, and the principal 
office is to be on Bloomfield street near Fourteenth 
street, the present office of the Hudson Electric 
Light Company, whioh concern the new corporation 
has purchased. 

„The inoorporators are: Albert B. Carlton of 
Elizabeth, Frank M. Stillman of Rahway, Samuel 
Hathaway and George W. Waite of this city, David 
Young and George W. Roe of Newark, and Arthur 
K. Bonta of Hoboken. Each incorporator has sub- 
scribed to twenty shares of stock and the new com- 
pany starts in with $14,000 oapital paid in. Mr. 
Bonta is the present superintendent of the Hudson 
Electric Light Company, and it is stated will aot as 
manager of the new corporation. 

The articles of incorporation state that the ob- 
jeots of the new company are to construct, purohase, 
lease, maintain and operate works, with all appli- 
ances, patents and appurtenances necessary thereto, 
as now or may hereafter be used for the manufacture 
and production, supply and distribution of electricity 
for eleotrio light, heat, power or any other purpose, 
and for the manufacture and production, supply and 
distribution of heat and power by steam or any other 
method in Hudson County. 

„ The principal object of the new oompany is to 
enlarge the electrio facilities in Hoboken and North 
Hudson. The present concern has been supplying 
steam for power to several factories near ite plant, 
as a matter of convenience, and a olause has been 
inserted in the articles of incorporation to include 
that funotion. 

'* Vioe- President David Young of the North Jersey 
Street Railway Company is one of the incorporators, 
and Messrs. Hatbaway and Waite of this oity are 
two of the other incorporators. The remaining in- 
corporators are interested in eleotrio light com panies 
in various cities. Some time ago the Hudson Eleotrio 
Light Company was purchased by the General Eleo- 
trio Company and the new corporation is a branch 
of the parent company. 

** The old concern has been supplying power to 
the North Hudson Railway Company for the opera- 
tion of some of its trolley lines, but it is not expeoted 
that this will be materially inoreased. The oom- 
pany has also been supplying, and will continue to 
supply the North Jersey Street Railway Company 
with power.” 


Motor Cars for Army Use. 


Motor oars are being tried in the autumn ma- 
neuvres by the German army. Should they prove 
efficient, a number will be manufactured by the 
Government and one or two attached to each regi- 
ment, 
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Mr. Westinghouse’s Statement. 


On the 21st inst. Mr. George Westinghouse, presi- 
dent of the Westinghouse Eleotrio & Manufacturing 
Company, made the following announcement on be- 
half of his company : 

„The election this day of Roswell P, Flower and 
Anthony N. Brady as members of the Board of Di- 
rectors of the Westinghouse Eleotrio & Manufactar- 
ing Company, to represent the interests of the former 
stockholders of the Walker Company, completes the 
union of the interests of the Walker Company of 
Cleveland with those of the Westinghouse Electric 
& Manufacturing Company. The purchase by the 
Westinghouse Company inoludes substantially all of 
the outstanding stock and all but $750,000 of the 
$2,500,000 of the twenty-year bonds of the Walker 
Company, the $850,000 remaining a first lien upon 
the property. The recent sale by the Westinghouse 
Company of $3,000,000 of debenture certificates has 
erroneously been connected with this transaction. 
The entire proceeds of the sale of these debenture 
certificates were used in retiring the floating and 
other debt of the company as previously announced. 

‘* The inorease in the total yearly fixed oharges 
of the Westinghouse Company, due to the purchase 
of the Walker Company, will be buta little more 
than the sum that the Walker Company has been 
expending annually in defending patent litigation 
instituted by the General Eleotrio and Westinghouse 
Companies. The acquisition of the Walker Com- 
pany will, by reason of the agreement of March 31, 
1896, between the General Electric and Westinghouse 
Companies, put an end to this patent litigation and 
very large annual expenditure on both sides. The 
business of the Walker Company, as a controlled 
company of the Westinghouse Company, will be en- 
titled to the protection of the patents of the West- 
inghouse and General Electric Companies, and will 
in all respects be subject to the agreement between 
these two com panies in relation to patents. 

‘t The Westinghouse Company regards the busi- 
ness and good will of the Walker Company as a val- 
uable acquisition, especially as the Walker Company 
brings with it upward of $1,250,000 unfilled orders. 
The Walker Company has at Cleveland modern and 
extensive works, equipped with machinery capable of 
manufacturing the largest types of railway apparatus, 
and will, with the works of the Westinghouse Com- 
pany at East Pittsburg, constitute a manufacturing 
plant second to none in the country. The capacity 
and profits of the two companies will be increased 
by carefully harmonizing the manufacturing and 
selling operations, and the direct savings thereby 
effected should exceed the fixed oharges inourred by 
the purchase of the Walker Company. The ship- 
ments of both companies, owing to the large orders 
on hand, have been inoreasing during the past few 
months and exceeded $750,000 for August. 

„The total fixed charges of the Westinghouse 
Company, including those due to the Walker pur- 
chase and the dividends on its preferred stock, will 
be $42,000 per month.” 

The New Officers of the Edison Illuminating Com- 
panies' Association. 

The nineteenth annual meeting of the Edison 
Illuminating Companies’ Association, which was 
held at Sault Ste. Marie, Mich., was concluded on 
the 14th inst. It was one of the most suocessful and 
interesting meetings ever held by the Asaooiation. 
The following oflicers were elected for the ensuing 
year: 

President—R. R. Bowker, New York. 

Vice-President—G. R. Stetson, New Bedford. 

Treasurer— W. S. Barstow, Brooklyn, N. Y. 

Seoretary— Wilson S, Howell, Newark, N. J. 

Executive Committee—Samuel Insull, Chiosgo; 
J. W. Lieb, Jr., New York; C. L. Edgar, Boston; 
Alex. Dow, Detroit; J. H. Vail, Philadelphia. 


CANADIAN NOTES. 


The Montmorenoi Power Company of (Juebeo has 
been taken over by the ()uebeo, Charlevoix & Mont- 
morenci Railway, which also owns the Quebeo 
Electric Street Railway. Each original owner of 
stock in the Power Company, which furnishes light 
to the city and power for the electric road, receives 


an equal amount of stock in the new amalgamated 
company and the same amount of 5 per cent. deben- 
tuies, redeemable in twenty years. 


The hearing of evidence in the big electrical fight 
between the Royal Electric Company and the La- 
chine Rapids Hydraulic Company is now being taken 
before Judge Taschereau at Montreal, and promises 
to last some time. The Royal Eleotrio started the 
ball rolling by first taking out an action for $5,000 
against the Lachine company for general injury to 
their business by interfering with their cironi& by 
crossing of wires and cutting the same, erection of 
poles, eto. This original demand was supplemented 
by an incidental demand of $50.000 for additional 
and sustained damages. The Lachine company took 
out a counter action for $105,000 damages to their 
business and for the oirculation of injurious rumors 


that the Lachine company was suffering from the ioe 
and that they would be unable tocarry out their con- 
tracts and other injurious stories. These rumors, it 
is claimed, were of a nature to discredit and injure 
the company in the eyes of the community. 


At the Montreal Royal Electrio Company’s annual 
meeting, the reports presented were considered to be 
satisfactory. The gross revenue was shown to have 
been $955,826, expenditure $636,057, interest and 
fixed charges $42,009, net profit $277,160. Four 
quarterly dividends have been deolared of 2 per 
cent. each, equalling $120,000. Ninety thousand 
dollars were charged to profit and loss for reduction 
of assets in patente, $25,000 for depreciation of 


plant, and $31,992 for other reasons. It was shown 
that the company last year made 18} per cent. on 
invested capital. A dividend of 8 per cent, bas been 
paid yearly since 1891. 


Since the commercial utility of eleotricity has been 
established, Canada has reason to congratulate her- 
self on the enormous water powers available within 
her borders for transmission into manufacturing 
power. The falls of the Kootenay river, B. C., are 
the latest to be put in harness. The scheme contem- 
plates the ultimate using of there falls, giving a 
capacity of 60,000 horse power, the present develop- 
ment on the middle fall (there being three falls 
known as the Bennington Falls) is 20,000 horse 
power. An interesting point that this work has 
demonstrated is that electrical energy may snocess- 


fully be transmitted a distance of 30 miles. Almost 
simultaneously with the starting up of this plant 
the Cataract Power Company of Hamilton, Ont., 
under a generated pressure of 22.500 volts, carried a 
current to a transformer station 35 miles distant, for 
distribution. 


Opening of the Y. M. C. A. Educational Classes. 


At this time of the year many young men who 
are engaged in business in the daytime are making 
their plans to study in evening schools. These are 
the young men who think, and think to a purpose, 
and are advanced in business by reason of their in- 
creased value to their employers. 

The Young Men's Christian Association conduots 
evening classes in commercial, scientifico and language 
courses. At the West Side Branch of the Associa- 
tion, 318 West 57th street, New York, the opening 
exercises of the Educational Classes will be held in 
the auditorium on Monday evening, October 3, at 
8:15 o'clock. Rev. J. M. Buckley, D. D, editor of 
the N. Y. Christian Advocate, will make the addrees 
of the evening, and music will be furnished by the 
Orpheus Mandolin & Guitar Club and Mr, J: Ar- 
mour Galloway. 

The West Side Branch is the most modern and 
best equipped building for Association work in this 
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country, and on the above evening all its rooms will 
be open to visitors. 

Further information may be obtained of the seore- 
tary, Dr. D. E. Yarnell, 318 West 57th street. 


Verdict of the Coroner's Jury in the Cohoes Collision 
Case. 
The verdict rendered by the coroner's jury with 


respect to the casualty at Cohoes, N. Y., on Labor 


Day, when many persons were killed and many 
more injured by the collision of a railroad train with 
a motor car, is considered to be a just one and en- 
tirely consistent with the facts. They find that the 
Delaware & Hudson Canal Company's train was be- 
ing propelled at a rate of about forty miles per hour 
in violation of a city ordinance; that thecity bad re- 
quested the D. & H. Company to place gates at the 
orossing, but the request had never been oomplied 
with. For this the company is censured, and de- 
mand is made that the city of Cohoes cause the ar- 
rest and punishment of the conductor and engineer 
of said train and that tlie company shall enforce in 
future the limit to the rate of speed; request is 
made that the Mayor and commonalty doall in their 
power to abolish grade orossings and in the meantime 
use gates. It is further found that the accident was 
caused by tbe criminal negligence of the motorman 
on the trolley car for not ascertaining whether or 
not a train was in sight before attempting to oroes 
the tracks. The Troy City Railroad is severely oen- 
sured for removing tbe demolished car, thus making 
it impossible to determine the condition of the 
brake at the time of the accident. It is also recom- 
mended that the Member of Assembly and the Sen- 
ator from the district be requested to introduce into 
the Legislature at its next session a bill providing 
that a wreok in which life is lost shall remain until 
examined by properly authorized persons. 

In accordance with these findings the engineer and 


conductor of the D. & H. train at the time of the ao- 


cident were arrested and arraigned; both plead not 
guilty and were released upon their own recog- 
nizances for examination October 1. The conductor 
on the motor car has also been arrested but is now 
on bail, the bond being for $2,500. The motorman 
is still in too serious a condition to be taken from his 
home. Many suits have been commenced against 
the D. & H. and tbe Troy City Railroad by the rela- 
tives of those killed and injured at the time of the 
collision. 


THE NEWS. 


What is Going On in the Electrical World. 


STREET RAILWAYS. 


Albany, N. Y.—The Railroad Commissioners have 
granted the application of the New York & North Shore 
Railway Company for permission to construct an elec- 
tric road from the terminus of the New York & Queens 
County Railroad, at Middle Village, L. I., through 
Jamaica, Flushing, Whitestone, College Point and Bay 
Side to Manhasset. 


Americus, Ga.—There is a movement here looking 
to the building of an electric street railway. Plans 
and estimates for a belt line about five miles long have 
been made by a local engineer, but no organization has 
been effected yet. 


Cranford, N. J.—The council has granted a franchise 
to the Westfield & Elizabeth Railroad Company to 
builda trolley road through the town. The company 
now has franchises for every foot of the distance from 
Elizabeth to Plainfield except through Roselle. 


Denver, Col.—The board of supervisors, to which or- 
dinances granting franchises aro submitted forapproval, 
have refused to confirm the franchise for a change of 
motive power granted the cahle railway company which 
was passed over the mayor's veto by the board of alder- 
men. 


Doylestown, Pa.—The Newtown Electric Street Rail- 
road Company. which recently acquired control of the 
Langhorne & Bristol trolley road, has awarded the con- 
tract fer the extension of this line from Newtown to 
Doylestown. This will make a continuous line of 26 
miles from Bristol to the county seat. 


Hartford, Conn.— The company organized recently 
under the Suftield & East Granby Street Railway char- 
ter intends to petition the Superior Court to have the 


name changed to the Hartford & Springfield Street 
Railway Company. George W. Dunham of Flemington, 
N. J., is president of the new company and the direct- 
ors besides him are E. R. Gilman of New York, Noble 
E. Pierce and F. L. Fairbanks of Bristol and T. F. 
Welsh of Southington, Conn. Mr. Dunham organized 
tbe company for the completion of the road begun by 
Jesse W. Starr and others. Mr. Starr, who has a griev- 
&uce against Mr. Dunham, has organized a rival com- 
pauy to be known as the West Springfield & Agawam 
Company and published notice that he would apply for 
a franchise. The route planned for this road is from 
the old toll bridge in West Springfield, down Bridge 
street and out to the Agawam river, over which a bridge 
is to be built, and thenceto Agawam, Feeding Hills and 
Mittineague by branch lines. The capital stock of the 
West Springfield & Agawam Company is $100,000. 


Houston, Tex.—A fifty-year franchise for an electric 
railroad in this city bas been granted to J. C. Ward, E. 
L. Bacon and their associates, all of whom are stock- 
holders in the electric light company. 


Hudson, N. Y.—An extension of the Hudson street 
railway to Philmont is contemplated. Engineers and 
contractors have been looking over the route. 


Lewiston, Me.—The railroad commissioners have 
issued a certificate to the Lewiston, Brunswick & Bath 
Street Railway Company for the operation of that sec- 
tion of the road between Lewiston and Topsham, a 
distance of 18.75 miles. Thiscompletes the certificates 
that will have to be issued to the road, as the whole of 
it is now in operation. The entire road comprises a 
distance of a little over 45 miles. 


Montreal, Can.—One of the car sheds of the Montreal 
Street Railway Company was destroyed by fire on the 
16th inst. The damage amounts to about $150,000. 
There were inside of the shed 68 cars, 28 closed cars 
and 20 that were under way. There were some thirty 
motors in the shed valued at $50,000. They were all 
destroyed. Seven sweepers were completely destroyed. 
Only six cars in the shed were saved. The property 
destroyed was insured for $90,000. 


Newport, R. I.—The Boston '' Gazette"' states that 
the gross earnings of the Newport & Fall River Street 
Railway Company, which is largely owned by Boston 
people, from June 19—when it commenced op^rations 
—to August 31, were $27,462, and the net $14,327. 
The interest requirements for a full year are $12,000, so 
that already in 73 days the road has earned its fixed 
charges and $2,327 besides. 


Oswego, N. Y.—There is now under consideration the 
project of a trolley line from Syracuse to this city as an 
extension of the Lakeside road from Baldwinsville, 
Phoenix, Fulton and Oswego Falls. Receiver Tidman 
of the Lake Ontario and Riverside road of Oswego will 
bring plans for the proposed extension before the Lake- 
side directors in a few days. 


Pine Bluff, Ark.—Work has been begun on the new 
electric car line which is to be established here, in con- 
nection witb an electric light plant, by Indiana capi- 
talists. 


Portland, Me.—There is talk here of building an 
electric railway around Long Island in Casco Bay. The 
island is capable of being easily transformed into an 
attractive summer resort and a street railway is consid- 
ered an essential feature of such a scheme. 


Richmond, Ind.—Dayton (O.) capitalists have been 
looking over three proposed routes for an electric line 
between Eaton, O., and this city. Dr. J. E. Lowe, who 
is connected with the Dayton and Eaton line, now in 
successful operation, is at the head of the new enter- 

rise. He estimates the cost at $400,000, and says the 
ine will be as good as any in America. The survey of 
the chosen route will begin immediately. 


San Francisco.—The Market Street Railway Company 
intends to convert the steam railway running trom 
Calitornia street to the Cliff into an electric line. It is 
stated that the new electric line south of the park has 
proved a success beyond the anticipations of the direct- 
ors. The old dummy line was for years operated ata 
loss. The new line has not only paid the cost of opera- 
5 but has paid interest on the cost of construction as 
well. 


Wabash, Ind. — The owners of the South Bend system 
are reported to have purchased the Indiana Electric 
Company’s line connecting Elkhart with Goshen. The 
new owners, it is said, will build a trolley line from 
South Bend to Goshen this fall. 


Watertown, N. Y.—The Black River Traction Com- 
pany is negotiating fora water privilege on the Black 
river in this city with the purpose of erecting a powor 
plant for the production of electricity for use in the 
operation of its railway system. 


Wichita, Kan.—It turns out that the money was 
behind the bond for $10,000 tendered by H. B. Church 
asa guarantee that he would build and equipa first- 
class street railway and electric light plant in this city. 
On the evening of the 13th inst., Joseph O. Burdett of 
Boston appeared in the council chamber, and was 
loudly cheered as he walked up to thecity clerk’s table, 
in front of Mayor Ross, and counted out ten thousand 
dollars in crisp new bills, good and lawful money of the 
United States, and said he was ready to pay it over the 
moment the franchise asked for by Mr. Church was 
passed and approved by the mayor. A franchise was 
at once drawn up by the city attorney, passed by the 
council and signed by the mayor, and ten one thousand 
dollar bills were immediately handed over to the 
cashier of the Fourth National Bank, in which the city 


funds are kept, who, guarded by the assistant chief of 
police aud the city treasurer, took it to the bank. In 
the franchise Mr. Church's company is named the 
Wichita Railway, Light & Power Company. 


Woonsocket, R. I.—The '' Call" states that work will 
be begun in a few months on the new electric road that 
is to connect Attleboro with Boston by the way of 
Franklin and South Framingham. The new line will 
connect with the Inter-State Consolidated road at 
Plainville and extend through Wrentham by Lake 
Pearl along the Creek road to Franklin, and will be 20 
miles in length. This will be the connecting link be- 
tween Providence and Boston in that direction. The 
promoters include George W. Wiggin, Joseph G. Ray, 
Edgar K. Ray, Edward H.Rathburn, Charles W.Shippee, 
William S. Reed, William H. Tyler and O. T. Doe. 
The new system will be known as the Milford, Attle- 
boro & Woonsocket Street Railway Company. 


Wrentham. Mass.—The selectmen have granted the 
Milford, Attleboro & Worcester Street Railway Com- 
pany the right to operate & street railway through 
Wrentham. 


LIGHTING. 


Birmingham, Ala.—A new electric light plunt will be 
set up at Ensley City to furnish light to the steel mill 
and the furnaces. Work will be begun on the plant on 
the lst of November. Theestimated cost is $20,000. 


Bridgeport, Conn.—The electric light plant at Pleasure 
Beach was destroyed by fire on the 19th inst. The loss 
is estimated at between $7,000 and $8,000. 


Cape May, N. J.— The court has appointed Joseph Q. 
Williams receiver for the Franklin Electric Light Com- 
pany here, and by his order3 the city is again illumi- 
nated. 


Camden, N. J.—The lighting committee of the city 
council has instructed the city clerk to communicate 
with municipalities operating their own electric light- 
ing plants and ascertain the cost of building and main- 
taining them. The committee, however, also decided 
to advertise for bids for lighting the city with electric- 
ity for one, three and five years. The present contract 
expires next June. 


Crescent City, Fla.—Two applications have been 
made to the town council for an electric lighting fran- 
chise. The applicants were C. H. Cash of Miller & 
Cash, city water works, and W. J. Pierpont of the 
Pierpont Manufacturing Company. The applications 
were laid over for one month for consideration. 


Greensboro, N. C.—The Industrial & Immigration 
Society of this city has passed a resolution in which 
the board of aldermen is urged not to enter into any 
contract for lighting the streets until every possible 
effort shall have been made to secure an electric system 
that shall furnish to the city: street lights: incandes- 
cent lights for stores, offices and residences ; convenient 
electric power for small manufacturing enterprises, 
and a street carsystem." "Tbe aldermen have taken 
up the matter for consideration. 


Hudson, N. Y.—Charles J. Cooper of Brooklyn, who 
recently purchased the Hudson street railway, has just 
closed negotiations by which he also becomes sole 
owner of the plant and franchise of the Hudson Elec- 
tric Light & Power Company. 


Kansas City, Mo.—Electricians have begun the work 
of stringing wires for the carnival illuminations 
which will be this year more beautiful and elaborate 
than ever. Among the displays will be electric foun- 
tains and arches, and it is intended to make the whole 
city a blaze of light. The carnival week begins Octo- 
ber 2. 


Manheim, Pa.—F. E. Bailey & Co., for the Manheim 
Electric Light, Heat & Power Company, have secured 
the franchise for lighting the streets of Mt. Joy. The 
distance from Manheim to Mt. Joy is about seven miles 
aud the lineconnecting the two places will be erected 
at once. Water and steam power have been and will 
continue to be used on an enlarged scale in the plant at 
Manheim,which, with the improvements now in course 
of construction, will make it an important electric 
lightstation. Incandescent lamps will be used in the 
streets of Mt. Joy. 


New Orleans.—The ''Picayune'' of the 18th inst. 
says: ‘‘ The ordinance permitting Cohn & Ber to build 
and operate an electric plant for the manufacture of 
light and power has been promulgated, and this places 
three franchises of this character in the hands of local 
people. If all three are established there will be 
active competition for the lightiug of the city provided 
that the franchise committee holds up the ordinance 
to advertise the lighting of the city, now in their 
hands.“ 


Orangeburg, S. C.—An election is called for the 27th 
inst. to vote on an issue of $40,000 worth of bonds for 
the erection of waterworks and an electric light plant. 


Philadelphia.—Frank M. Riter, director of the De- 
partment of Public Safety, advertises for proposals for 
furnishing electric arc lights for the city for the 
year 1899, bids to be received until October 4. All bids 
must be made upon printed blanks to be furnished by 
the department, and accompanied by a certified check 
to the order of the city treasurer for $5,000. 


Pittsburg, Pa.—On account of the unparalleled 
electrical illumination which is to be provided to do 
honor tothe Knights Templars who are to meet in con- 
clave here during the week beginning October 8, & host 
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of electrical experts are exnected in the city. It is esti- 
mated now that fully 400,000 lamps will be used, and 
half of these will be colored. One of the great centers 
of illumination will be the ball room,which is capacious 
enough to hold 25.000 people and will be lighted with 
all the splendor that artistic disposition of arc and in- 
candescent lamps is capable of dispensing. 


Pratt City, Ala.—Paschal G. Shook and associates 
have been granted a franchise for an electric light 
plant in this city. 


Somerville, Tenn.—An electric light plant to cost 
$10,000 is to be established here. 


Rawlins, Wyo.—The electric light plant of this place 
has been purchased by J. A. Rendel, who will resign 
his position in the First National Bank and devote his 
entire time to the manayement of the electric light 
business. 


Wooster, Ia.—An election is to be held here on 
November 8 to get the public vote on the question of 
issuing bonds for an electric light plant. 


MANUFACTURING, ETC. 


Kalamazoo, Mich.—4A factory for the manufacture of 
trolley wheels under & new patent is to be established 
here immediately. Tbe company has a capital o 
$10,000. 


St. Louis.—A car company in this city has received 
an order from Japan for 250 street cars to cost $300,000 
and to be delivered within ninety days. 


Washington, D. C.—The Navy Department, through 
the Bureau of Yards and Docks, is inviting sealed pro- 
ls until October 15, 1898, for installing an electric 
ight and power plant at the United States Naval 
Station, Puget Sound, Bremerton, Washington. The 
appropriation for the work is $9.800. Prospective bid- 
ders desiring specifications and details of the work can 
obtain the same upon application to the chief of the 
Bureau of Yards and Docks, Washington, D. C., or to 
the commandant of the Naval Station at Bremerton, 
Washington. 


TRANSMISSION PLANTS. 


Columbia, Pa.—There is a fair prospect now of the 
immediate repairing of the dam on the Susquehanna 
river near Wrightsville for the Martic Water & Power 
Company as the bids are all in. On October 10 propo- 
sals will be received for 24 turbine water wheels and 
necessary shafting. It was the company's first inten- 
tion to build its power house on the rocks below 
the dam, but it is now said that the house will be 
erected on Mud Island, about half a mile from the 
dam, and fed bya tail race. The latter will be con- 
structed on the York county side. The company will 
furnish electricity for lighting and power to towns and 
manufactories in the neighborhood. 


Lowville, N. Y.—The Wetmore Electric Company is 
at present securing the right of way from Belfort to 
Low ville by air line, instead of following the highway, 
and in this way will shorten thedistance about 3 miles, 
making the total distance a little over 11 miles. The 
company will commence setting poles and stringing 
wires in a few days. A large number of men are at 
work on the raceway at Belfort. Provision is being 
made at the Beaver river falls for placing three dyna- 
mos of 230 Hr. each. The plant will be operated con- 
tinuously day aud night, so that electricity can be used 
for lighting or power atany time. 


Montpelier, Vt.—The Bolton Falls water power priv- 
ilege has been secured by the Consolidated Electric 
Lighting & Power Company, who have awarded a con- 
tractto W. H. Ward & Co., of Lowell, Mass., for the 
building of a dam and power house at that place. 
Generators of an improved pattern will be put in, and 
it is the intention of thecompany to furnish electricity 
for heating, lighting and power to this city and to 
Barre, Waterbury and Stowe. The company expect to 
have about 2,000 horse-power for sale beyond what 
they need for their own uses. 


COMPANY MATTERS. 


Boston.—The Continental Construction Company, 
whose incorporation has just been completed, has 
secured a handsome suite of offices at 170 Summer 
street. The Traveller"' says of the company: The 
management is in the hands of parties with large expe- 
rience both in machinery and in the building and 
equipment of electric railways and electric light and 
power stations, which two lines of electrical applica- 
tion will constitute the main outlets for the business 
push of the concern. Ample capital has been secured, 
and the charter of tbe corporation is broad enough to 
permit the handling of almost any enterprise tbat 
offers a fair show for profit. The company now controls 
the franchises of several electric railways which are to 
be built in the near future, work on some of which will 
be well advanced this autumn. The manager announces 
that there is business enough in sight to absorb all its 
energy for perhaps a year to come. It thus enters the 
field full-fledged and with every prospect of a success- 


ful career." | 
NOTES FROM A CORRESPONDENT. 


Albany, N. Y.—In the inquest into the death of John 
McGraw, who was electrocuted, about two weeks ago, 
while working on the electric wires of the Albany 
Railway, it was decided by the coroner's jury that de- 
ceased had met his death through his own neglect. 


The fact that he wore no rubber gloves was an im- 
portant point in the opinion of the jurors. 


_ Burlington, Vt.—The mayor has signed the resolu- 
tion giving use of the river road to the Burlington 
Traction Company. 


Fonda, N. Y.—The Cayadutta Generating Com- 
pany have purchased the electric plant of the Streeter 
Brothers and state that they will now furnish light 
cheaper than ever. They have fine water power at 
Berryville for the purpose, and will soon bein active 
operation. 


PERSONAL AND MISCELLANEA. 


A. L. Gillette, recently electrician of the Terre 
Haute Electric Railway Company, has been appointed 
superintendent of the electrical department of the Mar- 
inette (Wis.) Light & Power Company. 


A London dispatch states that the first section of 
the eleetric railway to the summit of Jungfrau, the 
famous mountain of the Swiss Alps, has been opened as 
far as the Aasiger glacier, aud it is expected the road 
will be finished by the year 1904. 


City Electrical Enginecr Jacques Morgan has planned 
an electrical steam fountain, situated on the roof of a 
prominent building in Kansas City, Mo., for tbrowing 
many colored jets of steam high into the air during 
Carnival week. This feature isan entirely new one, 
and it is said that à much more beautiful effect can be 
obtained with steam than with water, which has gen- 
erally been used in displays of this kind. 


The San Francisco ' Examiner" of the 15th inst. 
says: A new motor cat was operated yesterday on the 
California street cable railway route. The inventor of 
the new motor is John Ryderof this city. The motive 
power is a secret composition that resembles gasoline. 
Thecar is intended to be operated only where grades 
are slight. The inventor says he can run a car at & cost 
of 81 a day. The invention on this first trial appeared 
to be successſul.“ 


A letter from Manila, received at San Francisco, tells 
of the brave conduct of E. E. Kelly of theSigral Corps 
during the engagements before the Philippine capital. 
In the heat of the conflict he carried a wire a mile and 
a half right into the Spanish intrenchments while the 
bullets fell around him like hail. Two comrades fell 
alongside of him, one fatally wounded. For his bravery 
he was made first sergeant. Gen. Merritt has sent 
his name to President McKinley, recommending recog- 
nition of his'' gallant and meritorious conduct during 
the capture of Mauila," and it is expected that he will 
at least get & Congressional medal. 


À new signaling device to aid ships at sea to converse 
with one another at long distances has been invented 
by John W. Haywood of St. John's, N. F. The new 
machine is an adaptation of the magic lantern principle. 
The lantern is à powerful one and is supplied with a 
battery on stenciled plates containing the letters of the 
alphabet. These plates are connected by a series of 
levers with a keyboard, much the same asina type- 
writer. The keys are marked with the letters and 
pivoted in such a way that when one presses down on 
one of the keys the corresponding slide is drawn up in 
front of the lens, and the letter is thus thrown out 
vastly enlarged. The lanteru makes it possible to throw 
a series of letters in dazzling light upon a sail, a house 
or upon the clouds, so that they may be seen readily 
for a distance of several miles. The keyboard attach- 
ment enablesthe operator to project these letters so 
quickly that à long signal may be spelled out almost as 
quickly asit could be written on a typewriter. The 
scheme may be used either in the merchant marine or 
on warsnips or from lighthouses. It admits of a cipher 
being used tor secret messages and is adaptable to any 
language. The device has already been tried with 
gratifying success on a warship. 


RECENT COMPANY ELECTIONS. 


Cayadutta Electric Railroad Company, Gloversville, 
N. Y.—Directors: J. H. Decker, Harwood Dudley, Thos. 
E. Ricketts, J. Ledlie Hees, George M. Place, A. J. Zim- 
mer, Gustav Levor, Samuel H. Shotwell, Robert T. Mc- 
Keever, John G. Ferres, G. W. Judson, Z. B. Whitney and 
E. C. Shotwell. 


Denver Consolidated Tramway Oompany, Denver, Col. 
— President, Rodney Curtis; secretary, W. G. Evans; su- 
perintendent, C. K. Durbin; directors: the officers and 
George E. Ross-Lewin, Samuel H. Elbert, Frank Trum- 
bull, James H. Blood, W. N. Byers, C. F. Musgrove, 8. M. 
Perry, Thomas Keeley, W. F. McClelland and N. O. Jelliff. 


Mount Holly Electric Light Company, Mt. Holly, N. J.— 
President, Amos Gibbs ; secretary and treasurer, Samuel 
A. Atkinson; directors: Amos Gibbs, Benjamin F. Lee, 
James L. Jamison, Robert L. Nixon, Dr. Parsons, Joseph 
C. Cowgill, Samuel Atkinson and Edward D. Stokes. 


Worcester Electric Light Company, Worcester, Mass.— 
President, Thomas M. Rogers; clerk and treasurer, Her- 
bert H. Fairbanks; superintendent, William H. Coughlin; 
directors: Thomas M. Rogers, Stephen Salisbury, Loring 
Coes, Gen. A. B. R. Sprague, N. S. Liscomb, Theodore C. 
Bates and Gen. Josiah Pickett. 


COMMERCIAL PARAGRAPHS. 


The Ludewig. Thurber Manufacturing Oompany, 565 Old 
avenue, Pittsburg, Pa., beg to announce that having re 
moved to more commodious quarters and having their 
shop more fully equipped with modern machinery they are 
better _prepared,to |bandle;all ,clasees of ,electrical repair 


work than heretofore. This well known concern is giving 
special attention to armature and field winding, refilling 
of commutators, etc., and is now ready to quote prices 
consistent with first-class work. The firm also buys and 
sells motors, generators and other apparatua of similar 
nature. 


The attention of our readers is directed to the advertise- 
ment of Thomas A. Edison, Jr., which appears elsewhere 
in this issue. Tbe Edison Junior “Improved” Incandes- 
cent Lamps are now so well known that a detailed de- 
scription of their many advantages and good points would 
be superfluous. As will be recalled, this make of lamp 
attracted considerable attention and drew forth many fa- 
vorable comments by its brilliancy at the Electrical Expo- 
sition in May last. These lamps are manufactured at 
Shelby, Ohio, wbile the general offices aud salesrooms are 
located at 27 William street, New York City, Witha view 
to giving one an idea of how eztensively these lamps are 
being used, it is only necessary to state that Mr. Edison, 
Jr., has found it advisable to establish branch offices at 60 
State street, Boston, at St. Paul, Minn., at Los Angeles, 
Cal., at Norfolk, Va., at Austin, Tex., and at Santiago de 
Cuba. 


The Electric Appliance Company, Chicago, have just 
printed a special catalogue devoted exclusively to Anchor 
switches, This catalogue is fully up to date, embodying 
all the recent improvements that bave been made in snap 
switches. The catalogue is supplied with a special dis- 
count sheet to the trade and altogether makes a valuable 
little reference book on switches. It can be had for the 
asking. 


„Helps in Brazing.” 
The Dixon Crucible Company of Jersey City, N. J., has 
published a little pamphlet with this heading. It treats 


incidentally of brazing graphite, the application of which 


to bicycle tubes prevents the adherence of the spelter and 
80 effects à saving in labor by making unnecessary the 
filing which is otherwise ne-dful. The pamphlet, how - 
ever, especially treats of the process of biazing by the dip- 
ping method, or “liquid brazing,” as it is called. The 
brazing crucible is described, together with instruction 
and caution in regard to its use. Instructions are glven 
how to build and set the necessary furnace, time required 
for brazing, etc., etc. 

In regard to the economy of liquid brazing as against 
the old-time fire brazing, the following is quoted from a 
well-known bicycle manufacturer : 

* We havo been using the process of liquid brazing all 
this season, but at first found some difficulty in keeping 
the spelter at the proper temperature. We built several 
furnaces before we succeeded in getting one entirely suc- 
cessful. The one we have now in operation enables us to 
do as much work with one manand a boy as we were able 
to do before with five to seven men, and the results are 
much more satisfactory. We flgure that we effecta saving 
of $20 per day every day we run the new furnace. Besides 
requiring fewer workmen, we use only about 125 pounds 
of hard coal ina day’s run, which is quite a contrast to the 
expense we were under with the old gas furnace, when 
our gas bills amounted to $250 per month. With the new 
process one man and a boy can turn out seventy-five ma- 
chines ina run of seven hours." 

The pamphlet is of interest to all bicycle manufacturers 
and others who do brazing. It is sent free of charge. 


INCORPORATIONS. 


The Lancaster & Jefferson Electric Light Oom : 
caster, N. H. Capital stock, 536,00 0. pany, Lan 


The City of Lincoln Gas Company, Chicago—to furnish 
gas and electricity to the city of Liucolu, III. Capital 
stock, $10,030. 


The Dowd Electrical Company, Albany, N. Y. Capital 
stock, 8100, C00. Incorporators: Henry Fitch, Pepperell 
Mass., and others. 


The Empire Heating & Lighting Company, St. L 
Capital stock, $5,000, all paid. Incorporators 8. L. Cohen ; 
Johu Costello and J. C. Robertson. : 


The Electric Connecting Railway Company, St. Louis— 
to operate a street railway in St. Louis a. d Jefferson Coun- 
ties. Capital stock, $2.00). Incorporators: M.T. Chest- 
nut, John H. Bobring and James D. Houseman, Jr. 


The Standard Tight & Heat Company, Philadelphia (in- 
corporated in West Virginta). Capital stock subscribed 
$100, with privilege of increasing to $1,000,000. Incorpora- 
tors: R. Miles Robinson, William L. Teter, E. O. Wharton 
and Henry Robinson, Philadelphia; Joseph W. Irwin 
Govanstown, Md : 


The Safety Third Rai! Electric Company, New York—to 
supply electricity and deal in goods, etc., pertaining to 
electricity. Oapitai stock, $1,000,000. Directors: Emerson 
McMillin, Emerson McMillin, Jr., W. F. Douthitt. C. T 
Scoville, R. H. Beach, William M. Keepers, David F. Hal. 
sted, John McLeod Murphy and Louis Steckler, of New 
York City. 


The Potosi & Rio Verde Railway Company, New York 
City—to constructa steam or electric road 66 miles long in 
the State of San Luis rotosi, Mexico. Directors: Robert 
S. Towne, George Foster Peabody, Edward M. Shepard 
A. Foster Higgins, Charles J. Nourse, Jr., Herbert H. 
Dean, samuel H. Ordway and Francis N. Holbrook, of 
New York City, and Donald O. Brown, of San Luis Potosi. 
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ELECTRIC BAILWAYS AND RAILWAY APPLIANCES. 


610,891. Electric-Railway-Car Truck. George J. Capewell, 
Hartford, Conn. Filed June 14, 1898. 
610,927. Trolley. Olof W. Swanson, Tacoma, Wash. Filed 


Sept. 15, 1897. 

610,932. Electric Locomotive. William S. G. Baker, Bal 
timore, Md. Filed Nov. 24, 1894. 

610,999. Electric Heater. James F. McElroy, Albany, 
N. Y.,assignor te the Consolidated Car Heating Com- 
pany, same place. Filed March 18, 1895. 

611,000. Electric Coupling. James F. McElroy, Albany, 
N. Y.. assignor to the Consolidated Car Heating Com- 

pany, ame place. Filed Jan. 9, 1896. 

611,001. Electric Heating System. James F. McElroy, Al- 
bany, N. Y., assignor to the Consolidated Car Heating 
Company, save place. Filed July 6, 1596. 

611,053. EKlectric-Railway Construction. William Chap- 
man ond Percy W. Davies, Pittsburg, Pa. Filed Nov. 
23, 1897. 

610,915. Fender or Guard for Cars. Peter J. Poelman, 
New Orleans, La., sssignor of one-half to Chris Jacob, 
same place. Filed May 18, 1898. 


ELECTRIC LIGHTS AND APPLIANCES. 


610,898. Electric Arc Lamp. Max Harris, New York City’ 
assignorto the Manhattan General Construction Com” 
pany of New York. Filed Oct. 27, 1597. 

611,162. Electric-Arc Lamp. Frederic S. Worsley, Lon- 
don, England, assignor to the British Blahnik Are 
Light Company, Limited, same place. Filed March 15, 
1898. 


ELECTRICAL MACHINERY AND APPARATUS. 


610,887. Automatic Circuit-Breaking Switch. William F. 
Bossert and William D. Pomeroy, Utica, N. Y., as- 
signors to the Bossert Electric Construction Company, 
same place. Filed July 12, 1897. 

610,895. Controller for Electric Motors. Frank E. Case, 
Schenectady, N. X., assignor to the General Electric 
Company of New York. Filed April 2, 1598. 

610,599. Electric Meter, Cary) D. Haskins, Newton, Maaa., 
ansignor to the General Electric Company of New 
York. Filed June 24, 1808. 

610,903. Circuit-Breaker for Three- Wire Systems. Edward 
M. Hewlett, Schenectady, N.Y., assignor to the General 
Electric Company of New York. Filed Sept. 7, (897. 

610,901. Safety Device for Dynamo-Electric Machines. 
Edward M. Hewlett, Schenectady, N. Y., assignor to 
the General Electric Coinpany of New York. Filed 


April 4, 1525. 
610,908. Electric Brake. John B. Linn, Schenectady, 
N. V., assignor to the General Electric Company of 


New York. Filed Jan. 7, 1898. 

611,006. Combined Generator and Steam-Engine. Marey 
L. Whitfield, Memphis, Tenn., assignor to the Ameri- 
can Dynamo Engine & Motor Lamp Company of Ten- 
neasee. Filed Nov. 16, 1897. 

611,057. Contact Finger for Controllers or Electric Switch- 
es, Thorsten von Zweigbergk, Cleveland, O., assignor 
to the Walker Company, same plate. Filed Feb. 23, 
1598. 

611,038. Governing, Reversing and Braking Controller. 
Thorsten von Zweigbergk, Cleveland, O, assignor to 
the Walker Company. same place. Filed Feb. 23, 1898. 

611,059. Method of and Means for Controlling and Cutting 
Out Electric Motors. Thorsten von Zweigbergk, 
Cleveland, O., assignor to the Walker Company, same 
place. Filed April 29, 1893, 

611,090. Controller. Thorsten von Zweigbergk, Cleve- 
land, O., assignor to the Walker Company, same place. 
Filed April 29, 1598, 

611,151. System of Electrical D stribution. Charles F. 
Scott, Pittsburg, Pa., assignor to the Westinghouse 
Electric & Manufacturing Company of Penusyivania. 
Filed Oct. 22, 1897. 

611,205. Circuit.Interrupting Device. Daniel M. Moore, 
Newark, N. J., assignor to the Moore Electrical Com- 
pany, New York City. Filed July 3, 1857. 

611,215. Electric Controller. Samuel Harris, Twinsburg, 
O., assignor to the Steel Motor Company of Ohio. Filed 
May 2, 1898. 


BATTERIES. 


611,012. Electric Battery. 
Filed Oct. 21, 1897. 


Victor Jeanty, Paris, France. 


611,175 Galvanic Element. Robert Krayn and Carl Koe- 
nig, Berlin, Germany; said Krayn assignor to said 
Koenig. Filed June 19, 1897. 


MISCELLANEOUS. 


610,907. Apparatus for Electroplating Articles in Bulk. 
Georg Langbein, Leipsic, Germany. Filed Jan. 22, 
1898. 

610,928. Electrostatic Measuring Instrument. Elihu 
Thomson, Swampscott, Mass., assig nor to the General 
Electric Company of New York. Filed March 27, 1897. 

611,100. Klectroplating Apparatus. Hermann B. Boissler, 
NewYork City. Filed Jan. 14, 1808. 

611,142. Electric Furnace. Riccardo Pignotti, Ferdinando 
Lori, Scipione Reguoli, Marco Besso and Maffeo Pan- 
taleoni, Rome, Italy. Filed June 27, 1896. 

611,143. Apparatus for Electrically Coating Wire. Wil- 
liam S. Kawson, London, England. Filed Dec. 24, 1897. 

611,185. Rheostat. Charles H. Richardson and Lewis Mce- 
Makin, Jr, Philadelphia, Pa., assignors to the S. 8. 
White Denta! Manufacturing Compuny, same place. 
Filed Feb. 3, 1598. 


DESIGNS. 


29,366, 20.367, 29,368, 29,260, Electric Lamps. George R. 
Maclntire. New York City, assignor of one-balf to 
Elliott P. Gleason, same place. Filed March 18, 1898. 

29,370, 25371.  Lightning-Arrester. Herbert C. Wirt. 
Schenectady, N. Y., assignor to the General Electric 
Company of New York. Filed Aug.29, 1898. 

29,372. Vield-Magnet Frame. Edward D. Priest, Schenec- 
tadv, N. Y., assignor to the General Electric Company 
of New York. Filed Aug. 26, 1898. 

29,873. Casing for Dynamo-Electric Machines. Walter S. 
Moody, Schenectady, N. Y., assignor to the General 
Electric Company of New York. Filed Aug. 8, 1898. 


29371. Motor aud Fan Case. Herbert A. Balcome, Bos- 
ton, Mass. Filed Aug. I. 180s, 
29,375. Frame for Generating Sets. Fritz Handel, Bos- 


ton, Mass. Filed Aug. 1^, 1595, 


tem. 


ELECTRICITY. 
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TELEPHONE AND TELEGRAPH. 


The telephone situation in Washington, D. O., is rather 
tantalizing to users. By an act of Congress it is ‘‘ unlaw- 
ful forany person or any telephone company doing busi- 
ness in Washington to charge or receive more than $50 per 
annum for the use of a telephone on a separate wire; $40 
for a telephone there not being more than two ona wire; 
$30 for each telephone there being not more than three on 
& wire, and $25 for each telephone there being four or 
more on the same wire." The telephone company, holding 
that the law is unconstitutional, refused to comply with 
its provisions when patrons endeavored to take advantage 
of it, and the result bas been a series of suits in which the 
local judges have invariably decided against the company, 
but the latter has determined to carry the matter toa 
higher court, and any injunctions issued against it are in 
a measure rendered void. Those using telephones are re- 
quired to give surety to secure the company against loss in 
the event the Supreme Court shall decide the act uncon- 
stitutlonal, and even under the restrictions of a restraining 
order already issued by Justice Hagner, a new subscriber 
would be able to procure the service of a telephone for $50, 
but by using its privilege of appeal the telephonecompany 
can avoid furnishing the service unless the proposed 
patron pays its established rate of $125 for the useof an 
instrument within a distance of a mile of the centra) office, 
and the graduated scaleof prices adopted by the company 
and in force long before Congress enacted any legislation 
upon the subject. 


A press dispatch from Minneapolis, Minn., dated Septem- 
ber 20, says: "Negotiations which have been pending 
some time were closed to-day whereby the Northwestern 
Telephone Exchange Company, the Western Electric sys- 
tem, the Western Electric Telephone Company, the Min- 
nesota Mutual Telephone & Telegraph Company, and all of 
the dependent and allied companies, operating in between 
500 and 600 towns, will pool issues and operate their 
lines in direct connection. This will make it possible to 
reach about 5,000 miles from Minneapolis by wire, and 
enable the city to talk with all parts of Iowa, Nebraska, 
Missouri, Kansas, Illinois, and in fact as far as elec- 
tricity will carry the voice." 


The Topeka, Kan., Journal says there {s a telephone war 
on in Atchison. Some time ago a company was organ- 
ized and secured a franchise to give Atchison a second com- 
pany. Polesare now being set, and the new company 
will be ready for business within 60 days, and will furnish 
business telephones at $2 a month and residence telephones 
at $1 a month, a considerable reduction from the prices the 
old company has been charging. Last week the old com- 
pany—the Missouri & Kansas—put four solicitors at work 
making contracts for residence telephones at 75 cents a 
month and business telephones at $1.5) per month. 


The Baltimore & Ohio Railroad Company is about to 
experiment in using the telephone for long distance com- 
munication. Work will begin in a few dayson the con- 
struction of two new copper telegraph lines between Bal- 
timore and Pittsburg, 340 miles, and they will be so ar- 
ranged that when the necessity arises they will be availa- 
ble for telephonic communication. One of the wires will 
be extended as far as Newark for telegraphic use, A new 
line has also been constructed between Columbus and 
Cincinnati. It will take 800 inlles of copper wire, weigh- 
ing 166 pounds to the mile, to complete the work. 


The Albemarle Telephone Oompany at Charlottesville, 
Va., has elected the following officers: President, J. 
Edwin Wood ; vice-president, James F. Hardin ; directors: 
John B. Moon, J. M. Robinson, Phil Leterman, J. B. An- 
drews, M. Kaufman, W. J. Tyson and S. C. Ohancellor. 
The president reports 416 phones now in operation, and 
that the system bas been extended to many important 
points twenty-five miles distant from the city. Arrange- 
ments are being perfected by which the line will in the 
near future be extended to Staunton, Lynchburg, Orange 
Court House and other cities. 


Sartaro Ol of the Department of Telegraph and T. 8. 
Horiye of the Department of Industries, of Japan, were in 
Chicago a few days ago inspecting the telegraph and tele- 
phone systems. Our visit is of a semi-ofticial nature,” 
said Mr. Ol, aud relates to the proposed extension of our 
telegraphic communication system. We have 50,000 miles 
of telegraph wires in the empire, and nearly that amount 
of telephone wires, but we propose toextend this system 
so that it will include every settlement of any size in the 
country." 


A correspondent of the St. Paul Dispatch at Aberdeen, 
S. D., states that the management of the Dakota Central 
Telephone Company are very much disappointed over the 
Bell Coinpany having absorbed the Minuesota Central sys- 
It was expected that a rate of 75 cents for a five- 
minute talk could be arranged between the two com- 
panies, but tbe Bell Company bas raised the rate to $2.25, 
out of whicb the Dakota line gets 25 cents, 


The Volunteer Signal Corps. 


General Greely has issued an order relieving from duty, 
preparatory to muster out, the Volunteer Signal Corps. He 
says he cannot permit the men to return to private life 
without acknowledging their''loyal, eficient and valua- 
ble services to the nation." In reciting the services ren- 
dered by the corps in Santiago and Porto Rico he says: 

"In the Santiago campaign you were the first of the 
army to arrive, as you were the last to leave. Destroy- 
ing within range of Spanish guns the submarine cables 
that gave the enemy daily information of inestimable 
value, when the occupation of Santiago was ordered you 
repaired cables with such celerity that you opened com- 
munication between the United States marine camp at 
Caimanera (Guantanamo) and New York City on June 21, 
the day prior to tbe landing of the Fifth Army Corps off 
Santiago. Owing to your efforts, the American army in 
Ouba has not been isolated telegraphically a single day. 

In the Cuban campaign you arranged, maintained and 
operated a system of cable and land lines—partly commer- 


: cial, partly war cables, partly flying telegraph lines and 


partly telephone lines—that enabled messages to pass in 
twenty minutes from the Executive Mansion in Wash- 
ington tothe headquarters of the army before Santiago, 
aud which offered directand immediate communication 
between the Secretary of War in his office and the Signal 
Corps men in the advanced rifle pits on the right, the left 
and in the center of ourintrenched army, within 400 yards 
of the enemy. When the city feli your lines followed 
immediately army headquarters as it moved therein. 

" No one will ever know the difficulties—physical and 
moral, climatic and service—under which you labored in 
Cuba. Heatand thirst, hunger and fatigue—these present 
sufferings, with impending disease and death, you endured 
and faced uncomplainingly with the rest of the army; 
but these conditions uever prevented the prompt, cheerful 
and efficient discharge of the important duties devolving 
unremittingly day and night upon the Signal Corps. 

**In Porto Rico you were with the advance, participating 
as scouts and skirmishers inthe capture and occupation of 
towns. From the beginning to the end of the campaign 
you kept each important command in telegraphic or 
telephonic comm nication, both with the corps com- 
manders and also with the base of operations. 

The Signal Corps has filled neither the guard house nor 
the hospital. Serving in the field in Cuba, in Porto Rico, 
in the Philippines, and ín home garrisons at Tampa, 
Chickamauga, Camp Alger, Jacksonville and Montauk, 
yet your total aggregate of over thirteen hundred has lost 
by disease in camp and field to date only five—officers and 
men included.” 


General Manager H. J. Hanford of the Kinloch Tele- 
phone Company, St. Louis, says the service of the com- 
pany will be put in operation October 1. The testing of 
the connections of the switchboard are about complete. 
The telephone boxes of the company have been distrib- 
uted and it has between 4,000 and 5,000 subscribers. 


The stockholders of the Tidewater Telephone Company 
at a meeting at Gloucester Court House, Va., on the 19th, 
re-elected the old oflicers and added J. A. Bristow tothe 
board of directors. The superiutendent’s report for the 
year showed that5 per cent. hua been earned upon the 
stock. The company has 77 stations. 


The Mississippi Valley Telephone Company has been 
granted the right at St. Paul, Minn., to use all the public 
alleysin the district bounded by University, Selby, Cleve- 
land and Herschel avenues for its pole lines. The work on 
the conduit lines of the compauy is weli under way. 


The Inter-State Telephone Company will erect a line 
between Winston and Greensboro, N. O., as soon as its 
construction force completes the new plant the company is 
putting in at Raleigh. 


The American Telephone & Telegraph Company of New 
York has filed at Jellerson City, Mo., evidences of incor- 
poration in Missouri, the capital to he used in that Stat 
being $10,000. 


The stockholders of the Bell Telephone Company of 
Philadelphia on the 20th inst. voted unanimously to in- 
crease the capital stock from $2,000,000 to $3,000,000. 


The Commercial Cable Company of New York has filed 
with the Secretary of State at Albany a certificate of in- 
crease of capital from $100,000 to $5C0,000. 


The Inter-State Telephone & Telegraph Company has 
been granted a franchise to construct and operate an ex- 
change at Salem, Va. 


The telephone office at Tuoson, Ariz., was destroyed by 
‘fire on the 18th inst. 
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ELECTRICAL SECURITIES. 


The subjoined quotations of Electrical Securities dealt in at the leading commercial centers are compiled from special reporte received by Execraicrry from a variety of sources. 
The utmost care is exercised in their collection and preparation, and every effort is made to secure accurate and reliable information. The management of this journal will esteem it 
a favor to have brought to their attention any inaccuracies readers may discover in these columns. 


Abbreviations: crt. indb., certificate of indebtedness; coll, collateral; cons., consolidated: const., construction; conv., convertible; com., common; deb., debentures; exten. 


extension; gen., general; g., gold; guar., guaranteed;* inc., income; imp., improvement; E id; pfd., preferred; mtg.. mortgage; tr. - A. : : 
Q, quarterly; A. & O., Apl. and Oct.; F. &. A., Feb. and Aug. M. & S., May and Sept.; J. & D., 5uiy And Dee.: 3.4 J., Jan. and June. QE a a T E Semi DnUMIY ; 


STOCKS, 


PASSENGER RAILWAYS. | 


PASSENGER RAILWAYS. 


x Capital Stock. ud 8 Capital Stock. dudes 
: : m] Bato and Da 
BANE. ParjAuthorz'd| Issued. dast Div. Bid. |Asked. VANE. Par|Authorz'd| Issued. Last Div. Bid. Asked, 

Albany, N Y.- Sept 26: Hartford Conn.-8ept 26: 

Hartford Street Ry. Oo........ —À $4,000,000] §200,000/8 & 8., Jan.,'98. 140 

Albany Ry. Oo .. 100 2,000,000| $1,750,000/13¢ % Q., Feb. '98. |159 | 155 |H 3 1.000, 000 ' did , ~ = 

Troy Oity Railway Oo..... REER ci 2,000,000| 2,000,000 17 d ee 10, 97.| 50 07 ford & Weet ford BE . 247. 00%n⁰/Bf. . . 

Traction Oo. (SaratoKka )) 100 50,000 50, 000 arae n 8 25 2 Holyoke Mass.—Sept 28: 

Allentown Pa. Sept 2: Holyoke Street Ry. Coo 41 100,000  400,000/8 & A., Jan., 98. |180 | 190 

Allentown & Lehigh Val. Trac. Oo. 4,000,000] 1,500,000) .... eee ee 15 |Hoboken, N. J.—8ept 26 : | 

Bridgeport, Conn-8ept 2: North Hudson Oo. (N. J.) Ry. Oo... 1.250, 000 1,000,000|8 . 1892. 70 - 

Bridgeport Traction Co.............| 100| 2,000,000| 2,000,000}! & Aug., '97. 89 | . Indianapolis, Ind— Sept 26: 

Baltimore, Md.—Sept 26: **Citizens' Passenger Ry..........-- 5,000,000) 5,000,000| ............ 25 | 2 

Baltimore Oity Passenger Ry. Oo... 6,000,000| 2,500,000/5 & S., July 2, '97. | 71 72 Lancaste .— Sept 26: 

aBaltimore Consolidated Ry. C€o..... 10,000,000 9,177,000 2 * S., Jan. 15, 98. 2334 23 5 eee $599: - 10,000, 9,900,000 *009000960000905900 oe ee 

Central Ry. Co. of Baltimore City. . 800,000 800,00€ 6 X A. Dec., 1897. 80 8254 Lancaster & Ool. Electric Ey. . ** TTE 5 %%% oe oo 

Boston, Mass.—Sept 26: West End Street Reillway..........|: | tttm] — ee — 

New England Street Ry... 5,000,000} 1.081. 9251 3$ Q., Jan. 18, 7. . EN uisville, Ky.—8ept 26 : 

Norit Dhore radon e cerco 001-4 000.0004 cco O06 S78. A Eo. 185% al ostia Ry. 5 4.999.000 8,500,000 Ug Net 188 

ore on 2666 6% % „„ 66 „„ P . 1 2,000,000 5 ; e " . ,000 k 2 N * 1 

b West End Street Ry. Co.. eo. 80 10.000.000, 9,085,000 % B., Oot., "VI. | 85 | s53 ||LOuleville Kr.... . . . . . 5 & pfd i 2,500,000 2/4 & S., Oct, 1,'97.101 | 108 

b West End Street Ry. %o...8 % pfd. 6.400.000| 6,400,000/4 & 8., Oct. 1, 97. 105.106 |Minneapolis. Minn.—Sept 28: 

Boston Elevated R. R...... . ...... 100| 10,000,000 69%) 75% [Twin City Rapid Transit... . .. com. 17, 000, O00 16, 0 10.000000 25 - 

Brooklyn N. Y.—Sept 28: Twin City Rapid Transit. . . 7 & pfd.|:-:-| 8,000,000) 1, 714, 200134 X. Jan., 98. 101102 

Brooklyn City & Newtown Ry......| 100 2, 000, 000 1.928. 4002 % Feb. 1,1898. |210 | .. eal. Can Sept 26: 

Brooklyn Ra , Transit C Oo., fr. cerit... 100 20,000,000 20,000,000 5 60% 6076 MODUM Street NN 4,000,000 4,000,000 8 5 S., M. & N. 27774 279 

e 8 r 62 6 „ „4 „„ „„ i VAN 9599 [ZEE os ae , n 3 A . 434 5, 

* dBrooklyn 5055 ca 8 9 100 12,000,000 12,000,000 274 x Q., Jan., 98. 214 216 Toronto Street By. Co.. ee 9925920090909 000 1 4 x 8 U J & J. 10 8 1048, 

eBrooklyn, Queens . ub. .... . 2,000,000] 2,000,000) .......... P ái Memphis Tenn.—Sept 26: 

Cone Island & Brookl n RE. * sese. 100 1,000,000 1,000,000 IX Oct. 1 97. 285 28 is 000090909 

Kings County Bere 55 val 150 4,750,000 4,750,000 x z " 3 05 6 7 Memphis Street Railway Co........... 600,000; 500, O00 — 15 s 

Kin Count rac on oOo. 1 4,500,000 ’ , u y ee se —Se t 26: 

Nas au Electric Railroad .... . . 6.000.000 6,000,000| eere eee ~ | 40 Now Haven, vonn- < p C 
Atlantic Avenue Haílroad. .......| 560) 2,000,000| 2,000, 000h 33 T we New Haven Street Railway 83% 1. 250,000 1.000.000 2X ** ii aly '6. 0 
Brooklyn, B & W. E. Railroad..|....| 1,000,000} 1, 000. 000. oe oe New Haven & Oenterville.......... 700, 000  800,000| .................. es es 

Buffalo, N. Y.— Sept 26: Winchester Avenue RRR. 1,000,000}  600,000| ;......... 40 42 

Buffalo & Niagara Falls Elec. Ry. 100 1.250, 000 1,250,000 *$9**e09090909992828 07 68 New Orleans La.—Sept 26 2 

*Buffalo Railway Co.. . . . ... . 100| 6, 000, 000 5,370,5001 € Q. Dec.,'97. |79 | 80 (Canal & Claiborne RR. Oo. 240. 000 240,000 & 8., Jan., 98. 150 180 

Columbus O.—Sept 26: New Orleans & Carrollton RR...... 1,200,000} 1. 200,000 134 % Q., Jan., 98. 120 | 124 

Dolumbus Street Rallroad...........| 100 3,000,000 3,000001 X Q., Fob., "98. ,, 

Oolumbus Centra, Street Railroad. 100 1,500,000 1,500,000 6 6 % %% ee ee aCrescent City BR. e Ware ate guar. 2,000,000 2,000,000 3 x 8., Jan., *98. Sí 28% 

aa ly ad E. erro Ren d Lake . 0 00.000] 10.000 134 ., Juna, . |28 | 36 

Aaterprlse Gig RR. Go . 5o 1500.00 1000008 % S., Jan., Gf. | ++ | -. . Charlee Street Rallway.......... 1,000,000] 1,000,000 18 K. Jana. 5275 

Chicago, III.—Sept 26: ons | — |New iun m E 600,000| 600,000 257 % 

? 6 6 6 6 „ 6 6 %%% „% „ 0%„ „% * 000 2 l Pe: * 235 ee 

Chicane Oly BY side R. T. RR. 100 12,000,000} !2,000,000/8 % T. Dec. 8I, 97. 29234) 296 Oe Christopher & Toth Bis. RR..guar. 650,000 650:000 2$ N Jan . 60 | 165 

Lake Street Elevated RR. 100 10850000 10000000. 60er išl i4 Dock, E- Brdw'y & Battery RH. 100 1,200,000), 1.200 000 144 Z Q Feb.,98. 188 | 196 

Metropolitan West Side Elev. .. 100 15,000,000| 15.0.0 %% ... . .. - | 8 || eBleecker St. & Fulton Fy.Ry.guar 900.000 "800,000 4% A. July, w. | 843] 875 

Met. Woet Sido Street di .. . . 100 15,000,000) 2,500,000), 3c C. Jan. a8. 25 gai | SBrosdway & Seventh Ave. .guar.| 100) 3,100,000) 2,100,000 25. & C., Oct., 97. (216 185 

ANorth Ohlcago City RR. .. 100 10,000 00x e e. ea Oen.Park,N.&E. Rivers RE. guar| 100 1,900,000) 1,800,000 2/4 % Q., Jan, "98. iQ | 183 

South Chicago Cit ilwa (95355 0 ! 1 .200 „„ RH e g *-95995»*009009€ , y , ` papas set 

{West Chicago St. RR. Oo 100 099000 18/789 000 1% 5 G., Feb, 98, 98 | 94 pc ved 1 n 10 Ferry RR. guar 88 88 * Q., Feb., 98 168 185 
Chicago West Div. Ry. . . . . Kuar. . .. 1. 250,000 624. 900 35 ).. „ | ixth Avenue RR........... guar 2,000,000. 2,000,000 . .. i 205 
tOhicago Passenger Ry......RUAT.| 100 2,000,000| 2,000,000/5 & 8. e| 85 IT wenty-third St. R. R. Co..guar. 600,000] — 600,000 434 & Q. Feb., 98. 310 | .. 

Cincinnati, Ohio.—Sept 26: Second Avenue RRR... 2,500,000] 1,862,000 2% Q., Jan.,'98. 178 | 180 

Cincinnati Inc. Plane Ry.......00m. 1,000,000| 575,000 m Third Avenue RR........... Pee 100 Ebro. 189905 2% Q., Feb., 98. 170 | 175 

Olncinnati Inc. Plane a MEN Ee 150.000 150,000 2X, K., Feb., '98. 85 75 e „ 2.000.000 4089000 5 178 ee 

Cincinnati, Newport & Dov. 8t. Ry. 100 4. 000, 8, 500, 000 4 28 | 25 usklabérry) Ry. ........ iis. ves Ronee 

Wincinnati Street Ry. Co.. . f. - 50 18,000,000 14. 000,000 134 5$ Q., Jan., 98. 118 | 1182; Newark N. J.—Sept 2: 

Mt. Adams & Eden Park Inc. Ry.| 50 2,500, 000 2. 200, 000 1% % C., Jan., 98. oe Consolidated Traction Co. ot N. J. . 100 889885 18899000 — 5C 61x 
Cleveland, Ohio.—Sept 26: ewar F ane r y. **927009990999 , * * , 696% . . d «s 
Agro Bed. & Olev. Elec. Ry. ee 100 1,000,000 1,000,000 34 * Jan : 98 88 40 nRapid Transit t Ry ecce 2 2 e tee 504,000 504,000 1% x 4 . | 195 205 
Oleveland City . sweese erences 100} 8,000,000 7, 600, 000 % : ., 97. 70 94 Pittsburg, Pa.—Sept 26: 

Cleveland Electric BRy...........--..| 100 12,000,000, 12.000,00074 % Q., a 797. | 74 80 prone deis gracion Uo e 85 E 500, 000 5000, 000 Yes 50 

tPO —Sept 26: nso raction Co....com. ,000,000, 15,000,000'2 , Jan., '96. 200 aK 

Dowel 3 . . . . 100| 2,000,000] 1,250,000 10056 1 Traction Oe. ... p.. 60 l. 500 000 700.00 5 toa bee 

F. Wa ne & Belle Isle Ry. . . . .. . 100 400.000 400.000 5 X July, '96. 175 i qOitizens’ Traction 88 j 8,000,000 {8.000000 6* AA. Sin) 64 

bad F , esecsceeoecetseoo e Tracti 69562 „ 66 „„ „6 „ 0 , , E e» 

Rapid El c Railwa *«e-"0902200 ie 1,000,000 1,000,000 6 6 %% % % „% „% „%% E 6 „„ 0„ ce. - sPiftsburg Traction Co 2 6 6 „ „ „ 660 209 000 19080 f An „96. Bh 7 

Wyandotte & Detroit ver By. esoo 100 250,000 200,000 6996 6ꝶ)22„ „6666 „66 100 110 Fed aral St. & Pleasant Valley Ry. ò 1,400,000 1,400,000 254 x, an., '98. s 20 

0 Sept 26: Pgh., Allegheny & Man. Trac. Co... 8.000, 00 12,994,889 2 A Aug., 98. 5 

Dayton O. : tteourg & Birmingham Trac. Ry.. 8,000,000| 8,000,000! , Jan., '96. 2834| 998^ 

Oity Railway Oo.......-..... . 0m. 100| 1,500,000| 1,470,600 154 % Q., Jan. 1.98. 104 | 106 Pittsburg & West End Ry........... 1,500,000| 1,500,000/5 & A., June B0,97.| .. : 

City Railway Oo......... ... pfd. 100 600,000 800,000 1 „ Q.,Jan.1,'98 188 | 156 Second Avenue Traction Co...com.... 4,000,000] 14, 000. 000 . .. eee 

People's Street RallwW ay. 41. 100.0000 —— 102 | 108 Suburban Rapid Transit Co......... 800,000] 200,000] ............ Er B 
$Unlisted. | t Ex div. $ Unlisted. 1 Full paid. 

a Consolidation of Baltimore Traction Company and City & Suburban, Rail wav Company.] a Leased to 4n Pi drei T Ex aly M " 

Company controls Oitizens’ Railway, North Baltimore Passenger Railway, Baltimore b Leased to New Orleans Traction Company at8 & on stock 

& Ourtis Bay Street Railway, Baltimore & Powhatan Railway,Pimlico & Pikesville Railway] c Leased to Central Orosstown Rail at 8 & on stock and interest on bonds. 

and Wallbrook, Gwynn Oak & Powhatan Railway and Park. d Operating the former Met. Trac. h 5 
d Leased to Boston Elevated Railroad Company Leased to 28d Street Ry. fo: system, that corporation having become extinct, 

e Owned by Brooklyn Rapid Transit Company. f Leased to Houston, West Steel & Pavonia Ferg now Metropolitan ‘Street Railway 

i re a do ET Lookin Rapid V 1 soak asd Leased to Metropolitan Street Railway at8 * on stock until Oct. 1, 1897; thereafter 9 


road opera Leaseo to Metropolitan Street Ry. 
Stock owned by Kings County Traction Company; road leased to Nassau Electric RR ¢ Leased to Metropolitan Street Hali way for 18 % 95 sock: DN MM POT ATTUR 


Owned by Atlantic Ave. RR. and leased to Nassau system. Leased in Met. St. Ry. for 99 years from Apri! 20 : ears eren 
18 per share on e paid as rental by lessee West Chicago 8t. RR. Oo.; Leased to Metropolitan Street Railway fer sii Goo ec eade 4 e "et 
$350,100 of stock owned by Nort Chicago Street Railroad Oompeny. l Leased t» Mopon tas Street Railway for 18 per ceut. on capital stock. 
i Gontrols by lease Ohicago West Division Railway, Ohicago Passenger Railway, and m Controlled by Third Avenue Railroad by purchase. 
West Ohicago Street Railroad Tunnel Oompany. n Dividends of 154 & yearly guaranteed by Consolidated Traction Oom 


j 38 X annum paid on outstanding capital as rental by lessee—North Ohicago Street o Controls by lease the All Cent., n Trac 
Ratiroad Compan : 88285, 100 of stock owned by West Oh cage Street Oom : p to Donzolidated Traction See 16-03 8 i stosk d 
aul Malority o stock owned by O West Divo way Company; 6 & on g Laanen (o Kort FIn Tramos 3 6X on 000,000 capital stock. 

stock guaranteed cago Railroad Oom CRISS. ¢ Leased to Consolidated Traction capital stock after Ostober 
(Otneinnati 8t. Ry. Co. has purehased the M1. A. & Bden Park road, assuming its bonds, © . Leased to Consolidated TraefiengOospamay foc f % on amini cheek afier October, 
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Capital Stock. 


Capital Stock. wee an 
Par 5 issued. ean te 


Lan — P — d 
Bid. | Asked. NAME. Par pore Issued. Last Div. 


Bate and Date of 


NAME. Last Div. din 


New Bedford Mass- Sept 
Union Street Railway Oo . ........ 


NoPthampton.Mass- Sept 26 
Northampton Street rͥ ........ 


Boston, Mass.— Sept 26 

American Bell Telephone Co.......| 100| 50,000,000} 28,650,000) 4 Q., July, 98. 252 |285 
Erie Telegraph & Telephone Co. 100| ...... 8 | | „Jan. . 74% 
New England Telephone Oo........| 0, 594, 600 10, 504, 600 81.50 „, Feb. 58. 139 


New YoprkK.—Sept 26: 


100 $850,000) 2850, 000 2 X, Feb. 98. eee 


ae 
oR 


Omaha. Neb.- Sept 26: American Telegraph & Gable Oo... 
Omaha Street Ryu 00 5,000,000) 5,000,000)  .................. 25 80 s enira! & Bouth Am, Teleg. Oo..... 100 8 18 500 000 18 * a 5 110 
a : mmercia e Oo..........- . 100| 10,000,000, 10,000,000) 154 % 150 | ... 
Paterson. N. J.—Sept 26: 100| 1.280.000! 1.260.000 54 Franklin Teleg. Co..... 2 % guar.) 100| 1,000,000; ...... 195 % R 40 44 
Paterson Ry. Coo. 3250, 250, —— oo Erie Telegraph & Telephone Oo. . . . 100} 8, OW, 000 4,800,000] | * Q., Jan..,'98. | 74*| .. 
I.— Sept 26 Gold & Stock Telg. Co..guar. 6 . 100| 5,000,000| ...... |15 % Q. 110118 
Providence, R. I. P International Ocean Tel Co.guar6*| 100| 8,000,000 1% «€ Q. 109 112 
United Traction & Electric Oo . . . . 100 8,000.000! 8,000,000 54 &. Jan. '98. 70 | 72 ||Mexican Telephone Pore Hei- G., 100] 2,000,000] 7.2.71 .. | 68 
S T 1 . 
Philadelphia. Sept 2: Nem e hd New gere? Pel Oo. 100| $000,000) 8728600144 f Q., Jann, "ao ff 
Fairmount Park Trans. Co...$20 pd. 50: 2,000,000. 1,770,0002 &, Dec. N, 14| Postal Telegraph Cable Co.......--| 100| 15.000.000 15,000,000 1 X Q. 
Hestonville, Man. & Fairmount....| 50 1,966,100) |1,966,100 2% 5, July 15, '98. | 40 | .. |/*Sout’'n & Atlantic Telg. Oo.guar.5 6 25| 350,000 559,525 2% & 8. 83 | 90 
Hest'nvl'e, Man. & Fairm't..6 % pfd.| 50 „900 {583,9008 € S—July, 98. 67% T tOommerciíal Union Telegraph Oo..| 25 500.000 500,000 8 & 8. Jan. 1°98. 110 118 
aFairmount Pk. & Had. Pass. Ry. 50 800,000) 300, 0003 % Feb. 1, 98. 6016 66 „Western Union Telegraph Oo.......| ..| ...... | 97,870,000 114 X, Jan., 98. 9177 92 
ere Dn dod Os e 812% pd = 80,000,000 22250420 e 13 no tDiv. guar. by Postal Teleg. Oo. 
ec c réaction Goo. 2 2 2 „„ 9 „%% nese 1 „„ serene 4 
40 lilzens Passenger Ry. ... 50| 5000, 000 192,500 88 share Q. 315 | .. |Miscellaneous. - Sept 26 : 
eFraukford & Southwark Pas. R 50 ........ 11,875,000:$14sha'e A- Apr. 980% | . [American Dist. Teleg. (Phila.).....| 25| 400,000] ...... I % Q., Feb. '98. 14 |.. 
fLehigh Avenue Hy. Co......... 50 1,000,000] ........ — stes 47 [Z., Bell Teleph. Co. (of Ganada.).......| 100! 8,168,000| 8,168,000/2 % G. 17175 
Lombard & South Street Ry. ee 25 Sep erster e 1 000,000 A. & O. 89 9%, Chesapea e & Potomac Telep. Co. 100 ; 7 i , 47 7 55 
dsecond & Third Streets Ry. . 50! 1,060,000 £771,076 $9 share A, Mar. 98/268 Chicago Telephone Co.............. 100| .....- IS e 212. s 

People's Traction Oo.......... ...| 50 10,000,000 ,000|8 %, A., April, '93.| ... „„ [Central Dist Prtg & Telg.Co.(Pgh.).| 100 750. 000 750, 00 O0 .... 18275134 

8 5 „ 35 pres 129595 „„ e 186 Empire & Bay States Telegraph Oo.| ..| ...... ee Saas 72 78 
& Ooates Fassenger Ry. , , . . ss H Ri Telephone Co....... 

orones Passenger Ry. . com. 25 1,500, 740,000 „„ 5 eee. s.. "T . Telegraph co .guar E 39997950 repe 2 8. AE ie 

hPeovle's Passenger Ry. . . pid. . | 750,000] 1277,402| .. . . . . wes Providence (R. I.) Teleph. Co.......| 50 e 1 86 | 90 

(Phil elphia fraction Qo» Gl 25 20.000,00 120000900 ee Ore 1,97. |99 | 91. [Southern New Eng. Teleph. C0. . 100| 8,000,000| . m 121 |122 
jUatherine n ge Gt. 99 — . i e À— . . ase ee TT . ———ß—5ðv—i.ißv R Üʃià ͤ ——— a ͤ äᷣ—4F 
r re 

ul re (V Nerf ee| * 8 „44446 i . I rc LA n i aI ae ANS ERENT ß 
niladelphia City Pass. Ry... . 50 1,000,000) 475,000 §7.50 share July "98 175 180 = 
P bile delphi & Gray's Fy. RR.“ 50| 1,000,000 ,65 | 38.50 share July '98 88 55 Boston, Mass.— Sept 26: 
jRidg Avenue Passenger Ry... 50 760,000) 1420.000312 share) July 98.2 8 Fort Wayne Electric Oo............. 888 8 aid TE p" 
ik uiusdelphia & Darby Ry.guar.| 90| ........ 200, O00 2 share July, '98. | ... os Ft. Wayne Elec Co. T. Sec. Series A. 25 Vic es quud n ex 
jh & 191b Sts. Pass. Ky. guar..| 50| ........ 250,000 1 % S., July, 98. 157 .. TGeneral Electric Co. 95 .. com. 40,000,000} 80. 460.000 2 % Q., Aug., 1898. | 4834! 4°14 
‘Thirteenth & 15th Sts. Pass. Ry. 50 1.000.000 (835,00€ 511 ah. A., July 98 2/5 . General Electric Co. [new]. . t 18,276,000! 12, 276.000 . . 8. 8124 
nn Pasrenger Ry. Co........| 50 1.500, 000 900, 000 39.50 shre, July 98 220 T.-H. Elec. Co.. T. Secur., Series D. 1 8 Peer base 2 8 
` Wost Philadelphia Pasa. Ro.... 50 750,000 1750, 000610 share, July 98 225 | 28C Westinghouse Elec. & Mig. Co. com. 50) ...... 146,700  .... 85% | 86 
j Westinghouse El. & Mfg. Co. pfd. 4,000,000| 3,996,053 134 & Q., July, 98. 57 
Y -—Sept 26 
Rochester, N. ¥-—Sept 26: Westinghouse El. & Mfg. Go. assent. 11,000,000| 8, 195,126 . i a 
Rochester Railway Coo. 100 5,000,000 5,000,000 ec *999999999 12 15 ew.York.—8ept 26: 
Reading, Pa.—Sept 26. Edison Elec. M'g Oo., New York.. 9. 188.000 7,988,000)  .... 180 |184 
jReading Traction Co TT TTIIIY "| .. 1,000,000 1 000,000 Semi-an. Jan. & Jy 15 90 *Kdison Elec. III g Co., Brooklyn.. 4,000,000 4,000,000 14 x Oct., 197. 121 128 
xCity Passenger Ry. . . . . . . A 850,000 798 , 114 Edison Ore Milling Oo.............. See: aan Mn TI 14 
(Hass Reading Electric Ry 68 85 50 1 000.000 8 Jan., 198. 65 3 Edison Electric Storare Co... soosoo N eta re l 23 
000, 000 11, 000, 000 Jan., 98. General Electric Co. e ...Com. 40,000,000, 80. 480.000 2 % Q., Aug, 1898. | 4824| 49 
St. Louis MO.- Sept 26: General Electric Oo. [new]... “" 18,274,000] 18 276, 000 ...... 159 8.34 
Fourth Street & Arsenal RJ. 50 800,000} 150, CS ds - Interior Conduit & Insulation Co... 1,000,000| 1, 000. 0000 41 i: 
Jefferson Avenue Ry. Co.. 6 6 „„ „„ 50 400,000 400, 2 * Dec., 1888. vo RS PittsbuPg Pa.—Sept 26 : 
Li ndell Ry) h tmmnggt 9 93—*V :. 100 2,500,000 2,400, 1 * July. 98. 180 182% 9 
National Railway Oo. .f. . . | 2,500,000| 2'479,000|1%q &, July, s. — || Allegheny Oounty Tight C 200 onl: ‘penal 38 ees 180 | 140 

Cass Avenue & Fair Grounds.... eo 2,500,000 2,500, 66 6 %% „% 6% „6 „„ „„ „6% ee eec n ec ric K dees 800,000 800,000 Q ee 10 

Citizens’ RR... 44 one 100 2,000,000 1,500, 4 * 110 — Sept 26 : 

St. Louis RR N NR.. —*w̃ 100 2, 000, 000 2,000, 2 de. July; 98. 105 philacelphid: Pe. P 3 000 000 

Missouri RR mE e€502s002990009c090900959 50 2,400,000 2,800, l % July, 98. 170 175 eK trie Sto i Batter On. ponds E 903 n ‘ee M" 14475 
People's RR. OCOo tmn 50 1,000,000 800, 50c., „ 89. RS su eElect i BIGHRES Batters (o. td 8,500, eooree m"— 8:76 B8 
Southern Electric Ry. eso te. COM. 50 500,000 500, t re rr te e 5754 59% * ectr ue TE & P Go ee P 5,000,000 oo ooa IM. ; 4. 34 46 
Southern Electric Ry. 6 & pref.| 100| 1.000.000 1,000,000 3 &, July, 98 114 | 116 | Penna. Ht., Lt. & Pow. Co....com. 5,000,000] ,..... |50c. p. sh., Oct. '97.| .. 
Bt. Louis & Suburban Hy... . . . . . 100 2,8001000| 2,500,000. . n. 5: | Northern Elec. Light & Power Go..| 10) 6.500.000 50,000 5 800 Sts. Jan. 1. vr is) ii 
bbb es os ds UN *, * 9 VVW] cc 0c0* %% %%% Be o : k. : : ; : an. / 
Union Depot KR. 1 100 4,000, 000 4.000.000 & A., July, 0. 176 Southern Elec. Light & Power Oo.. 187,500 187,500 8 10 
San Francisco, Cal. — Sept. Sept 28: 
California St. Cable RK.......... . . 100 1,000,000] — 600,000/50c. monthly. 106 10784 ee eee ep 
Geary Street Park & Ocean RHR......| 100} 1,000,000] — 875,000 $2.50 share, '96. 40 | 50 pr e ( 8 99 5 ice IX od 88888 " 500000 PERRE dese i m 
Market street Ry. . f. . . . e 18,750,000) 18,750,000/Q., 600. per share. | 587a) 504 | Nr S TT Edison (St. Louls)....com. „%% E Meet: 10 12 
Presidio & Ferries RR. . 10% 1,000,000) 550,000) ...... bee 8% Eddy Electric Mig. 99 Ter a aa AN a —| 15 
Sepanton, Pa —Sept 26: Hartford (Conn.) Elec. Light Co. d 850,000| ...... pias 120 shi 
Scranton Railway Co... ecce cocos ovt? 50 6,000,000 2,500,000 %%% %ꝗꝙh¶ %% 12 15 Hartford (Conn.) Lt. & Power Co. s 175,000 9 0 (KEKI " 4% 1C 
m Scranton & Carbondale Trac. Oo..| 100 500, 000 — 500,000 14 | 18 NEM udis i nnd RY) a 89 0 0 i 100.000 weise E Bs ES uo 
U %% %%% %%% ar n " I. ` : . 2 a » 
m Scranton & Pittston Traction Co..] 100 1,050,000) 1, 050, 0000 . . i E Rhode island lec Brotes. On on p 2. Oct., 17 s 
SppPingfield Ill.—Sept 26: Royal Elec. Co. (Montreal) [ex-div.] 1,000. 0000 2% Q 159 |19 
Springtield Consolidated By ..... . | 100| 80,000 780, 000 . . . e at 11 Toronte E james Welding Oo Co...{ 1 1,085,000] 1, 085, 00 b. Ze Q — 136 i 86% 
Springfield O.—Sept 26: Woonsocket (R. I.) Electric Co..... 3 a aan : 100 110 
Springtleld Street Ry. .. . ... . 100 1,000,000) 1, 000, Oo «ee ee 3 tOn Aug. 17 last by a majority vote of the stockholders the capital stock was reduced 
Springfield. Mass.—Sept 23: to $20,827,000. of which $18,.76,00) is common and 82,551,200 preferred. 
Springfield Street Ry... .. . 100 1,200,000| 1,166,700/8 % A. 194 | 200 ALLIED INDUSTRIES. 
Toronto Canada.—Sept 26: to 
» n Mass.—Sept 26: 
Toronto Ry. Oo. . . . 100| 6,000,000! 6,000,000 124 % 8. 10134! 1045, BOS 
: poor American Electric Heating Co.........| 50) 10,000,000, ......... ii: a ae 
Montres! DICK UN UNRI EO te teen te 4,000,000, 4,000,000 4 X S. 270 219 Street Ry. & IIlu'g Properties. pid 100| 4,500,000| 1,248,700|83 per sh. Feb. 1, a8 85 | 87 
Washington, D. C.— Sept 26: United Electric Securities Co...pfd.| 10000. . .., 184% & Feb.,'96. we vs 
Belt R e Co "90229906 2 62 26 6 %%% %%% „ c.oo 60 500,000 500,000 % ee [III oe ee — 8 
Capital Traction Go. . ... 100 fl 2.000. O00 12,000,000 leso. per zh. Oot. 97. 74) 95 NOW om R pm " 
Columbia Ry. Co 262925 6 „4 „4Cͤc%fC 0 50 400,000 400,000 6 K. 75 ee M E e e rage oe eee [ZI 9000 eee 0.90 18 20 
Eckington & Soldiers’ Home Ry... 50 707,000 652,000) ꝶmmmn 8 w son Heating & 2 ½˙᷑·˖”᷑ „ 2 selho wriet "s iud 1 
etown & Tenallytown Ry.....| 50| 200,000 200,000] ...... . o] .. [Safety Oar Heating & Lighting Oo.. 10000 ie be 102341105 
Georg yto y. ^ i Worthi P Co XX 
Metropolitan KR. Co................| 50| 1,000,000| 4388, 900 2% 94 1243| 12554 OE BIBEQOR Pump 60. — p 4099 000 3093850 PE 2) es 
Worcester. Mass.—Sept 26: 2 000, , 
„Worcester Traction Col . Com.] 100| 8,000,000| 8,000,000] . ee 16 | 18 enlace rar ie 
Worcester Traction Co......6 & pfd. 100| 2, 000, 000 2,000,000|8 % 8., Feb., '98. 98 96 itla Pn -matie Trans. Oa Pd.| 50| 1,000,000 ....-. — M INC 
Worcester & Suburban Street Ry...| 100| 580, 000 — 542,500 4, &. 1897. 86 | ... ro Ene 0 10| 1. 500, 000000 NN 14 1% 
United Gas Improvement Co..scrip.| 50) 10,000,000] ...... — 74% 
Wilkesbarpre, Pa.—Sept 26: Welsbach Commercial Co.....com.| 100| 8, 500, 000 ee 18 | 90 
Wilkesbarre & Wyoming Val. Trac. 100) 5,000,000] 5,000,000. 1%, Jan., 97. 24 | 29 sb ren LR CS Oo......pfd 100} 50000 ... [2X 70 71 
„„ // /// /// e Die IO erc aces’ ——L—y— 525,100 bon 51 | 52 

2 Unlisted. | Paid in t EH paid. l Outstanding. 7 Ex div. Welsbach Light Oo., Oanada. ......| 5| 500,000] ...... oe e | 23 

a Lease estonville, n. alrmount Passe r Ry. for 6 % on stock per annum. = ; 

b Oonsolidativ. — fElectric, People's and Philadelphia Traction Salta fadt. Fixed charves Pittsburg, PA. Sept 26 : 

and all indebte ness of constituent and leased companies assumed by Union Traction Com- 5 Po Gable Oo. ee 180 i 200 0 i 200,000] .... se. | s 
pany. n es ’ ,000 ,000,000 Q 115 120 
Practically all shares owned by Union Traction Co ; d è 

d Lease to Frankford & Southwark Passenger By. nasumed by Electric Traction Oo. Miscellaneous. Sept 26 : 

e Leaned to Electric Traction Company. Barney & Smith Oar Oo.......com.| 100| ...... | 1,000,000} .... e | 1236 
Controlled by Frankford & Southwark Passenger Railway. Barney & Smith Oar Oo........pfd.| 100) ...... 2,500,000; 2 vis 
Leased to l'eople’s Passenger Railway at $5 per share. Billings & Spencer Co............... 25| ...... . oe 80 | 87 

4 Majority of etock owned by People's Traction Company. Consol. Oar Heating Oo. 100| 1.250, 000 1, 250, 000156 % Feb. 98. 8259 875€ 

4 Leased to Union Traction Company. Jobns- Pratt Co. 100 E ecce 98 100 

j Lease transferred to Union Traction Company. *Pratt & Whitney Oo........... oom. 100| ...... eese o ecce 1 8 

jj Leased to United Traction Oo. ata rental of $10,000 per an. in 1866-7-8, $20,000 p. a., in Pratt & Whitney Oo............pfd| 1000 .. | senso sssi 45 | 50 

1334-1900 and 830,000 per annum thereafte:, payable semi-annually, rental declared as a dlvi-(Atillwell-Bleroe Oo..... .. s COM] jo 4 . Sees 70 | $0 
dend semi-annually, Stillwell-Bierco Oo..............pfd.| ..| !! eee. |2 % Sept. 1, '97. SENE xr 

k Dividend of 10 Tr by Reading Traction Company. hults Belting Oo...................| 100| 200. 0000 ccoo 80 | ea 

| Dividend of 64 % guaranteed by Reading Traction Compan . Oharles Oar oo sew] ool csse 3 wana! as | 90 


w Leased and overated by the Seranton Railway Company. 8 Seranton Trae. Oo.] Unlisted, 
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191 


BONDS. 


PASSENGER RAILWAY. 


Amount. 
Authorized.| Issued. |Due 


NAME. 


Albany, N. Y. 

Date o! Quotation—Sept 26, 1898 
The Albany R 1 
The Albany Ry. Co Cons. mtg. 5s. 

he Albany Ry. Co...... Gen. mtg. 5s. 

Watervielt Turnpike & RR. Ist mtg. 6s 
Watervieit Turnpike & RR..2d mtg. 68. 
y Oity Railway CO... .. . 1st 56 


Interest uar. by Albany Ry. Co, 
[Princ and interest guar. by 
y. Co. 
Baltimore Md. 
Date of Quotation— Sept 26, 1898 


Baltimore City Pass. Ry. . . Ist mtg. g.5s. 
Baltimore Traction Oo....... lst mtg. 5s. 
Baltimore Trac. Oo.. Exten. & Imp. g. 6a, 
Bal. Trac. Co.. No. Balto div. Ist mtg. g. 5s 
Bal. Trac. Co. Coll. Trust. Ist mir g. 5s. 
Baltimore Traction Uo. Convertible 5s 
ntral Pass. Ry. CO. . . . Ist mtg. 6s 
82 Pass. Ry. CO. . Cons. mtg. g. 5s. 
ty & Suburban R.. lst mtg. g 5- 
Lake Roland Eley., ............191 mtg. 58. 
Metropolitan Ry. (Wash. Ist mig. g. 58. 


+The bonds of the Baltimore Traction 
Oo., the City & Suburban Ry. and the 
Lake Roland Elev. were all assumed by 
the Baltimore Oonsolidated Ry. Co. 

18151,0001n escrow to retire let. mig. bds. 


Boston, Mass. 

Date of Quotation —Sept 2', 1898. 
Lynn & Boston RR.......1st mtg. g. 5s. 
West End Street R.. Deben. g. 5s. 
West End Street Ry....... Deben. g. 4348. 

11,074,000 in escrow to retire outstand- 
ing bonds of absorbed companies. 


Charleston S. C. 
Date o Quotation—Sept 26. 1898 


Enterprise Street RR. . . Ist mtg. 58. 
harleston City Ry.......... lst mtg. 6a. 
¢+Controlled by Charleston St. Ry. Co. 


Chicago III. 


Date of Quotation—Sept 26, 1898, 
Ohicago Olty Ry .......... 


Chicago Passenger Ry...... lst mtg. 6a. 
Er Passenger Ry...Cons. mtg. 6s. 


Lodi 8 
~ - - 
- LJ - 


- 


888888283888 


— 


88888888 


— 
E 


— M CO 
- 
- 


EE 


- 


— 


FE 
858 


2 


88 
88 


- 
t 


h 

icago & So. Side R T.. . Ist mtg. g. 58. 
hicago & So. Side R. T........... -4 os. 
Paed lst mtg 4s, 
R. . Ist mtg. g. 58. 


FHH: 


— 


88888 


- 9 — 


Obicago West Div. R 
e Street Elevated 


a 
J 
= 


— 
DATA Ie 2 


Sua € 
38 
ms 


to & bo 


West Chicago St. 
West Chicago St. RR........ Deben. 6s... 
West Chicago St. RR....Con. mtg. g. 5a. 
QW. Ohicago St. RR. Tunnel. . lst mtg. 5s. 
Redeemable at option on 60 da. notice. 
Funded debt assumed by Ohicago W. 

. Ry. Co., controlli Interest of 
which is owned by W. Chicago St. RR. 


Oo., lessee. 
[Subject to call after Oct. 1, 1899, at 

$110 and Interest. 
 JAssumed by W. Chi. RR. Oo., lessee 
$. guar. by W. Ohicago St. RR. Co. 


Cincinnati, O. 


Date oj Quotation—Sept 26, 1898 . 


Oin. New. & Cov.St. Ry. let Con. mtg. g.5s 
"Mt. Adams & Eden P'k In..1st mtg. 6s. 
Mt. Adams & Eden P'k In. . let mtg. 6s. 
Mt. Adams & Eden P'k Inc. Oons. mtg.5s 
. Cov. & Oin. St. R 


38888 


88888888888 


E 


Cleveland, O. 


Date of Quotation—Sept 26 1898. 
aBrooklyn Street RR. Oo......181 mtg. 6a. 
Oin. men T Har Ep oux. mtg. 5a. 
Olevelan ty e Ry. . . Ist. mtg. 5s. 

eveland Electric R ‘Oo. lst mtg. g. 5a. 
lumbus (O.) Cent. Ry...1st mtg. g. 5s. 
a Kast Cleveland RR... Ist mtg. 58. 
Ft. Wayne (Ind.) Elec. Ry. Ist mtg. g. 6s. 
Lorain (O.) Street Ry........lst mtg. 68. 
Ry. Oo., Grand Rapids. .. let mig. 5s. 
781. 900, 000 in escrow to retire bouds of 
absorbed companies, marked a. 
Unterest guar. by Cons. St. Ky. Co. 


Detroit, Mich. 
Date of Quotation—Sept 25. 1898, 
Detroit Citizens’ St. Ry.....1st mtg. 5s. 
Wayne & Belle Isle Ry... let mtg. 6s. 
The Detroit Ry 1 
781,150,000 1n escrow to retire bonds of 
Det. Oity Ry. and Grand River 81. Ry, 
New Haven Conn. 
Date of Quotation—Sept 26. 1898, 


mig. g 
Div.)1st 
Winchesier Avetus Ki pi mig. ge 
Avenue RR Deben. g, . 


a d 


- 


B 


888833888 
8882 


88888 


B 


E 


8888 


— = 09 
- 


- 
a 
— 

© 


- 
* 


-EEEEEEEEEHECIHS- 
CEEEEEEFEEFEEEEEI- 


m aPN” AS a ~y 


- 
— 


2 


888332 
888888 


85 
88 


Interest 
periods. | Bid. | Asked. 
1905 ne TTE ds 
1980| J. & J. |*112 T 
1947 M. & N. |*111 i433 
1919| M. & N. |#118% | .... 
1919| M. & N. |*115 TRS 
„ *105 10514 
19110 M. & N. U5 | ...... 
1929| M. & N. 118 ...... 
1901] M. & S, | 10514 | 10574 
1942| J. & D. | 115% | 116 
1%x0| J. & J. | 102% | 104 
1906| N. & M. | 108% | ...... 
IO T E baec possis 
1932 M. & N. | 117 118 
1922) J. & D. 115 11E% 
1942) M. & S. | 114% | 121 
1925| F. & A | 1:9% | 119% 
1924| J. & D. | 16434 | 105 
1902| M.& N. | 105 106 
1914| M. & S. 109 Tos! 
1906 J. & J. 922 @eee 
Pa ih a A Seat 
1901| J. & J. | 10234 | 102% 
1903 F. & A. .. | 102 
1929| J. & DPD. 
m tts Spss 
1982| J. & J. | 10434 | ...... 
3 2 5i esse 
e . 4 
1906| J. & J. | 104 10134 
1911| J. & J. — 108 
1900| J. & J. eve 
1927| M. & N. 105 | ...... 
1928| M. & N. | 106% | 107 
1911| J. & D. | 100% | 10024 
19881 ..... | e 955 
1909| F. & A, | «+= eve 
J. & J. | 108% | 104 
A. & O. | 108 109 
A. & O. III VT 
M. & S. 1074 | 108 
M. & 8. | !!9 | .... 
J. & J. | 180 182 
M. &8. | 106 107 
J. & J. 10 4 104 
J. & J. | 108 104% 
Ni. & 8. | 104 106 
M. & N. | assis 
M. & S. | 103 10434 
M. & N. * 
dis & J. vec "^ n 
J. & D. 
A.&O. | 97 99 
AT MEO. [ia Wok 
J.&D. L[ILIIII 105 
918| M. & B, | 106 ECTS 
J. & D. | 104 uid 
M. & N. 106 "ev 
M. & . ' 103 ca 
With interest. 


PASSENGER RAILWAY. 


New Orleans La. 
Date of Quotation—Sept 26, 1898. 


Canal & Claiborne RR... . Ist mtg. 6s. 
Crescent City RR...... TTE 
Orescent City RR.......Cons. mtg. g. 5s. 
New Orleans Cit 


leans Oity RR. Co.'s lst mtg. bonds. 
1890,000 outstanding. 
New York. 
Date of Quotation—Sept 26, 1898. 


Atlantic Ave. (Brooklyn) . . Imp. g. 5s. 
Atlantic Av. (Brook! ya 2 


eee Av. (Brooklyn). Cons. mtg. 5s. 


Brodway & 7th Ave. lstcons. mtg. E. 58. 
roadway & 7th Ave......... lst — — 58. 
Broadway & 7th Ave.......... 2d mtg. 5s. 
Broadway Surface lst mtg. 5s. 
. 5s. 


oe City & Newtown..1st mtg. 5s. 
yn,Bath & W.E. RR. Gen. mtg. 58. 


Cent Pk, N. & E. R. R 
Central Crosstown RR... . Ist mtg. 68. 
Coney Island & Brooklyn RR. Ist — 
D Dock, E. Bd'y & Baty R. n.mtg.g.5e 
ry Dock, E. Bd'y & Bat'y uh. .Berip5 94. 
Ei Av. RR. Co..... Cert. indebt. 6 %. 
42d St., Man. & St. Nich. Av., Ist mtg. 6s. 
42d St., Man. & St. N. Av..2d mtg. inc. 6s. 
Lex. Ave. & Pav. Ferry RR. ist mtg. g.5a. 
Metro * St E UO. m. cl. tr. g. 5s 
Secon venue Ry. . Gen. cons. 1 
Second Avenue Ry ne Deb. 82 


Twenty-third Street Y Santegan ee De 


Union (Huckleberr sc 
ir Westohesie Ei le RR’ nds oe 


181,085,000 1 
1 n escrow to retire gen. mig. 


ae 000 1n escrow to retire maturing 
o 


tions. 
mig. bonds. $0 
n treasury ,000. 
it Guar. by Union Ry. Oo. 
Toronto Canada. 
* Date oj Quotation — Sept 26, 1898, 
ontreal St. Ry.....................18$ mtg. 
Toronto Bt. Ry............. 1st mig. g. i». 


1$885,000 per m. single track authorized. 
$600,000 in escrow to retire 6s due in 1901. 


Philadelphia. 


Date of Quotation Sept 26, 1898 
Continental Pass. 2 181. m . 68 
Empire Pass. Ry...................1ef - 78 
Greene & Ooates St. Ry...... Ist mtg. 6s 
ime deg in Pass. Ry. 

eople's Pass. Ry...................]nt s 
People's Pass. Ry....................2d m UJ 


People's Pass. Ry. Oons. mtg. 5a 
Poo rm Ry....... Mik, tra. cert. E 4s 
a. Passenger Ry...... 1 T 

Philadelphia Trac. ^ x ES 5 
Thirteenth & 15th St. Ry....... Ast mtg. 7s 
Union Passenger Ry...............lat mtg, 5a. 
Union Traction TENSES Ool tr. 4s. 
est End Passe 2 \ eee lst mtg. 7s. 
West Phila. Pass. Ry..... ^. lest mtg. g. 6a. 


West. Phila. Pass. Ry...........2d mig. 58 
The trust certificates were issued to 
y for the shares of the Electric and 

eople’s Traction lines purchased. 

] Pittsburg, Pa. 


Date of Quotation—Sept 26 1898, 


Birmingham, Knox & Allentown.. 
Central Traction Oo 


*Duquesne Traction Co 
*Fed'] St. & Pleas. Val. Jack's Run.....5s. 


68. 


Millvale, Etna & Sharpeburg. 5a. 
Pittsburg, Crafton & nafield.......... 5a. 
Pittsburg Traction CO. Ist mtg. 56 


Pittsburg & Birmingham.. .. Ist mtg. 5s 
Pittsburg & West End.. .. . Ist mtg. 5a 
*Pg'h., Allegh. & Manch. - Gen. mig. 5a 
Second Ave. Traction Oo... 


Providence R. I. 
Date of Quotation— Sept 26, 1898, 


St. Louis. 


Date of Quotation—Sept 26, 1898, 
Baden & St. Louis RR. .........18$ mtg. 5s. 
Ave. & Fair Gds. Ry. . Ist mtg. 5e. 
Oitizens’ Railway Oo........... mig. 6a, 
Jomp. Hts., Un. De. & Mer, Ter- lst és 


— 
FE 


— 
— Sgr. 


- 


8888 


8 
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338 
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- 
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e —— 
LJ - 


8 
8888888888888 
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8888888 


Seer 
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5388833 
238888833888 


- 


3388 


- 


E 
* 
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8888 


E 
8 


- 


985 
888 


E 
88 


— «+ 


8888888 
8888888 


to 
— 
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- 


7835 


E 
88888 
8 


- 


82888835 
8888888888 


88883 


8888 


88885 


Bs 
F 


2 
I 


28 


388885 
88888885 


— — 


Dmm — ME — 
T 
: 5 


888835 


LI 
— 
EF. 


— 
- 


3383388853 


2088 


88 
88888888 


- - 9 


- 
D 


2858888888888 


E 


HO Prep 
383835 


> 


"m 


t2 
- 
B 
* 


85 
EE 


FE 
88 


uw 
= 
2 


83 
888 


pe 


92223: S33 
8823: 823 


3 


s... 2 


35 
88 


335 
8888 


* 


8 


- 


8285 


888383282 
2222222332 


Interest 


periods, | Bid. | Asked, 


1912| M. & N. | 102 i$ e» 
189*| M. & N. | 101 eae 
194% J. & J. 76% 79 
1902| J. & D. 107 109 
194:| J. & J. | 108%) 104% 
1907 F. & A. owe 
1912) J. & J, 105 110 
190€ J. & D. "n ee. 
1934| J. & J. 95 
1909| M. & 8, | 107 — 
1981| A. & O. | 108 " 
1948| J. & D. 120 
1904| J. & D, | 104 107 
191% J. & J. | UD | 114 
192 J us Ts 
1905] ...... 104 10514 
1941| J. & J. 114 117 
1939 J. & J. „„ „„ 
1983) J. & J. yo vso 
1941| A. & O. | 104 108 
1941| J. & J. 108 110 
1941| M. & N. | ...... B0 
T iocaos 1056 ...... 
1900) ...... 102 15 
1902| J. & D, 112 — 
1922| M. & N, 118 — 
1908| J. & J. 108 105 
1982| J. & D. 115 117 
1914| F. & A. | WO | .... 
1914| F. & A. | 108 TT 
1910| M. & S, | 1534 | 11714 
1915| J. & J. 96 98 
1993| M. & S, | 120%] .... 
1997| F. & A. | 1334 | ,.., 
1900| M. & N. | 109 110 
1909| J. & J. 105 108 
1922 J. & J. 114 115% 
1919} ...... 110 114 
1987| J. & J. | 124 125 
1909| J. & J. M 
1906| J. & J. 108 106 
1942] F. & A | 118 116 
1948) J. & J. 11:3 | 112% 
1908| M. & 8, | .. - 
1921 M. & S. t... . 
1909 J. & J. cere s... 
190 J. & J. m Dba 
IROS J. & J. b... ð... 
1901 eesece t... t... 
1905 J.&J. 88 — . — 
1s oy. bee 
1912 M. 48. 
1948 ...... 102 108 
903-3. lass ] occa 
1917| F. & A | 104 
1908 A.&0 ee III 
1911 A. & O. oe "n 
1945 A. & 0. =... ©0006 
1905 ere ee 11514 eee 
1906| A. & O. ern 
1926| M. & N, | 116 116% 
I981)M, & 8S. | 92 95 
e r3. eere 48 
7 P O. 1 117 
180% J. K J. | ioa | 17% 
1918| J. & J.. ...... 
J. & J, 1. é 
M. & N. 106 | e 
J. & J. 46 
A. & O. — IIT 
M. & N. 1054 va 
J. & J. LE e 
A. 00. | .... 
J. & D. | 
M. & 8, — 
J. D, —— ^ 
M. &8, | 105 ur 
J. & J. 101 l'8 
J. & J, x2 104 
J. 4. | 107 "9 
J.J. 103 112% 
"With interest. 
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PASSENGER RAILWAY. 


— — Interest 
NAME. in| Isnued. periods. Bid. | Asked. 
St. Louis. 
Date 0; Quotation — Sept 26.1898 
Fourth St. & Arsenal St. Ry..1st$ mtg. 66. $50,000 $50,000 |1908 J. & J. we 
Jefferson Avenue Ry. . .. Ist mig. 5a. 400,000 400,000 1906 M. & N. | 100 102 
Lindell] Ry. Co............ e. 18$ mig. 5s| 1,500,000 1,500.000 |1911| F. & A. | 107 109 
Missouri RR. 255 „„ 6 6% „%%% „%% „%%% % % % „„ 1,000,000 700,000 1916 M. & 8. 107 108 
Mound City RR. Oo. . mtg. ĉe. 400, 000 800,000 19100 A. & O. | 101 108 
eople'e RR. Co. . 1st mtg. 68. 125,000 125,000 |1902| J. & D. 98 101 
People's RR. Oo................... . 2d mtg. 7s. 75,000 75,000 1902 M. & N. | 97'« 100 
e's RR. Co......... an Cons. mtg. 68. 1,000,000 800,000 1904 J. & J. ars m 
St. Louis & E. St. L. Rlectrio..1st mtg. 6e. 75,000 75,000 19060 J. & J. 100 101 
Bt. Louis RR. Co. eee eee 186 mig. 5a. 2,000,000 2,000,000 1900 M. & N. 10014 101 
St. Louis & Sub. Ry. lst mtg. g. 5e.| 2,000,000 1,400,000 |1921| F. & A. | 101 102 
LN t. Louis & Sub. R s.509909009009250250929 Income 5a. 800,000 800,000 eeecen .e990900909 60 65 
uthern Electric Ry. . Cons. mig. 6e. 500,000 500,000 1909 M. & N. | 118 115 
Taylor Avenue Bt. Ry...... lst mtg. g. 66. 500, 000 600,000 1918 J. & J. 111 112 
nion Depot RR. Co.. . Ist cons. mtg. 68. 1,091,000 1,091,000 1900] A. & O. | 102 108 
Union Depot RR. Oo.........Oons. mtg. 68. 8,500,000 1,787,000 1918 J. & J. 114% 116 
Oontrolled by St. Louis BB. Oo. 
Controlled by Union Depot BR. Oo. 
Controlled by Lindell B e 
14200:0090 in escrow to retire 1st & 2d 
mtg. 
$500,000 in escrow. 
200,000 in escrow to retire lst mig. 
ods. 
San Francisco Cal. 
Date of Quotation—Sept, 1898. 
California St. Cable RR. . Ist mtg. g. 88. 1,000,000 900,000 1915 J. & J. 113% 115 
1 Ferries & Cliff House Ry. . Ist mtg. 68. 650, 000 650,000 |1914| M. & 8. | 115% 
Geary St., Park & Ocean Ist. mtg. 58. 1,000,000 671,000 1921 A. & O. 93 100 
Market St. Cable Ry. Co. . Ist mtg. g. 6s.| 8,000,000 ,000,000 |1918| J. & J. 12650 
Metropolitan Ry. Oo................. Ist mig. 200,000 |  ...... . . [oe ose 
Omnibus Cable CO. . . .. Ist mig. 68. 2,000,000 | 2,000,000 |1918) A. & O. 12714) 128 
Park & Cliff House RR. ͥ Ist mtg. 66. 350, 000 ; 1912| J. & J. 104% 105 
Park & Ocean BE................. lst mtg. 6s. 250,000 250 000 |1914 J. & J. 107 | ...... 
{Powel St. Ry. . lst mtg. ôs. 700,000 700,000 |1912| M. & 8. 118 | 120 
utter St. Ry. Oo............... Ist mtg. g. 68. 1,000,000 „000 1918 M. & N. | .... | ..... 
fOontrolled by Market St. Ry. Co. 
Washington D. C. 
Date of Quotation—Sept 46, 1898. 
Belt Ry. Co. eeconece e P * iR mig De. 500,000 450,000 1920 . & J. eoceces 
Columbia Ry. . .'< mtg. 66. 600, 000 500,000 1914 A. & O. | 120 | 125 
Eckington & Soldiers’ Home, mtg. 68. 200,000 200,000 19110 J. & D. | 100 | 105 
Metropolitan RR. Co.. Coll tr. cons, 66. 500, 000 500,000 19010 J. & J. 121244 
7350, 000 in escrow to retire Ist mig. bds. 
Miscellaueous. 
Date of Quotation — Sept 26. 1898. 
Bridgeport Traction CO. Ist mtg. 88. 2,000,000 | 1.888, ooo 1928 J. & J. 105 
Buffalo (N. Y.) By. Co...... Oons. mtg. 5s.| 5,000,000 | 8,543,000|1981| F. & A. ny 114 
Citizens’ St. R. (Ind polls). Ist cons.m.5s| 4,000,000 | 8,000,000|1988| M. & N. 
Crosstown St. Ry. (Buffalo).-Ist. mtg.58.| 8,000,000 | 2,866,000|1982| M. & N. 110%) 11% 
Columbus (O.) St. By...... 1st cons. g. 58. 8,000,000 2, 261. 000 1982 J. & J. 100 101 
onsolidated Traction (N. J.)..18$ mig. 5 15,000,000 13, 965, oo0 1988 J. & D 10% 109 
ore St. Ry. (Col u's, hé rv mtg. g. 5s 2,000,000 572, 00 1988 J. & D 102 
nver City Cable Ry........ st mtg. g. 68. 4,000,000 | 3, 800, oo0 1920 J. & J. 18 22 
Denver Con. Tram’y Co.....0on. m. g. 58. 4,000,000 922,000|1988| A. & 0. 86 
Loulaville (Ky.) Ry. Ist cons. mtg. g.5e.| 6,000,000 | 4,981,000/1980| J. & J. 115 11534 
Minneapolis St. Ry. Ist cons. mtg. g. 58| 5,000,000 1. 050, oo0 1919 J. & J. 94 95 
No. Hudson Co. Ry. (N. J.). Cons. mig. 5s| 8,000,000 | 2,878,000/1928| J. & J. 108 104 
o. Hudson Co. Ry. (N.J.)..2d mtg. 5s. 550,000 550,000/1928| M. & N. | .... S 
No. Hudson Oo. Ry. (N. J.) De . 66. 500,000 489,000 1902 F. & A. ROI reos 
Paterson (N. 1 -.Oons. mtg. g. 68. 1,250,000 | 1, O00, ooo 1981 J. & D. 107 10814 
Rcchester (N. Y.) Ry......... . Ist mtg. 5s.| 8,000,000 | 2,000,000|1980| A. & 0. 95 100 
St. Paul City Ry... ...... Oons. g- Sa. 5,500,000 4,298,000 1987 css 90 92 
8t. Paul Olty Ry. e eee eee. DOD. g. 66. 1,000,000 1,000,000 1900 3 90 9256 


101. 000,000 in escrow to retire lst and 
d mtg. bds. 
1$800,000 In treasury. Bonds guar. by 
Buffalo Ry. Co. 
{$760,000 in escrow to retire bonds of 
O. C. St. RR. Co. 
$87,000 in treasury. 
$960,000 res’ ved to redeem prior liens. 
20,000 in escrow. 
ith int’rest 


ELECTRIO LIGHT AND ELEOTRIOAL MFG. OOS. 
Boston, Mass. 


Date of Quotation — Sept 26, 1898. N t 
£dison Elec. Illuminating Oo., Boston.. 2,026,000 n Quar. 156 — 
General Electric Oo., gold coup, deb. 5&..| 10,000,000 | 8,760,000 192 10634| .... 

Pittsburg, Pa. 

Date of Quotation—Sept 26, 1898 
Allegheny County Light Co. . . . .. 0. 500,000 . |1911| J. & J. 106 | ...... 
Allegheny City Electric Light. ... 48, 260,000 2S... 1918 A. KO. " 
Westinghouse Elec. & Mfg. Oo.Scrip 66. 196,570 ecco [| M. &8. | .... PE 

Mis^ellaneous.—(Sept 26, 1898.) 
Edison El. Ig. Oo. (N. York) lst m. 58. . 4,812,000 | 4,812,000 19100 10934) 110K 
Edison El. Illg. Co. (N. Y.) con. m. g. 5s. 15,000,000 2,188,000 |1998]  ...... 116%4| ...... 
Edison Elec. IIlg. Oo. (Bese YB) sees ..| 2,500,000 1,500,000 19400 (. 111 112 
cdlson Electric Light (Phi elphia).. 2,000,000 2 22 2 „6 65695696446 
Edison Lilg. Co. (St. Louis)..............| 4,000,000 . 119280 F. & A. | .... | -.- 
500 000 96900900909 1909 A & 0. e*0909 929 


Mo. Elec. Lt. Co. rt Load mtg. ôs. j " 
Mo. Elec. Lt. Oo. (St. Louis)...2d mtg. 68. 600, 000 esessess 1921] 'r). [ sconce 
United Elec. Light & Power Oo(N. Y.).. NO 


TELEPHONE AND TELEGRAPH. 


Miscellaneous. 
Date of Quotation—Sept 25. 1898. 
American Bell Telephone. . . .. .. 78. 1898| F. & A.] 102 | .... 
. a 933533 % „66 „„ „„ TITEY i oe sosoca 
. " as o e e e O. n. e 2 6 2 „ 0 0 2 60600 2 2 „ 0 6 6 0% „ „ See 
8 & Potomac cleph. CO. . . 68. — S»... 1911] J. & D. 105 sors 
ALLIED INDUSTRIES. 
Miscellaneous. 


Date oJ Quotation—Sept 26, 1898. 
A nerican Electric Heating.... ces... . OSs 600,000 600,000 PT 099090009 15 4 


a i on & sims En . QO. coee eee v seauebeéo v FIIIIIILIJ €0600909099 jcesece IZSIZEXX LIII 

Genes ga Smith Oar O.. eee .. T68 269565650 eeeee 8 1942 J. & J. 97 100 

Qa:borundum Mfg. Co C — 000000000 1904 M. & 8. TTE ecco 

Worthington Pump 00 29452 .. 79,080 dbi CREO 4 Coos ecce 
anjang M. p PY) 


5,000,000 eccesso „„ 4 $9999 „„ [EX 9.99 


NOTES FOR INVESTORS. 


i AT quotations for copper are: Electrolytic, 12(3)123c.; Lake, 121(3)1286.; casting, 
c. 


The Lynn & Boston Street Railway Company has declared a semi-annual 
dividend of 4 per cent., payable September 30. 


The Fourth Street & Arsenal Street Railway of St. Louis was sold under fore- 
closure on the 20th inst. to John H. Overall for $191,000. 


The Westinghouse Electric & Manufacturing Compal. y bas declared a quarterly 
dividend of 13 pe1 cent. on the preferred stock, payable October 1. 


The Boston Electric Light Company has declared a regular quarterly dividend 
of 14 per cent., payable October 15 to stock of record September 30. 


Application has been made to list on the New York Stock Exchange Westing- 
house Electric & Manufacturing Company $575,000 additional asseuting stock. 


The dividend of 50 cents per share on the stock of the Pennsylvania Manufac- 
taring, Light & Power Company, Philadelphia, is payable October 15 to stockholders 
of record September 30. 


George J. Gould since his return from Europe, judging from statements at- 
tributed to him, is more than ever impressed with the proposed change from steam 
toelectricity on the Manhattan Elevated. 


The directors ofthe Big Consolidated Street Railway, Cleveland, O., bave ordered 
& fourth quarterly dividend of 1 per cent. Each of the three previous quarterly 
dividends for the year 1898 was three-quarters of 1 per cent. 


The directors of the Louisville City Railway Company have declared payable 
tbe semi-annual dividend of 24 per cent. on the preferred stock of the company, but 
owing to tax suits against the company by the city of Louisville the dividend on 
the common stock was passed. 


The directors of the American Bell Telephone Company have declared the regu- 
lar quarterly dividend of 3 per cent., payabie October 15. The dividend makes 10) 
per cent. declared so far this year, three regular quarterly dividends of 3 per cent. 
and 14 per cent. extra dividend in June, payable July 15. 


At theannual meeting of the Union Traction Company at Philadelphia on the 
21st inst., the old board of directors, including J. Lowber Welsh, who was persuaded 
to reconsider his announced intention to retire, was re-elected without opposition. 
John B. Parsons has been elected president of the company and George Widener 
vice-president. 


The plans for using electricity asthe motive power on the Brooklyn Elevated 
Railroad are now so far advanced that a resolution providing for its use will be in- 
troduced at a meeting of the directors to-morrow (Thursday). The divisions of the 
road on which the electrical equipment will first be placed will be the Fifth and 
Lexington Avenue lines. 


A report has been current during the week that the Third Avenue Railroad 
Company, New York, in changing their equipment to electricity will make provision 
for electric lighting. They recognize the economy of combining power and light- 
ing interests in a great plant such as they intend to erect, on account of the strain 
from the two services coming at different periods of the day. 


The City Passenger Railway Company of Baltimore offers its new stock of 
$1,000,000—issued by the company to pay for recent extensions and improvements 
to such existing stockholders as desire to avail themselves of the privilege. at the 
rate of forty shares at $50 a share for each 100 shares of old stock held. The par 
value is $25 a share. This privilege expires on September 30. 


The Edison Electric Illuminating Company of New York reports gross earnings 
for August of $202,516, an increase of $32,169 as compared with the same month of 
last year, and net $67,692, an increase of $1,470. For the eight months ending Au- 
gust 31 the gross earnings were $1,949,639, an increase of $379,072 as compared with 
the corresponding period of last year, and net $819,452, an increase of $122,481. 


The Chicago Times-Herald' of the 20th inst. says: Announcement was 
made yesterday on competent authority that. the City Railway Company has rid 
itself of a dangerous rival by absorbing the South Side Elevated Railway. It is 
stated that the surface road assumes $750,000 outstanding bonds and guarantees 4 
per cent. on the $10,328,800 capital stock of the elevated. The transfer will take 
place, it is further said, January 1." 


An official of the General Electric Company, who is credited with authority to 
speak, says: The only relation that the General Electric Company sustains to 
the reported Walker-Westinghouse arrangement is that if the purchase has been 
made by the Westinghouse Company, the General Electric Company has the full 
right, by reason of its previous agreement with the Westinghouse Company, to use 
all the patents and devices of the Walker Company." 


It isstated in the Boston '' News Bureau" that ''no plan has been definitely 
formulated as yet by the directors of the General Electric Company for the payment 
to preferred stock holders of accumulated dividends amounting to $35 per share. It 
may be said, however, that these dividends will be paid out of earnings subsequent 
to August 17, on which date the stockholders voted to reduce tbe capital stock, 
thereby wiping out the previously existing deficit of $12,000,060. About the middle 
of October itis expected tbat a definite plan for their payment will be prepared and 
issued to sharebolders.”’ 


The United Electric Securities Company, Boston, under its 39th call retired $10,- 
000 of its collateral 5 per cent. bonds of the fifth series at 100.8, leaving $432,000 of 
this issue still outstanding; $5,000 of the eighth series were retired at 102.4, leaving 
$256,000 outstanding; $24,000 of the ninth series were retired at 102.42, leaving $302,- 
000 outstanding. The company invites proposals for the sale to it ot so many of its 
collateral trust 5 per cent. bonds of the eighth series as cau be purchased with 
$188,588. Proposals will be received at the office of the company until 12 o'clock M. 
October 5. 


Tbe New York News Bureau" states that President Albert L. Johnson of 
the Nassau Electric Railroad Company of Brooklyn coutirms the report that R.T. 
Wilson had parted with his holdings to Edward H. Harriman, who probably repre- 
sents ex-Governor Flower of the Brooklyn Rapid Transit system. Mr. Johnson also 
stated that if the object is to consolidate or combine the Nassau and Transit trolley 
railroads, by means of a traffic agreement or a lease, he would not be opposed to it if 
the scheme was a good one and not opposed to his interests.“ Mr. P. H. Flynn is 
understood to have softened in his opposition to the deal, but no definite arrange- 
ment has as yet been reached. 


The Boston Commercial Bulletin“ of Saturday last says: The sharp ad- 
vances in General Electric from time to time have not beeu explained except by 
stories mostly invented to explain them. "Thursday's advance was based on the re- 
port that George Gould's return from Europe would be followed by the adoption of 
electric traction on the New York elevated lines. Sooner or later the Manhattan 
will have to come to this, but it is making progress slowly. It wasa little curious 
that in the face of this news, used as a ' bull argument" on General Electric, Man- 
hattan stock should havesuddenly broken nearly four points on Thursday, with sales 
of nearly 20,000 shares. One favorite Wall Street story has it that Pierpont Morgan 
has got control of the elevated lines. Of course this is nonsense. The only ‘ point’ 
likely to turn out true is, that if the antequated management of the concern does 
not mend its ways and do something to retain ita custom dividends will presently 
have to be suspended,” 
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EDITORIAL NOTES. 


Now that three 
new first - clase 
battle ships are 
about to be added 
to the United 
States Navy, the question as to whether it is advisa- 
ble to have the gun turrets of these vessels operated 
by electricity or in the manner now generally in 
vogue, by steam, would seem an all- important one. 
Although much valuable information was gathered 
during the recent war as to construction and best 
type of ships for naval use, unfortunately, owing to 
a combination of circumstances, there was but little 
opportunity of jadging of the real merit of electric. 
ity as a motive power for beavy work. So far as 
eleotricity was used, that is to say, for operating 
searohlighte, signaling, ventilating, eto., it proved 
eminently satisfactory. To the best of our knowl- 
edge the Brooklyn alone of all the fleet utilized 
the eleotrio onrrent in the operation of a gun turret, 
and as no adverse report was sent in it is to be pre- 
sumed that everything worked smoothly. There 
would oertainly seem to be many advantages in 
utilizing eleotricity to operate the gun turrets 
and winobes on a man-of-war. In the first place, a 
modern fighting ship has to be provided with any- 
where from six to eight generating seta in order to 
obtain tuffioient ourrent for operating the signal 
bells, signal lampe, incandescent lamps and search- 
lighte: Thus, with very little more power added, 
numerous steam rams and donkey engines now re- 
quired in the handling of the ammunition and tur- 
rets could be done away with entirely. With the 
present system no less than three bulky engines are 
required in a turret not over fifteen feet in diame. 
ter, whereas were electricity adopted one small 
motor could in all probability be made to do the 
work. A method of accomplishing this was re- 
cently desoribed in the New York Sun as follows: 
‘‘The exact manner in which the electric ourrent 
would be applied to the turret gear has not yes been 
determined. Many schemes have been devised, all 
of them practical according to the ideas of the officers 
in the Construotion Department. One plan provides 
for a large motor to be situated in one of the dncta 
leading to the turret. This motor would furnish the 
necessary power for the operation of the turret itself, 
as well as the two lifts needed to bring the projectile 
into position. By this system the rams would be dis- 
pensed with altogether, as the projectile would be 
placed upon a little motor car in the magazine, car- 
ried by it to the lift, raising it to the level of the 
floor of the turret, and thence to the lift communi- 
cating with the breach of the gun. The place of the 


Electricity for the 
Operation of Gun Turrets 
on Men-of-War. 


myriad steampipes, donkey engines, greasy bydraulio 
cylinders and complicated levers would be occupied 
by twosmall electrio cables, while the officer in 
command by throwing a switch on the board placed 
in the firing tower in the turret would have under 
bis own control the working of the entire system." 


The doing away with bulky steam pipes is de- 
oidedly an advantage, as the temperature would be 
reduced as well as the danger. There would oer- 
tainly seem to be a far greater chance of a pipe's 
being perforated by the bursting of a shell than of a 
wire being broken, as tbe former would naturally 
offer a far greater surface than the latter and could 
moreover not be so easily repaired. The main eleo- 
trical conductors could, for that matter, be protected 
by running them in heavy insulated cables under the 
deck. Of course there is always a chance of a break- 
down occurring in the dynamo room, but with eight 
or ten generating sets so arranged tbat any set may 
be switched into any circuit little trouble need be 
apprehended from such a cause. As it is the aim of 
the United States that these three battle ships when 
completed, which however will probably not be for 
three years, shall be the finest and most modern war- 
ships afloat, provision should be made for operating 
the gun turrets and other heavy machinery by eleo- 
tricity, otherwise we shall awake to find that Ger- 
many, which is fast adopting electricity in ite navy, 
bas not been so conservative, and that our newest 
warships are in reality not up to date. 


4 * * 


From all acoounts the New 
Lower Rates York gas companies will be 
for obliged to look after their 

Electric Current. laurels, and may not have such 

a monopoly in the illumi- 
nating lineas they have been enjoying for past years. 
A strong competitor bas entered the field against 
them in the Edison Eleotrio Illuminating Company 
—not that the latter concern bas not been in the 
field some time, but until now the prices oharged for 
electric light were such as to make it almost a 
luxury. A few days ago the Edison Company sent 
out a circular addressed to its customers stating that 
owing to the adoption of new apparatus, combined 
with the use of cheaper fael, i& is in a position to 
offer electric current at much lower rates than here- 
tofore. The prospectus says : 

t The Edison Company, in acoord with ite deolared 
policy of reducing prices and encouraging the more 
general consumption of electric ourrent, particularly 
for long-hour use, and in continuation of the reduc. 
tions announced in its circular letter of Ootober 28, 
1897, will replace its present sohedules for both in- 
candesoent and aro lighting by the reduced rates 
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soheduled below, on bills due after Ootober 15, 1898 
(including partially September lighting). 

„These rates give oustomers the benefit of the 
fact that electricity for long-hour use can be pro- 
duoed and sold cheaper tban any rival illuminant. 
A consumer using one lamp 8 hours a day requires 
an investment in station apparatus and street oon- 
duotors only one-eighth that required by a consumer 
using 8 lamps one hour a day though the consump- 
tion for one day is the same in both oases. Althougb 
operating costs, for coal and other supplies, varying 
almost direotly with the amount of eleotricity pro- 
duced, do not show a like saving, yet the long-hour 
user oan be supplied at a much lower rat? per hour 
than the short-hour user, reaching half or less pro- 
portion of the one-hour price. 


For retail use, 20 cents per kilowatt hour (equiv- 
alent to 1 cent per 16 candle power 50 watt incandes- 
cent lamp hour, or 10 cents per standard aro lamp 
hour) for first hour’s average daily use of the total 
lamp equivalent connected; 15 cents (1 cent or 73 
cents) for the second hour; 10 cents (4 cent or 5 
cents) for the third and fourth hours; and 5 cents 
(1 cent or 24 vents) for all use above four hours. 

For wholesale use, with a guarantee of 2,000 kilo- 
watt hours consumption each month and two hours 
average daily use of installation, 10 cents per kilo- 
watt hour for the first four houra average daily use 
and 5 cente for all use above four hours; or, at the 
option of the consumer, the present wholesale or kilo- 
watt rate of 10, 9, 8 and 7 cents per kilowatt hour 
for 2, 4, 6 and 8 hours average daily use, with re- 
duotions for quantity, eto. 

‘í These prices cover both incandescent and aro light- 
ing and include renewal of incandescent lamps (not 
exceeding one 16 cP. lamp for each 20 kilowatt 
hours), and the carbons and trimmings for aro lampe, 
but not first supply of lamps. The company, how- 
ever, inacoordance with general practice, waives for 
the present the last condition and continues, until 
further notice, the first supply of inoandescent 
lamps.“ 

It is further announced that, provided the present 
rates prove as successfal as the officers of the com- 
pany are led to believe they will, a still further re- 
duction for long-hour use may be made to } cent per 
16 cP. incandescent lamp hour. This reduction in 
the price of electric Jight should without question 
greatly increase the number of private consumers, 
especially now that electric ligbt will cost no more 
than gas for long hour use. The latter illuminant is 
used by people of moderate means througbout the 
city almost exclusively, owing to the faot that elec- 
tricity bas beretofore been considered too expensive. 
But probably the principal aim of the Edison Com- 
pany in thus reducing its rates is to create a demand 
for electricity in cooking and heating, and thus se- 
oure if possible a day load for its central stations. 
A considerable amount of cooking is at present 
being done in this city by gas, and if electricity can 
be furnished equally as cheap there would seem to 
be no reason why the electric ourrent should not 
gradually be adopted for this purpose. In fact the 
oiroular, referring to this subject, says: To en- 
courage cooking, heating, eto., by electricity, bouse- 
hold apparatus for cooking, heating and ventilating 
will until further notioe be excluded in reckoning 
installation." This we presume means that a per- 
aon using electricity for cooking or heating purposes 
would be charged for it the same as though the cur- 
rent was utilized for lighting, which, together with 
the current used for lighting, would make long-hour 
use, and consequently be charged for ata lower rate. 
By ad: pting these measures the Edison Company 
may possibly solve a vexed question and secure a 
day load, or possibly this reduction in the price of 
electricity may be the means of bringing about what 
legislative action bas repeatedly failed to do, name- 
ly, a material reduction in the price of gas in this 


oity. 


Belgium is apparently appreciating 
the advantages of eleotrioity for 
lighting and power purposes in 
apite of strenuous opposition to its 
introduction by the owners of gas works in various 
cities throughout that country. From an official 
report furnished by the Bureau of Foreign Commerce 
it ie learned that the firat trial of the complete elec- 
tric installation for the lighting of the railway station 
known as the Gare du Midi in Brussels was but 
recently made and proved entirely satisfactory. The 
Government was in fact so well pleased that it has 
recently signed a contract for a similar installation 
in the South Depnt at Ghent, 

When the oity authorities bf Brussels, but a few 
years ago, proposed the question of lighting public 
places, such as railway stations, parks, eto., by elec- 
tricity, and of supplying electricity to subsoribers 
the same as gas, a great cry was raised and protesta- 
tions made against any such innovation, insisting 
that it would ruin the gas works and bankrupt the 
communal exchequer. What little feundation there 
actually was for any such apprehension, however, 


Electricity 
in Belglum. 


may be gatbered from recent statistics which go to, 


show that during the past year not only has the use 
of electricity increased but also that the profit from 
the sale of gas is considerably in exoess of that of 
previous years. This fact, strange as it may seem, 
is by no means unusual, and although seemingly 
contrary to what might have been expected, is simply 
another proof that the introduction of electricity 
into a community does not necessarily mean bank- 
ruptoy to the looal gas company. 

The most important installation now being made 
in Brussels is in the king’s palace. When the work 
is finally completed there will be 7,500 lamps in all, 
of which a large number will be of five candle- 
power, located in the many chandeliers illuminating 
the ball and reception rooms. 

In the city system there are now about 47,391 
lamps, a large number of which are of sixteen candle 
power, averaging 117 lamps per hundred running 
meters of street. Included in the above number 
are 770 aro lamps. There are twenty eight electric 

motors in the system, vary ing from one-tenth to ten 
horse power and aggregating a total of 150 horae- 
power, 

The maximum sale of electric ourrent during 1897 
was 8,763 amperes, corresponding to that necessary 
to operate about 17,530 lamps of 16 candle power 
functioning simultaneously, or about 37 per cent. of 
all the lamps at present installed. 

In view of the inoreasipg use of electricity in Bel- 
gium, there would seem to be an excellent oppor- 
tunity for the introduotion of American eleotrical 
apparatus, although difficulty might be experienced 
in competing successfully with machinery manufao- 
tured in Germany owing to the proximity of the lat- 
ter country. 


Under the Searchlight. 


Notes and Comments on Various Topics, 


THE Worcester ( Mass.) Telegram says experts are 
b ginning to believe that the danger to life and 
property from thunder-storms in suburban localities 
is increased by the increasing use of electricity in 
the cities. Now, tbere is a great deal of suburb 
around electrio New York, much of it in New Jer- 
sey, but we have not heard of any remarkable in- 
crease in damage or fatality due to thunder-storms 
in late years, and even Jersey lightning," whose 
reputation as & killer dates from away back, bas 
grown if anything a little less noouous since the 
product of the dynamo came into general use. 


X x * 

THE motor oar movement bas, says the London 
Financial Times, enriched the English language with 
some new and particularly ugly words, but it would 
appear that we must not complain, for the Flemish 


Academy at Antwerp has been discussing the oorrect 
equivalent of the French ‘‘automobile,’’ and, 
among other suggestione, has bad to deal with tbat 
of ‘‘ Snelpaardelooszouderspocrwegpetroolrijtuig.”’ 
The expression appears to require a good deal of sub- 
editing before the cit zers of Antwerp can hope to 
save time by hailing a vehiole of this description. 


xX CK * 


Wanted Something Fresh. 


The following interesting little anecdote is from 
Lightning, London: The retired provision mer- 
obant had a few thousands for investment, and his 
nephew, who traveled in most things electrical, 
from Jampholders and storage cells to dynamos, mo- 
tors, and meters—and in a motor car—had bis eye on 
those same thousands. So he took his venerable rela- 
tive round to an accumulator shop. and explained in 
highly technical language the advantages of the par- 
ticular type of cell in which he was interested, and 
especially how the depreciation bad been brought 
down to an insignificant figure. He was great at 
technicalities, and from tbeir constant use had con e 
to think himself a consulting electrical engines r. 
But the old man was not impressed. ‘ How long do 
these things last, then?’ be asked. For years; 
baven't I just been explaining it to you?’ ‘Then 
they won't do for me,’ replied the ex-provision mer- 
chant. ‘ What I like to deal in are the things you 
start to sell fresh every morning.’ Even that did 
not discourage the bagman. He promptly took his 
victim round to a factory for aro lamp carbons, 
where the desired deal came off.“ 


X N * 

THE St. Louis Chronicle of September 28 fays: 
„Dr. Heber Robart thinks he has found a oure for 
asthma by the use of electricity. Gertrude Pence, 
the 11-year-old daughter of Daniel Penoe, a promi- 
nent citizen of Springfield, Mo., wasoured. Ib was 
the first experiment along lines never before at- 
tempted by a surgeon in this country. The elec- 
tricity was applied in spray form through wooden 
electrodes.” 

X N * 

ELECTRICITY i8 not all of life, and it is a relief to 
sometimes direct the beams of our rearchlight beyond 
its confines and bring to view some of those tbings 
that are lying around outside. In the San Francisco 
Examiner of a recent date we find the following oon- 
version of our national bymn, ‘‘ My Country, ’Tis of 
T iee,” into Spanish by one Don Tomas de Nunan., 
Although it is evident that Don Nanan, in setting 
out to accomplish the translation, mounted a buck- 
ling broncho instead of the ordinary Pegasus, it is 
quite as evident that he got there all the came : 

Mi patria, de ti, 


Cuba y Puerto Ri— 
co libre son. 


Comprendo Tio Sam 

Un hombre fuerte am, 

Although tenemos ham— 
bre muy mal. 


Las Filipinas, si! 

'El Senor Dewey, he 

Oaramba! Ay demi! 
Has taken them. 


Our great buques de guer— 
Ra! Gallant ships that were! 
Porque did we imper— 

il them near Schley? 


Re-cu-er-da el Maine! 

We faced their flay in vain— 

They're raising el in Spain! 
Raising hob son! 


Mi patria! ha, ni 

Las i«las en el sea 

Ni ironclads have we 
Ni nada left. 


4 & * 


THE Electrical Engineer of London says: The 
other day we happened to be on board ship witha 
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number of well-known engineers as well as a gen- 
eral cargo of passengers. One of the general cargo 
let everyone around him know that he was an elec- 
trical engineer. We bavein our time met many 
electrical engineers, but had never previously seen 
to our knowledge this particular specimen, nor do we 
ever wish to see him again. Some of the engineers 
aboard were closely connected with electrical under- 
takings, and naturally questions were asked—and 

answered by the specimen. Now practical men 
always harp on the question of cost, so it was news 
to some of us to hear the specimen emphatically 
assert and reiterate again and again that the total 
cost of generation per unit could not be muob less 
thau 6d. Under exceptional ciroumstances it might 
be redaced to 4d. The moral is this—do not talk 
with strangers on subjects you know very little 

about. As one gentleman remarked, ‘I knew a 

good deal more than he imagined, and so could not 

believe anything he said.’ The beet of it was, tbe 

specimen quoted obapter and verse for his state- 

ments, aad the singularity of his proofs was that 

they always concerned installations by Lord This’ 
and Sir Somebody’ that.“ Unfortunately for the 
good of the eleotrioal industry, this type of so- 
called engineer is frequently to be met with in other 
couatries besides England. 


"MONEY IN RAILROAD BUILDING.” 


Under the above caption the article subjoined ap- 
peared in the Brooklyn (N.Y.) Eagle of September 
29. It is suggestive: 

„% Albert N. Johnson, president of the Nassau 
Electrio Railroad Company, has said in diroussing 
the prospective consolidation of all the railroads in 
this borough that he wil] withdraw from ao: ive con- 
nection with the consolidated company if the present 
plans should be carried out. He can make more 
money building railroads or developing thoee in bad 
condition. Mr. Johnson knows whereof he speaks. 
People who have followed the history of the Nassau 
system aud of tbe other railroad systems in this bor- 
ough have no doubt of tbe correctness of his views. 
Let us look at some reported facts: The original 
Nassau system was bonded for $4,000,000 and stock 
to the amount of $6,000,000 was issued. The bonds 
were supposed to cover all the cost of construction, 
including the cost of obtaining the franchises and 
consents of property owners. The stock was issued 
ai bonus to the men who took the bonds, and in 
payment of commissions for raising the money. 
Patrick H. Flynn obtained one-half of the $4,000,- 
0˙% of bonds, the other half went to tbe Wilsone, 
who were the oapitalists of the concern, and to the 
Johnsons, who supplied the railroad experience. 
Tue Wilsona received about one-half of the capital 
stook and the other half was divided between the 
Johnsons and Flynn. This was about five years ago, 
The Naseau system later absorbed the Atlantio Ave- 
nue system and there was a recapitalization of the 
consolidated roads tothe amount of $15,000,000. 
Ot this the Wilsons are supposed to have held about 
$10,000,000, and tbe Johnsons and Flynn the re- 
mainder, or about $5,000,000. The Wilsous have 
sold their holdings of stook to men supposed to be 
interested in the Brooklyn H-ights system ona basis 

of about 80 per cent. of its par value. The Johnsons 
are eaid to be asking par for their holdings. They 
will probably get somewhere near that figure. 

„ Now assuming that the original bonds of the 
Nassau system represented actual cash expended, 
there is a profit in about five years on an investment 
of $4,000,000 of the respectable amount of at least 
$5,000,000. This does not take into account the 
money made on the recapitalization of the Atlantio 
Avenue Company after oonaolidation. It simply in- 
oludes the original Nassau road. The stock, while 
not representing cash invested, does represent what 
the promoters of the railroad think that the busi- 


ness is worth. In other words the stook is the oapi- 
talization of the value of the franchises. Each share 
represents a proportionate share of the profits of the 
road, If there are no profits above operating ex- 
penses then the stock is worth little save for speou- 
lative purposes. In view of all these facts no one 
will doubt Mr. Johnson's statement that there is 
more money in developing tha1 iu operating rail- 
roads.” 


Meeting of the American Institute of Electrical En- 
gineers. 


The American Institute of Electrical Engineers 
held its 127th meeting at its headquarters, 12 Weat 
318t street, New York, on Wednesday evening, Sep- 
tember 28. The meeting was oalled to order abou: 
8 o'olook with Dr. Kennelly in the obair. After the 
usual routine of business had been gone through 
with, a paper entitled ‘‘ The Photometry of the Ea- 
closed Alternating Aro," by Charles P. Matthews, 
W. H. Thompson and J. E. Hilbish was read. An 
interesting discussion followed in which Louis B. 
Marks, W. H. Freedman, Captain John Millis of 
the Lighthouse Board, and Dr. Kennelly took part. 
About fifty members were present. The meeting 
adjourned about 10 o'clock. At the meeting of the 
council on September 28 the following were elected 
into the Institute : 

Frederick William Carter, Leoturer in Electrical 
Technology City aud Guilds of London Institate, 
London, Eng. 

Walter H. Coleman, Superintendent and Treas- 
urer Andover Eleotrio Co., Andover, Mass. 

Henry L. Doherty, General Manager and Engineer 
Madison Gas & Eleotrio Co., Madison, Wis. 

George W. Frank, Jr., Becretary, Treasnrer and 
General Manager Kearney Electric Co., Kearney, 
Neb. 

R. H. Mansfield, Jr., Eleotrioal Engineer and 
General Manager Ward Leonard Eleotrio Co., Bronx- 
ville, N. Y. 

Kempster B. Miller, Chief Electrician Western 
Telephone Constraction Co., Chicago, III. 

Gilbert Rosenbusch, Engineer Sprague Eleotrio 
Co., South Orange, N. J. 

John West Thompson, Superintendent Cia. de 
Luz'y Fuerza Motriz Eleotrioa, Guadelajara, Mexico. 

Henri Tripier, Counsel and Technical Engineer of 
the Compagnie des Transports Eleotriquea del Expo- 
sition, Paris, France. 

Herbert A. Wagner, General Superintendent Mis- 
souri-Edison Eleotrio Co., and also with Wagner 
Eleotrio Mfg. Co., St. Louis, Mo. 

William Henry Williaws, Professor of Mechanical 
aud Electrical Engineering Montana State College, 
Bozeman, Mont. 


A New Company With a Big Capital. 

The New York Gas & Eleotrio Light, Heat and 
Power Company, with a capital of $25,000,000, was 
incorporated on the 3d inst. at Albany. Its stated 
objects are to manufacture and supply gas and elec- 
tricity for light, heat and power purposes in the 
territory of Greater New York. The corporation is 
to have the right to purchase and hold the stooks 
and bonds of any foreign or domestic corporations 
and exchange therefor its own stooks and bonds. The 
organization tax of $31,250 was paid to the State 
Treasurer by a check of the Central Trust Company 
drawn on the Bank of America. The directors are 
Henry J. Hemmens, Frank D. Allen, Frederick L. 
Allen, J, Frank Yawger, Louis M. King, Charles N. 
Flint and Nathaniel W. Smith uf New York City. 


Consolidation Completed. 

The consolidation of the Edison Electric Illu- 
minatinpg Company of Brooklyn with the Kings 
County Electric Light & Power Company was oom- 
pleted on Monday last. The Kings County Com- 
pany becomes the owner of the Edison stock, and by 
virtue of the ownersbip of this stock will own the 
stook of the Citizens’ Lighting Company and the 
Municipal Lighting Company of Brooklyn. This 
purchase gives the Kings County Company substan- 
tially all the eleotrio light businees in the borough 


of Brooklyn, 


CALCIUM CARBIDE WORKS AT INGLE- 
TON.* 


EE 
BY F. J. A. MATTHEWS. 


The advantages olaimed during the past two or 
three years for tbe new illuminant, acetylene gas, 
added to the number of patents applied for for gen- 
erators by persons living in Lanoashire, Yorkshire, 
and other populous centers, and the consequent ad- 
vertisement of the new gas, have directed the atten- 
tion of many engaged in the production of lime to 
the subject of the manufacture of caloium carbide. 
Amongst others Mr. James Carter, of Blackburn, 
well known in the district as a coa! merchant and 
lime burner, and who possesses extensive quarries 
and kilns at Clitheroe, was attracted by the com- 
mercial prospects of its manufacture on a large 
soale in the heart of the industrial region where it 
would be ueed, and the saving of ita heavy rate of 
freight. Accordingly, he approached Messrs. Asb- 
ton, Frost & Co. (Limited), engineers, of Blackburn, 
with the view of baving experiments carried out in 
their works. With this suggestion Mr. Park, the 
general manager, readily agreed, and I, as ohief 
eleotrician, was instructed to build an experimental 
farnace, and for several suocessive weeks trials were 
made under varying conditions. This furnace was 

simply a crude brick contrivance lined with ganis- 
ter, with vertical oarbons, and completely open at 
the top. As the only dynamo we could spare for 
any leugthy trials gave as its utmost output 65 volte 
400 amperes, and the open furnace permitted a vast 
quantity of valuable beat to escape, we found the 
cost of manufacture to be heavy, and the carbide to 
be unequal, that is, we got lumps of very pure osar- 
bide exceedingly rich in gas, but mingled with it 
masses of unfused, and partially fused, lime aud 
coke. However, sufficient data were obtained to 
show that not only were the samples of lime and 
coke used of the best for this purpose, but also, with 
modern appliances and a ourrent of not less than 
1,500 to 2,000 amperes, the carbide could be pro- 
duced ata price which would leave a fair margin of 
profit, especially if, as in the case under considera- 
tion, water power were available, even allowing for 
the fall in market price whioh was inevitable with 
the opening of many new faotories. 

At the same time it was considered advisable, 
as ample money could be found for the projeos, 
to proceed only on the most modern and efficient 
lines; about this time M. Raoul Piote$ pub- 
lished his two pamphlets—‘' Le Carbite Nouveaux 
Procédés pour £a Fabrication’’ and '' L'Acctyléne, 
son Pass’, son Présent, son Avénir." Alter careful 
consideration of M. Pictet’s patents and system with 
those of others, it was finally decided to seoure a 
license to build one of bis furnaces, and eventually 
terms were arranged, and a convenient site secured a 
Ingleton. 

Before, however, describing the actual plant at 
Iogleton it would be well, as these are the first fur- 
paces erected under M. Pictet’s patentsin the United 
Kingdom, to give a brief sketch of the prinoiple 
upon which M. Piotet bas founded his system. The 
chemical formula for calcium carbide is CaC, and to 
obtain this (outside purely laboratory methods) 
lime (CaO) and ooke (C), each in a fine powder, are 
mixed together approximately in the proportion of 
65 per cent. of lime to 35 per cent. of coke, and 
raised to a high temperature, roughly about 6,000° 
F.; usually this has been done at one operation by 
means of the electric aro in a suitable furnace. The 
chemical changes which take place in the furnace, 
while the mass is subjected to this tremendous heat, 
consist in the greater part in the oxygen being driven 
off the caloium and uniting with a certain per- 
centage of the oarbon to form the monoxide and 
dioxide of carbon, chiefly the former, while at the 
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same time the calcium combines with the carbon to 
form the required oaloium oarbide. The combina- 
tion of the oxygen with the carbon, and of the cal- 
oium with the carbon, are both of the nature of 
combustion and evolve heat in so combining, but 
this beat cannot be used directly in the furnace, 
owing to the high temperature required in order to 
drive off the oxygen from the lime, and also because 
a very high temperature is necessary to enable cal- 
oium and carbon to unite. The various purposes for 
which thermal units are required may be tabulated 
thus : 

(1) To raise the lime to the temperature of lique- 
faction. 

(2) To supply the latent heat of liquefaction, 

(3) To provide tbe heat necessary to disassociate 
the lime. 

(4) To provide the heat requisite for the combina- 
tion of oaloium and carbon. 

M. Piotet points out in his pamphlet that in order 
to procure an intense cold, say for the liquefaction 
of air, no one would think of proceeding by one 
single operation, but by several progressive steps; 80 
also to obtain an excessively high temperature, re- 
course should be bad to the same method of advano- 
ing by successive means, hence his first furnace was 
built in a series of zones. Starting at the top we 
have: (1) An ordinary blast furnace, coke being 
used for fuel, where obtaina a temperature of 3,600° 
F. (2) Anoxy-hydrogen blow-pipe zone, where 
obtains a temperature of 4,300° F. (3) An electrio 
aro zone where obtains a temperature of 5,600? F. to 
6,000? F. By this method the eleotrio aro only 
comes to the assistance when all other cheaper means 
of securing a high temperature have done their 
utmost, and as the furnace is fed from the top, and 
the mass gradually sinks down and oomes under the 
influence of each zone successively, the cost of man- 
ufacture is greatly reduced. In actual pravtice the 
second or blow-pipe zone might be omitted, as the 
benefits derived from it are not commensurate with 
its cost. In his later furnaces, such as those at 
Ingleton, built under a more recent patent, several 
alterations are made, and while the same broad 
principle is maintained of proceeding by degrees, the 
waste gases of the furnace and the heat obtained by 
the combination of the calcium and the oxygen with 
the carbon are made to do the work of the two first 
zones described above. 

At Ingleton the plant consists of two furnaces, one 
120 kilowatt dynamo, driven from a waterwheel 30 
ft. in diameter, with a 12 ft. bay, assisted in time of 
drouth by a pair of compound horizontal condens- 
ing engines. The dynamo possesses several new 
features. Its normal output is 2,000 amperes, at 60 


volts, with 425 revolutions per minute, but it had 


been designed to run without sparking even when 
temporarily overloaded to an extent of 50 per oent. 
It is of the makers’ four-pole type, witb cast-steel 
magnets and yoke; the armature is of the slotted 
drum type, with helical duplex winding, the arma- 
ture inductors being of Crompton’s patent compressed 
stranded cable, the end connections being carried on 
a special prolongation of the spider. There are 68 
seotions to the commutator and 68 inductors to each 
part of the duplex winding. In order to prevent 
sparking owing to the armature reactions when the 
machine is grossly overloaded, overcoming the mag- 
netic flux of the field, a slot J| in. in width and the 
full width of the magnet is out through each magnet 
and pole, and continued through the yoke at right 
angles to the lamination of the armature. Exhaust- 
ive tests were also made in order to obtain the exact 
bore and oorrect rounding of the polar shoes, to 
secure as far as possible absolute fixity of lead, with 
the result that the machine rans without alteration 
of lead with variations of from 1,000 to 1,500 am- 
peres, this being in dynamos for furnace work a most 
essential feature, as the molten mass in the furnace 
is constantly causing the external resistance of the 
circuit to vary, and the current flactuated in one 


particular run from 800 to 2,500 amperes—17 times 
in 10 minutes. The compounding turns consist of a 
sheath of polished copper on each field. The brushes 
are 16 in number, in four rows of four each, the 
rocker being operated by a worm gear and hand- 
wheel. The armature complete weighs 30 owt., and 
the whole machine 7 tons. The designs and draw- 
ings of this machine were checked by and the tests 
carried out under the superintendence of Mr. Albion 
T. Snell, the consulting engineer. 

The furnaces are two in number, but as eaoh fur- 
nace requires 2,000 amperes for economioal working, 
the second is intended, until the generating plant is 
increased, for use in oase of breakdown to the first. 
The furnaces now consist of an inner part or furnace 
proper, roughly 2 ft. square by 3 ft. high; this part 
is built of bauxite bricks, with an outer oasing 
of fireclay bricks. At the front there isa partition 
between the two, in which before the furnace is 
started a fire is kindled. The oarbons are 6 in. 
square, the negative one being inclined at an angle 
of 30 deg., while the positive carbon is fed forward 
by a screw motion which gives a horizontal travel. 
Where each carbon enters the furnace wall it is sur- 
rounded by a sheet-iron water jacket. A second 


. water jacket is also fixed round the part of the cop- 


per carbon bolder where the cable is sweated in. A 
good water circulation is maintained from cisterns 
placed in the room above, while, iu order to prevent 
short-cirouiting, the water jackets on each side are 
supplied from separate cisterns, which are supported 
on wooden stands, and the overflow from the jaokets 
is made to drop from a good height into a common 
waste pipe. Each pipe, both supply and waste, is 
provided with a stop-cook to regulate the flow, and 
no pipe is of continuous metal, but for 6 in. of its 
length consists of india-rubber. 

Each furnace is built on foandations of ordinary 
briok, provision being made for a track to be run 
underneath, into which the molten oarbide falls. 
Along with the carbide a large quantity of carbon 
monoxide escapes from the furnace, and a flue at 
the back of this opening, assisted by a good draught, 
leads this round the furnace between the two linings 
tothe top of the farnace where the hot gases are 
utilized. From the top of the furnace proper an 
iron tube, inclined at an angle of 25 deg., leads to 
the upper chamber. This tube is perforated along 
its upper part to permit of the escape of the bot 
gases, and is enolosed in a firebrick flue. Where 
the flue reaches the floor of the top room it is hent at 
right angles to its former direction, but the inner 
tube is carried straight on through the flue-slide into 
the room, and there olosed by a suitable door, while 
the flue proper is continued into the shaft of the 
chimney. Through this tube the furnace is fed with 
the mixture of carbon and lime, while along the 
flue travels the carbon monoxide from the furnace 
together with tbe other hot gases, the fire, referred to 
above, in the front of the farnace being made to cre- 
ate a draught in the first instance. These hot gases, 
greatly assisted by the heat of oombination of both 
the caloium and the oxygen with the carbon, beat 
the constituent materials as they pass down tle 
tube, so that they enter the furnace proper already 
at a high temperature. The lime and coke are oom- 
pressed into briquettes about 2 in. square, in order 
not to choke the aro, and allow a freer passage for 
the escape of the hot gases. 

The main switchboard oonsists of an enamelled 
slate board mounted with a 12 in. dial voltmeter 
reaching to 76 volte, an ampere- meter with 12. in. 
dial reading to 2,500 amperes, and graduated to 
read in 20 amperes, double pole fuses, and a shunt 
resistance and multiple switch. Each furnace ia 
farther controlled by a single-pole multiple lever 
switch. The main cable consists of such a number 
of strands of 193. B. W.G. copper wire as give three 
square inches of solid copper and is compressed to a 
rectangle 2} in. by 2 in.; this cable is run along the 
floor on insulators and where i$ rises to the carbons 


is suspended by suitable swinging hangers from the 
roof. The gearing is of a very strong and substan- 
tial nature, the dynamo being driven by a 45-in. 
palley adapted for six ropes 13 in. in diameter; the 
intermediate drive with a lower belt speed consists 
of ten ropes 14 in. in diameter, while the bearings 
are automatically lubricated by means of rings dip- 
ping into an oil reservoir. 

The plant bas now been working for the past week 
or two with most satisfactory results, and the oar- 
bide tested by an independent expert yields an ave- 
rage of 5 cubio feet to the pound. 


POSSIBLE FUTURE MOTIVE POWER FOR 
TRAMWAYS.* 


BY W. H. BOOTH, 


There can be no doubt that the next great indus- 
trial movement in Great Britain will bein the direo- 
tion of electrical traction. Everything has pointed 
that way for some time. Something we want, and 
have wanted for years, and we are unable to define 
just what this something is. A year or two ago the 
light railway fever broke out, but this was but a 
symptom ofa deeper seated complaint, which will 
find its cure in the establishment of eleotrical trao- 
tion, not in the fitfal manner to which we are so far 
acoustomed, but in a downright business manner. 
For the present, doubtless, electrical tramways will 
be worked from ordinary power stations deriving 
their power from the combustion of coal. But it is 
questionable if this wastefal system will continue; 
we say wasteful, beoause there is running to waste 
in Great Britain a very Niagara of power, of which, 
80 far, the only utilization has been—to continue a 
bydraulio simile—by means of a small float wheel 
anchored in the rapid current, no real use of the fall 
being made. The waste referred to is that whioh 
goes on week in, week out, every day of twenty- 
four hours, Sanday included, from yeat end to year 
end, and continuously as Niagara itself, in the shape 
of gases discharged from the blast furnaces of the 
iron manufacturing districts. Roughly some ten or 
twelve million tons of fuel are consumed annually 
in the making of pig iron in Great Britain, and it 
has been estimated that if the gas could be properly 
utilized it would produce continuously nearly two 
and a half million horae-power, It is perfeotly 
obvious that, granted the possibility of using $he 
gas, there need be no fear for the future of eleotrioal 
tramways, or indeed any other form of eleotrioal 
utilization. 

All waste powers bave been found to call for very 
considerable expenditure in bringing them to a posi- 
tion for being utilized. Water power, for example, 
requires such heavy outlays on canals, dams, pipe 
lines and tunnels, that it is very Seriously doubted 
whether it oan compete with steam power. I$ oan 
well compete in southern California, where ooal is 
imported from England and is very costly, and there 
is no frost and therefore no need for the expense of 
a stand-by steam plant, but in the Eastern States of 
America, with their severe winters and the necessity 
of steam plant as a stand by, the caving by water 
power is very problematical. 

Turn now to the case of the blast furnace and note 
the contrast. In the first place the blast furnace ia 
already in existence and fuel is already being con- 
sumed tberein. Compared with a steam power 
plant, we have already got the equivalent for the 
boiler and we bave the fuel to use upas a waste 
product. Compared with a water power plant we 
have got everything except the turbine. We have 
all the head works and pipes. All that remains to 
be done is to put duwn gas engines and dynamos 
and manufacture electrioity for transmission to any 
reasonable radius round every blast furnace. To 
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Mr. B, H. Thwaite is due the credit of seeing the 
waste and supplying the remedy. He recognized 
that the gas produced by the blast furnace was 
almost identical with that produced by the gas pro- 
ducer, and at once realized the possibility of using 
it in gas engines. The first plant put down for the 
purpose was at the works of the Glasgow Steel & 
Iron Company, at Wishaw, near Glasgow, and being 
called in to make a test of this plant I am able to 
give a few figures from the results I found. First, 
however, attention may be drawn to the accom pany- 
ing two analyses, the one of ordinary producer gas, 
Or gaz-pauvre, as it is termed in France, where a good 
deal has been done in the way of using it for power 
purposes, and another from a blas$ furnace and taken 
for me by Mr, Galbraith, the manager of the Wishaw 


works. 
TABLE I. 


— — — — — — ——— — — — 


mis Average " Average of 


four typi | four typi- 

P cal gas | cal blast 

ee producers, furnaces. 
Carbonic Oxide C O...... | 24.75 27.61 30.76 
Hydrogen H................. | 2,33 3.59 0.50 
Marsh Gas O H ,........... | 0.75 1.21 0 80 
Nitrogen N. . | 66.42 61.10 53.60 
Carbonic Acid € Opz.....' 5.75 6.49 14.44 
105 00 100.00 100.10 
Percent. combustible... 27.83 32.41 | 82.06 


It will be noticed that approximately one-third of 
each gas iscombustible, the remainder being diluents 
and of course chiefly nitrogen. Such diluted gases 


are not perhaps very inflammable, but they do burn 


fairly well under steam boilers, though they are very 
inefficient as steam producers, owing to their lack of 
heat radiating power and also to the low tempera- 
ture of the flame they produce. When Mr, Thwaite 
first proposed to use these waste gases, he was of 
course laughed at, but this did not deter him. Hav- 
ing command of a gas producer, he made a gas ex- 
aotly resembling blast furnace gas, and proved its 
oapability in a gas engine of several horse-power 
driving a dynamo and producing light. The modern 
gas engine with its compressive cyole can use very 
poor gas; the compression gets over all difficulties of 
this nature, and for hours the engine at Wishaw 
never made a miss fire,“ nor could I learn from 
anyone that he had seen or heard it do so. The 
demonstration plant laid down to test the issue con- 
sists of a gas engine of 20 horse power, which draws 
its gas through a holder or gasometer supplied by a 
fan or blower which draws air from the large gas pipe 
returning the gas from the residuals recovery plant, 
coal being the fuel used in these as in other Sootch 
furnaces, and a residuals plant being therefore neo- 
essary. The whole plant is thus exceedingly simple. 
The gas engine drives a dynamo, which supplies 
current at 100 volts to the following lamps—10 aro 
lamps placed in five groups of two in series, one in- 
candescent lamp of 50 candle-power, 11 of 32candle- 
power and 68 of 16 candle-power, used variously to 
light the furnaces, the residuals plant and the offices. 
If the output of gas per ton of fuel used is known, 
the combustion of gas by the engine can be read off 
from the fall of the holder in a given time, the plant 
being 80 arranged that when a test is to be made the 
supply of gas to the holder can be stopped, and the 
gas from the blower returned by a bye-pass to the 
large gas main. "The bolder heing 10 feet diameter 
is amply large to allow several minutes! run, and the 
voltmeter being kept steady and all lamps alight, 
the electrical horse-power is known, and the con- 
sumption of gas per horse-power is thus measurable. 
With gas produced at the rate of 180,000 cubio feet 
per ton, the oonsumption is as low as 105 oubio feet 
per hour per electrical horse-power. Somewhat 
poorer gas was being made at the time of my tests, 
and it probably measured 200,000 cubic feet per ton 
of coal consumed. The result was thus 140 oubio 
feet per eleotrical horse-power hour, which corre- 
sponds with a weight of 1.49 pounds of coal. Prao- 
tically and briefly it may be stated that the first 
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attempt to use blast furnace gas showed that after 
smelting the iron there could still be obtained from 
each 1} lbs. of ooal one electrical horse-power—a 
better result than that obtained with the highest 
class of steam boilers and triple expansion engines, 
and there can be no doubt of the absolute success of 
the system, whioh has since been put into operation 
at the Frodingbam Iron Works, in Lincolnshire, 
with equal success. For local duty the system will 
grow rapidly, bat it would have been useless for 
other work but for the possibilities of electrical trans- 
mission, With this available, and power to trans- 
mit current 100 miles with a loss of only 30 per cent., 
there are opened up vast possibilities for traction 
work, factory driving, eto. 

It is to traction work, however, that the new 
source of power will give the greatest impetus, and 
it is fitting that the movement promising so great an 
economy should be directed in the line of traction, 
that youngest of industries, and one requiring large 
powers. The certainty, uniformity and reyularity 
of production of gas serve tc render the blast furnace 
not merely ideal as a gas producer, but also ideal as 
a power generator. "With it there can be nothing 
corresponding with shortness of steam, no risk of 
exploding boilers, no black smoke and no oostly 
stoking. Blast furnaces are stoked by machinery 
of simple and cheaply worked description. They 
clear themselves of ash and clinker automatically on 
the opening of atap hole. Eoonomy in working is 
therefore secured. Moreover all the cost of working 
is covered by the prime product, pig iron: the gas 
is almost thrown away. There is yet another aspect 
of the case. The produotion of a furnace is increased 
by heating the air blast, and this is effeoted by burn- 
ing some of the waste gases in a stove through which 
air is blown to the tuyeres. By abolishing the hot 
blast, or using it only at such moderate temperature 
as can be secured by using the temperature of pro- 
duotion of the waste gas, not its heat of combustion, 
the iron produced can be of the superior cold blast 
variety, and will fetch a better price. That is to 
say, where gas can be sold at anything over oost 
price, it will matter less how much iron is produced 
per ton of fuel, a consideration now of importance, 
which at times leads managers anxious to economize 
to starve their pig. Tbe main fact to notice is that 
after using fuel for producing iron there is still so 
much potentiality of energy remaining in its waste 
gas that when ueed in the gas engine it will produce 
more power than if the fuel were burned under steam 
boilers, This, of course, is due to the bigher meas- 
ure of efficiency of the gas engine as compared with 
the steam engine. 

The following list of furnaces about a year ago in 
tbe various iron produoing oenters may be of inter- 
est : 


No. of 
District. furnaces. 
lll I ⁰⁰ ITO 16 
Cum berlin aae eade eroe x 17 
IERI TT ELO I TT T 19 
Northamnptonshire—————-—-.: u 4ù'7L ht thA 4 8 
Leicesterahlire. cocceesccnccccsnscees saewesece 4 
Derbhyshire. . . . . . . 6 e 18 
South Vorkshire scnccencescceccenee 12 
Went ü ßſ¶n¶,¶,¶n, cadens incdus SR CRd RES 8 
North Lorkshire P enses sereni 68 
North Staffordshire and Shropshire. . 2) 
South Staffordshire 19 
Worcestershire........... ...... 4 
South Durham cccevesvenecens 13 
North Dürhnansnsnn XIReE S edgEP XE ERU 11 
Harrow ....... des uvve age P: 24 
FFII aee ex Usa." nidi chun e eue vat de E Rod 8 
Glam OT gans 1 8 8 
Mannen öÄ¾19 
Ai 1 
Latro us cese rte Ue AAA ⁰⁰. ĩ 3 MUEVE ZU S 44 
Stirling. ee raigs TEE | 


For a country using so much power as Great 
Britain there are no falls of water of any practical 
utility, unless we except the much debated Foyers 
and one or two others. Even if there were it is osr- 
tain that the capital expenditure necessary to utilize 
them would exceed many times the expenditure 
necessary to use blast furnaces. Thus in South 
California, where several very important power in- 
stallations have been constructed for transmitting 


. water power about 30 miles, it appears that the in- 
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itial cost is from £15 to £40 per horse-power, and 
there is no frost of any serious amount to deal with. 
Frost is almost fatal to the economical use of small 
water powers, but it is no difficulty in the oase of 
gas power. A glance at the situation of iron pro- 
ducing oenters on a map will show that witbin 30 
miles of each there is a large field for power. In- 
deed at 30 miles radius many of the centers named 
would overlap in parts of their distriots. The towns 
of tbe north, especially of the West Riding, are 
many of them badly connected by railways, and the 
manufacturing districts generally afford a huge field 
for electrical traction, which with so cheap a source 
of power ought tobe a magnificent success. To talk 
of the decay of trade because of foreign competition 
is ridiculous in view of the great margins for economy 
which we possess in this country. 

With electrical transmission, power can even now 
be carried 100 miles with say a loss of 30 per oent., 
and we may hope to secure better results when the 
magnitude of the undertakings permits a more lib- 
eral use of copper in the lines and higher voltages 
become practicable. The possibilities of power from 
blast furnaces are not realized yet in the minds even 
of engineers. The project is voted visionary by men 
to whom it is first broached. To such as these an 
inspection of the plant at Wishaw or at Frodingham 
would be more impressive than a year’s persuasion. 
The details are so simple there is really nothing to 
understand; simply a gas propeller, a filter, a holder, 
and the engine and dynamos. Mr. Thwaite has 
been remarkably successful, perhaps, because in his 
demonstration plant he has everything made good 
and solid, and leaves nothing to chapoe as good 
enough for experiment. "The plant inspected by the 
writer was well and oarefully made, aud its duty 
was visible in the illumination it afforded to the 
works. That the system will greatly forward the 
interests of eleotrio transmission there can be very 
little doubt in the mind of anyone who will oare- 
fully consider the question with a map marked for 
population and for numbers of furnaces. Aocording 
to the use made of the gases for hot blast and for 
working the blowing engines at a high or low pres- 
sure, 80 will the volume of gas for external pur- 
poses be more or less, but from 5 to 10 horae- 
power of oontinuous power may be expected from 
each ton of coal per week. Thusa small furnace of 
500 tons fuel consumption would yield from 2,500 
to 5,000 horse-power for continuous use. The im- 
portance of saving this power which now goes to 
waste cannot be over- estimated. 


An Electrical Governor for Marine Engines. 


Electric governors for marine engines are now 
being tried by Italian engineers. In one form re- 
cently invented meroury is depended on for commu- 
nicating the effects o: the rising of the propeller out 
of the water. There are two mercury vessels oom- 
municating with each other. When the ship rolls 
and the propeller rises the mercury runs from the 
one vessel to the other and cuts out a number of re- 
sistances connected to contact pins which pass into 
the space above the meroury contained in the vessel 
near the bow of the ship. This causes the current 
round a pair of eleotromagnets to increase, and tbe 
valve, being under the control of the electromagnet, 
closes gradually. When the bow rises the resist- 
ances are brought in again one by one and the oir- 
cuit of another electromagnet is olosed. This eleo- 
tromagnet also controls the valve and it is opened. 
When the Keel is level no current goes through the 
electromagnets. 


A New Provincial Electrical Association. 

The Maritime Electrical Association held its first 
convention at Halifax, N. 8., on the 28th ult. 
Among the papers read was one proposing to sub- 
stitute electrical gong buoys for automatic and 
whistling buoys for purposes of navigation on Cana- 
dian coasts. 
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ON THE ELECTROLYTIC CORROSION OF 
WATER AND GAS PIPES BY THE RE- 
TURN CURRENTS OF ELECTRIC TRAM- 
WAYS.* 


BY DR. J. A. FLEMING, F, R. S. 


The subject of pipe corrosion by the earth return 
electric currents of electric tramways has at various 
times attracted a considerable amount of attention. 
There is no need to refer to the experience gained in 
the early days of electric traction, chiefly in the 
United States, which impressed on engineers the 
necessity for proper and efficient bonding of the 
rails in those cases in which they act as the return 
cirouit. The British Board of Trade regulations now 
in force, under which electrio traction is at present 
conducted in the United Kingdom, presoribe pre- 
cisely the conditions for the use of uninsulated me- 
tallio return cirouits which are intended to prevent 
injurious eleotrolytic action on subterranean pipes. 
Among these rules an important one is the sixth 
regulation, in which the maximum permissible po- 
tential difference which may exist between a pipe 
and a portion of the neighboring rail return is stated. 
In the case of an overbead electrio tramway work- 
ing with an earth retuin in which the current re- 
turns to the generating station by the bonded rails 
assisted or not by return feeders, an electrical sur- 
vey made, when oars are running, by measuring 
with a voltmeter the potential difference between 
the rails and any pipes buried in the earth in the 
neighborhood, generally will reveal certain districts 
over which the tram line rails are positive to the 
buried pipes in their neighborhood, that is, are at a 
higher potential. Certain other regions, usually 
near the generating station, will be discovered in 
which, on the other hand, the pipes are positive to 
the rails. The Board of Trade sixth regulation (ii) 
is as follows: 

“If at any time and at any place a test be made 
by connecting a galvanometer or other current in- 
dicator to the uninsulated return and to any pipe in 
its vioinity, it shall always be possible to reverse the 
direction of any current indicated by interposing a 
battery of three Leclanche celis connected in series 
if the direction of the current is from the return to 
the p:pe, or by interposing one Leclanche cell if the 
direction of the current is from the pipe to the re- 
turn.” 

The above translated out of offioial language signi- 
fies that if the pipe is negative to the rail the poten- 
tial difference shall not exceed 4.5 volts, and if the 
pipe is positive to the rail the potential difference 
shall not exceed 1.5 volts, 

No matter what difference of potential may exist 
between a pipe and a neighboring rail it is well un- 
derstood that eleotrolytio corrosion or damage can 
only ensue at any place under two conditions : 

(1) The potential difference must create an eleo- 
trio current whioh leaves the pipe at that place; and 
(2) the conduction through the surrounding soil, or 
at least into it, which thus takes place must be eleo- 
trolytio in character. 

Hence, generally speaking, the danger areas are 
those in which the pipes are positive to the rails and 
where a resulting ourrent flows out of the pipe into 
adjaceut electrolyzable soil. Assuming then that 
the Board of Trade regulations are obeyed, the chief 
question of practical interest at present is to deter- 
mine whether under normal conditions of working 
a potential difference of less than 1.5 volts between 
a pipe and the nearest part of an earth return, the 
pipe being positive to the return rail, is sufficient to 
cause an injurious action on the pipe by the produc- 
tion of electrolytic erosion. The matter is certainly 
largely determined by the nature and amount of the 
electrical conduction which can take place through 
ordinary soils, especially those which form the sub- 


* Paper read before the British Association at a joint 
meeting of Sections A and G, Bristol, Eng., Sept. 12, 1898. 


soil in towns and cities. Information has therefore 

been collected on this matter, and an experiment 
made in my laboratory with London olay taken from 

an opening in a London street made for laying down 
pipes, on December 14, 1897, gave the following re- 
sults: Theclay was packed into a dry, well-var- 
nished wooden box, the interior measurements of 
which were: depth = 27.3 oms., width = 18.0 oms., 
length = 61 cms. Two olean sheet-iron plates were 
placed at the ends of the box, the dimensions of each 
plate being nearly as possible equal to the oross-sec- 
tional area of the column of olay. Wires were sol- 
dered to these plates. The resistance of the mass of 
clay, 61 cms. in length and 49).4 sq. oms. in cross 
section, was found to be 194 ohms when measured 
with proper precautions in the usual way with the 
Wheatstone bridge and two dry cells. Keeping this 
electromotive force applied the resistance soon rose 
to 277 and then to 283 ohms, indicating a progressive 
polarization of the plates and therefore an electro- 
lytio conduction. A checking measurement was 
made also with the potentiometer and it was found 
that a potential difference of 100 volts, created be- 
tween the plates, produced acurrent of 0.52 ampere 
through the column of olay, thus indicating a total 
resistance of 194.5 ohms. These consistent figures 
show that the resistance of the olay in its then oon- 
dition of moisture was approximately 1,566 ohms 
per centimeter cube, or nearly 17 ohms per yard 
oube. 

The resistance proved, as might be expeoted, to be 
immensely dependent on the state of the olay as re- 
gards moisture, greatly increasing as tbe olay dried 
up. 

A mass of damp sand, moistened with water 
slightly salt, was found to have a resistance approxi- 
mately of 1 ohm per yard oube. 

Experiments by Dr. St. Lindeok* at the Reichsan- 
stalt in Berlin in 1896 showed that cement blocks 


after immersion in water for 22 hours had a mini- 


mum electrical resistance of about 14 to 15 ohms per 
yard cube, but in their normal state a resistance of 
about 50 ohms per yard cube, and when especially 
dried by heating for 54 hours to 100° C. a resistance 
of nearly 270 ohms per yard cube. The same inves- 
tigator found that conorete (one part cement and five 
parts gravel) after being immersed for two hours in 
water had a minimum resistance of about 25 ohms 
per yard oube, but after being artificially dried for 
44 hours at 100? C. its resistance was of the order of 
500,000 ohms per yard oube. 

It has been frequently stated that concrete isa 
very bad conductor or fair insulator, and tbat rails 
laid on itare practically insulated, but the consider- 
able decrease which takes place in the eleotrical 
resistance of materials such as clay, cement, oon- 
crete, sand and various soils, when impregnated with 
moisture, and the great inorease which takes place 
when they are artificially dried indicates that the 
conduotion through them in their normal condition 
is largely due to the presence of water, and must, 
in great part at least, be electrolytic in charaoter. 

In the average condition of moisture most of the 
materials forming the subsoil in town and city 
streets are not likely to differ much in conductivity 
from the sample of London olay, damp sand or 
cement, tested as above described, and will probably 
have a specific resistance between 15 aud 30 ohms 
per yard oube. Although the above speoifio resist- 
ance is large compared with that of metals, being of 
the order of 1,000 million times that of copper, yet 
between extensive metallic surfaces buried in the 
soil, the actual total electrical resistance may be 
numerically very small. Between two 100 yard 
lengths of 6 in. clean iron pipe placed in olay 
ground a yard apart, and, say, 2 ft. deep, the actual 
measured resistance would in general be something 

of tne order of 1 ohm. It is clear, therefore, that a 
oontinuously-applied voltage not exceeding 1.5 


*See Electrician, Vol. XXXVI, p. 788; also Electrotech- 
nische Zeitschrift, March 19, 1898. 


volts may cause the flow of very considerable quan- 

tities of eleotricity in the oourse of time between 

metallio surfaces of large area buried in tbe soil, 

Moreover, it is evident that a not inconsiderable 

portion, and perbaps tbe whole, of this flow, must be 

carried by electrolytio conduction. In any case, 

whatever may be the nature of the actual roadbed 

on which the rails rest the oonduction out of the 

pipe will be in part eleotrolytio, if the pipe itself is 

in contact with ordinary soil. Under these circum- 

stances the anode or pipe will be eleotrolytically 
attacked. Suppose that two iron plates or surfaces 
are placed 1n sand moistened with water, and hav- 
ing in it electrolyzable salts the acid radicles of 
which can attack iron. Let a ourrent be made to flow 
from one plate fo the other by creating a potential 
difference between them, then the passage of one 
ampere-hour out of the positive plate will remove or 
dissolve off from that plate 0.6968, or, say, 0.7 of a 
gramme of iron if the metal is removed in the 
ferric state, or 1.04 grammes if in the ferrous state. 
Since sbere are 453,59 grammes in one pound (avoir- 
dupois), and since tbe specifio gravity of iron is 
about 7.8, it is easy to see that one cubic inch of iron 
may be removed from the positive plate by tbe eleo- 
trolytio passage out of it of some eleotrio quantity 
between 127.7 and 182.5 ampere-hours. This is, very 
roughly speaking, one ampere-iweek. The iron so elec- 
trolytically removed may pass either into soluble 
iron salts, or may remain as au adherent layer of 
hydroxide. If chlorides, sulphates or nitrates are 
present in the soil, the iron may be removed partly 
as. ferrous or ferrio salts which may be diffused 
through the surrounding soil, or wholly or in part 
converted into insoluble and adherent ferric bydrox- 
ide by secondary reactions. It is important to know 
what is the least voltage which will effeo$ this elec- 
frolytio corrosion. If the surrounding soil is of a 
nature to favor electrolysis, that is, if moisture and 
salts are present in it, a far less difference of poten- 
tial than the maximum of 1} volts permitted by the 
Board of Trade oan produce rapid corrosion of an 
iron anode or plate. To illustrate this faot the fol- 
lowing experiment was tried: Two plates of sheet 
iron were placed in a porcelain box filled with sand 
slightly moistened with salt water. The plates were 
kept at a difference of potential of 1 volt and at such 
a distance apart that a ourrent of 1-20sh of an am- 
pere passed between them. At the end of ten days 
the positive plate was very much oorroded ; the neg- 
ative plate not at all. It has been found that the 
actual weight of iron removed may very muoh ex- 
ceed the eleotro-chemical equivalent of the current 
passed, due, no doubt, to local action. This is shown 
by the following experiment: Two iron plates were 
cleaned and weighed previously to being used, and 
then placed in moist sand containing a little salt. 
The plates had an immersed area of 11.4 square inches 
and were 4.25 inches apart. A difference of poten- 
tialof 1.5 to 1.8 volta was maintained between them 
for 23] hours. At the end of this period the positive 
plate was weighed and found to have lost .039 of a 
pound or nearly two-thirds of an ounce. The elec- 
trio quantity passed was only 8.14 ampere hours. 
Theoretically this quantity should have removed 
from 6 to 8grammes,or nearly one-fourth of an ounce 
from the positive plate. The actual loss was nearly 
three times that amount, and the excess is probably 
accounted for by the great looal action taking place 
on the iron plate when oxidized in patohes and 
placed in an electrolyte, the acid radicle of which is 
capable of forming a soluble salt of iron. 

In a paper read by Mr. I. H. Farnham before the 
American Institute of Electrioal Engineers in 1894 
(see The Electrician, Vol. XXXIII, p. 16), it is 
stated that some of the worst cases of pipe corrosion 
in Boston, U.S. A., occurred when the potential dif- 
ferenoe of &he pipe and rail was only 1.5 volts. 

Mr. A. T. Wells of Chicago, in mentioning some 
cases of cable corrosion which ooourred in Cincinnati, 
stated that the potential between the rail and cable 
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was never more than one half, and usually less than 
one quarter of a volt. 

Mr. J. C. Lee of Boston states he has experimen- 
tally caused the corrosion of lead and iron by a differ- 
ence of potential of one-hundredth of a volt. 

I have myself produced in a few days sensible 
erosion of an iron anode placed in moist sea sand, 
the difference of potential between it and an iron 
cathode being less than half a volt and the current 
passing only .03 of an ampere. 

These experiments and others of a like character 
showed that quite small potential differences—muoh 
less than 1 volt—between iron surfaces buried in 
damp soils, especially if soluble chlorides are present, 
may bring about considerable electrolytio erosion in 
not very great periods of time, and that there is no 
absolute security in the limit of 14 volts as imposed 
by the Board of Trade, sixth regulation (ii). It was 
felt desirable to try an experiment on a somewhat 
larger scale and with actaal water pipes buried in 
the soil. At my suggestion Mr, H. W. Pearson, the 
engineer of the Bristol Water Company, has carried 
out at the Bristol waterworks, at Chelvey, an experi- 
ment of the following character : 

Three rows of new ordinary cast iron 5 in. water 
pipe were laid dówn in the ground, one yard apart. 
Each row consisted of four lengths of 9 ft. pipe, or 
36 ft. in all. The lengths were jointed in the usual 
way witb lead and the ends of the lengths were 
capped with cast iron caps. In each pipe length was 
sorewed a wrought iron rod about 2 ft. 6 in. in 
length. l : 

These 36 ft. lengths of pipe were buried in the 
ground 2 ft. deep, just as if they were actual water 
pipes in use. The ends of the iron standards pro- 
jeoted above the ground, and enabled an electrical 
connection to be made with the pipes at any length. 
The pipes when buried were clean new oast-iron 
pipes. Arrangements were then made to keep two 
adjacent rows of these pipes at a difference of poten- 
tial of 1 volt night and day for six months. This 
was achieved by the use of a couple of large second- 
ary cella charged alternately, and which were oon- 
nected through an adjustable resistance with the two 
adjacent rows of pipes. A low reading ammeter and 
voltmeter was provided. The experiment was started 
ou March 1, 1898, and continued for six months. 
Daily readings were taken of the voltage between 
the pipes, the current passing between the pipes, 
aud the nature of the weather. The electrical ar- 
rangements were placed under the charge of Mr. H. 
T. Sally. 

The arrangement was then as follows: One row 
of pipes was neutral and simply laid down for com- 
parison to observe the nurmal appearance of the pipes 
at the conclusion of the experiment, The other pair 
of pipes had a difference of electrical potential of 1 
volt maintained between them constantly. All three 


rows of pipes were otherwise under similar oond i- 


tions and buried in soil of the same kind, a non-acid 
nearly neutral loam or sandy clay. The average 
current passing between the two active pipes was 
0.15 of an ampere, and varied only between 0.1 and 
0.2 of an ampere during the whole of the six months. 
At the end of the six months the pipes were opened 
up and oarefully examined. The appearance of the 
pipes was very different. That pipe length whioh 
bad been connected to the negative pole of the cell 
was a olean, gray oolor and had scarcely any trace of 
oxidation on it. It closely resembled the appear- 


ance of the pipe when first put in. The pipe length 


which had been connected to the positive pole of the 
cell was uniformly covered with a layer of orange- 
yellow oxide or hydroxide of iron, in some places of 
quite sensible thickness and easily detached. The 
pipe which had been neutral was oxidized slightly 
in places, but by no means uniformly. The experi- 
ment lasted 4,416 hours and 662 ampere-hours bad 
passed from one pipe to the other under a constant 
voltage difference of 1 volt. The appearance of the 
pipes clearly indicated that electrolytic action had 


- 


taken place. In the case of the negative pipe the 
clean appearance suggested that electrolytio hydro- 
gen had been liberated against it and preserved it 
from oxidation by contact with the gases, water and 
salts in the soil. In the case of the positive pipe 
eleotrolytio action had clearly assisted or created 
oxidation. No actual perforations or pitting was 
found on the positive pipe, probably by reason of 
the fact that the electrical connections were so made 
as to facilitate as far as possible a uniform eleotrio flow 
from one pipe to the other, not specially localized in 
one place. The actual electric quantity passed, viz., 
662 ampere-bours, is theoretically equivalent to the 
removal of about 3.5 to 4 cubio in, of iron. Sinoe 
the pipe had a length of 36 ft. and a diameter of 5 
in., its surface is approximately 6,500 sq. in. or 45 aq. 
ft. Henoe the oxidation of a comparatively small 
thickness of the iron uniformly all over tbe pipe 
would, eleotro-ohemioally speaking, account for the 
eleotrio quantity passed. The difference between 
the two pipes amounted in effeot to a greater rate of 
“ageing "? of the positive pipe. It is, however, cer- 
tain that if the electrolytic action, whioh in this case 
was tolerably uniformly diffused over the whole pipe 
surface, had been concentrated at one particular 
place the erosion would have assumed a more serious 
aspect. 

In the above described experiment none of the 
conditions served to direct the exit of the current to 
one limited area on the positive pipe. 

It is obvious that if under any conditions of eleo- 
trio traction there are differences of potential between 
the portions of a continuous pipe buried in the earth, 
the production of a ourrent of conduction, aud there- 
fore perhaps eleotrolytio erosion, is dependent upon 
the longitudinal conductive power of the pipes them- 
selves. It has been stated above that ordinary 
subsoil resistance may be something of the order of 
10 to 50 ohms per yard oube. Thespecifio resistance 
of cast iron is about 100 miorohms per oubio centi- 
meter, and would therefore be not far from one- 
millionth of an ohm per yard cube. It is, therefore, 
very easy to see that if it were not for the resistance 
introduced at the joints of the pipes and at the sur- 
facea by rust or oxides, the conduotivity of a cast- 
iron pipe would always be much greater than that 
of the soil which it displaces. 

The resistance introduced, however, by bad or 
oxidized contacts, or by films of moisture, paint or 
preservative compound may altogether overbalance 
or outweigh the resistance of the mere run of the 
pipe material. I calculate that if there were no 
joints at all the electrical resistance of a 5 in. cast- 
iron water pipe would be about 1-50th of an ohm per 
100 yards, or say 1-3d of an ohm per mile. If leadel 
junctions are made in the usual way between fairly 
clean surfaces the joint resistance may not be large. 
In the case of the pipe experiment above described, 
made at Chelvey, I measured at the end of the six 
months the total resistance of 27 ft. of the 5 in. 
cast-iron pipe which bad been the negative pipe. 
This length included two leaded joints. The whole 
resistance was found not to exceed 1-25th of an 
obm. ] 

It is obvious, however, that no general statements 
can be made. It is a matter of great difficulty to 
measure the resistance per se of a pipe buried in the 
ground, and it is probable that, whereas in some 
cases the conduotivity of long lengths of water and 
gas pipes may be fairly small, in other cases oxi- 
dized or eleotrically bad joints will introduce great 
resistance. 

We have, however, to regard the subterranean 
pipes of all kinds as forming a network of conduct- 
ors, interrupted more or less at places by junctions 
of high resistance but, on the whole, most probably 
forming an irregular conduotor system of greater 
conductivity than the soil or earth actually dis- 
placed by it, or which would ocoupy the same space 
if the pipes were not there. 

(To be continued.) -f 214 


EQUIPMENT AND MAINTENANCE OF 
ELECTRIC CARS.* 


BY M. S8. HOPKINS. 


(Concluded from page 184.) 


MOTOR BEARINGS. 


Bearings should be run ‘‘close’’ at all times, and 
the time of their renewal should be determined by 
the effect of the wear on the gear and pinion, as the 
wear on these parts is largely affected by the wear 
of the bearings. 

After a series of tests covering quite a period of 
time, as to the wear of various materials used in 
motor bearings, the writer feels warranted in making 
the statement that under the ordinary oonditions 
either the best grade of babbitt or brass bearings 
should give a longer life than six montbs, and when 
a bronze bearing of the proper mixture is used and 
properly lubricated a life of twelve months can safely 
be expected.' The method of lubrication largely 
affects the life of brasses. After long tests witb 
various lubricants the writer has discontinued en- 
tirely the use of grease on armature brasses, and in 
most cases on axle brasses, a good grade of engine 
oil, supplied through wicks, being more satisfactory 
and economical. 

In order to reduce the maintenance of brasses to a 
minimum the use of phosphor bronze is strongly 
recommended. Street railways operating twenty- 
five or more cars will find it economical to cast and 
machine their own brasses. This may be discourag- 
ing to the supply men, but it means money on the 
right side of the ledger when the expenses are footed 
up. A small brass furnace can be erected cheaply, 
and after suitable jigs, which can be attached to any 
lathe, have been provided for boring and turning, 
the cost of casting and boring ia very little more 
than the cost of rebabbitting especially where bab- 
bitted brasses are machined after boring, while the 
life of the bronze bearing is far in excess of that of 
any babbitt yet tried. 

Rough and burnt commutators are too frequently 
cause of expensive motor repairs, and usually indi- 
cate imperfect motor design or inexcusable neglect. 
Well designed motors in good condition, even under 
the hardest service, should not require turning 
oftener than once in eight wonths, provided, of 
course, the average work is within the rated oapaoity 
of the motor. Thereis nothing that so well indicates 
to the practical man the condition of the motor as 
the condition of the commutator. Whenever the 
commutator shows signs of burning or blackening, 
steps should be taken at once to prevent it. It is 
not advisable to try to prevent this by the continual 
sanding of commutator by motor inspectors, though 
the occasional cleaning up of the commutator with 
sand paper is necessary with all motors. The causes 
of trouble of this character are 80 numerous that 
mention is made of unly a few of the more important. 

The kind of brush used is an important faotor. 
Brushes should be of soft, close-grained carbon treated 
with a good lubricating compound—one which does 
not flow too freely from the heat from the motor, 
and which will not burn and carbonize on oommu- 
tator. The price of the brush is not a material oon- 
sideration, as a brush which is slightly superior to 
another will prove economical even at quite a large 
inorease in first cost. As arule the tension on the 
brushes of railway motors is too light. It is a com- 
mon belief that heavy tension causes wear of the 
commutator, but experience has shown that the 
actual wear of commutators, due to the friction of 
the brush, is very small, and that in some cases in- 
creased tension will materially decrease the sparking, 
which causes the greatest wear. Improper alignment 
of brush-holders also frequently causes sparking. In 


* Read at the Convention of the American Street Rail- 
way Association, Boston, Sept. 6-9, 1893. 
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recent practice the use of side contact springs on 
brushes has been generally abandoned. On motors 
oarrying heavy currents this spring is quite essential 
as the excessive heating of the brushes is caused by 
limited contact in the holder. 

Commutator insulation should be made of what is 
known as the built-up mica segments of the very 
softest grade of amber mica. A hard, clear mica 
should never be used in the commutator, as this mica 
will not wear away as fast as the copper, and there 
is nothing so disastrous to the life of the commutator 
as high mica insulation. 

In some motors it may be necessary to change the 
winding of the armature and field coils in order to 
avoid the burning of the commutator. First, deter- 
mine by actual experiment what change in winding 
i8 necessary, and then equip with the new, winding 
every armature or field that comes in burned out. 
The change can thus be made without any great ex- 
pense, as the greatest part will be borne by the 
maintenanoe charge. 

THE ELECTRICAL TESTING OF RAILWAY EQUIPMENT. 

Elaborate systems for the periodical testing of in- 
sulation on railway equipment seems to be growing 
in favor with some electrical engineers, but the prao- 
tical value of these elaborate tests is not fully dem- 
onstrated. Experience has shown that tests of thia 
kind are very misleading and frequently cause the 
tearing down of equipment which, under ordinary 
oonditions and had no teets been made, would have 
continued in service for a long time. 

Judging from my own experience, it is neither 
necessary nor advisable to test periodically the in- 
sulation on the equipment, but to make such testa 
only in cases where the motors are not working 
properly. The proper training of motor inspectors 
as to the little points about railway equipment which 
clearly indicate trouble with motor, will locate in 
nearly all cases trouble due to weak insulation, 80 
that it can be remedied before any serious damage 
has resulted to any other part of the equipment. 

All armatures and field coils repaired should be 
carefully tested as to resistance and insulation to 
ground, and on all armatures having coils repaired, 
new commutator put on or commutator turned, the 
resistanoe between commutator bars should be very 
carefully measured. This should be done preferably 
with a portable Wheatstone bridge testing-set capable 
of showing clearly a variation in resistance of 0.001 
ohm. This is one of the most important tests to be 
made in the care of railway equipment, as more 
burnouts of armatures are caused by the slight short- 
circuiting of coils, due to the bridging over of insu- 
lation between bars by solder, acid or copper turn- 
ings under the leads, than from any other cause. 
These defects can he located only by a test of this 
kind. A bad joint or any mistake in connecting up 
the leads will be deteoted at once before any damage 
has been done. For testing insulation to ground I 
consider a first-class magneto of 10,000 ohms resist- 
ance all that is necessary. 

| TRUCKS. 

As the design of trucks varies so widely, very little 
can be said in a paper of this kind as to the detail of 
truck maintenance other than to say that all joints 
should be kept perfectly tight, and where they do 
become loose the parts should be swedged out and 
refitted. All bolts should fit tight, and tbe nuts 
should be secured by lock washers. In the opinion 
of the writer, soft, gray iron inset with plugs of soft 
steel has never been equaled for shoe brakes. The 
material giving the greatest amount of friction against 
a chilled surface should always be used, regardless 
of cost. 

Much has been written of late on the subject of 
car wheels, their wear and alignment, and still street 
railway managers are oarelesa about their wheels. 
Too much care cannot be given to the sizing and 
alignment of wheels and the pressure with which 
they are forced on the axle. At least 50 per cent. of 
the wheel renewals throughout the oountry are 


caused by broken or sharp flanges ora broken wheel. 
The use of sand influences largely the life of wheels, 
but the conditions vary so widely that I would not 
be justified in saying that in no instance should a 
sand box be placed upon acar. I will say, however, 
that where it is possible to suocessfally operate with- 
out them sand boxes should be discarded and other 
means used for sanding the track. In most cases it 
is far more economical to fit up a special oar capable 
of oarrying a large amount of sand, and sand the 
track for, say, 100 feet before each point where a stop 
is likely to be made and on grades and in places 
where the track is exceptionally slippery, than to 
sand the rail for its entire length, 
REPAINTING OF CARS. 

The experience of the writer has clearly demon- 
strated that it is satisfactory to repaint cars without 
removing all of the old paint. Patent varnish 
removers, soalers, eto., are a snare and a delusion. 
The writer has found the following system of re- 
painting cars to be quite satisfactory : First remove 
all old paint by softening it with a blow-pot just 
enough to allow it to be scraped off with a broad 
putty knife, not allowing flame from the blow-torch 
to strike the bare wood at any time. Then sand off 
the surface well with block and sand paper. Where 
any new work has been put in it should be first 
primed with a coat of boiled oil and a little lead 
and allowed to stand for not less than four days. 
Dashers and all iron work should be thoroughly 
cleaned with strong alkali and primed with a coat of 
linseed oil put on boiling hot and allowed to thor- 
oughly harden, giving one coat of oil and lead before 
color, If the surface is rough, plaster with lead on 
this coat. Then allow it to thoroughly harden 
and sand with block; then lay on two coats of flat 
lead, two ooats of color, color varnish, stripe aud 
ornament; finish with one coat of rubbing varnish 
and one coat of finishing varnish. The main object 
in the painting of cars should be to secure a bard, 
smooth surface which will hold out the varnish with 
the very smallest amount of material; the thinner 
this surface is the better. Care should always be 
taken where plaster is used to make it as thin as 
possible, and lead coats, color and varnish should all 
be carefully tempered, 80 as to set alike, as most 
cases of cracking of paint are due to the want of 
proper tempering of lead and color coats. 

A car painted in this manner sbould not require 
repainting for from six to seven years if properly 
cleaned and varnished. Cars should come into the 
paint shop, even where the best grades of varnish are 
used, once every eight or ten months and be washed 
thoroughly with pumice and strong soap and given 
a coat of finishing varnish. The life of varnish de- 
pends largely on the care given to the cars in the 
cleaning department. Cars should be sponged off 
daily with clear water, and any accumulation of 
dir& removed as far as possible by the use of a 
chamois skin and sponge—oare being taken to rinse 
of the grit before rubbing with sponge or chamois. 
Once every thirty days the car should be thoroughly 
washed down, using a good grade of soap. If it is 
impossible to remove dirt and stains from the surface 
of the cars with the finer grades of soap, strong soap 
may be used, it being found that the injury to 
varnish resulting from the use of this soap once 
every thirty days will be more than offset by the 
saving in cleaning and touching up when the cars 
are taken into the paint shop for revarnishing. 

In the selection of designs for painting of cars the 
plainest and neatest design should be selected asa 
rale. No lettering should be done on the panels, as 
this increases greatly the cost of maintenance in the 
paint shop department. In all cases the signs should 
be put upon sign boards made especially for the 
purpose. 

The inside of the cars should be oleaned thor- 
oughly and rubbed down with pumice stone every 
second time tbe car comes into the paint shop to be 
revarnished. There are a number of so-called car 


cleaners on the market which are rather a detriment 
than an advantage to the outside surface of the cars, 
but which may be used to advantage on the interior 
of the cars, especially around the sash. Special ob- 
servation of the interior of cars will show that the 
varnish commences to disappear first around the 
gash— moisture from the windows gathering around 
the molding which holds the window sash, first dis- 
coloring it and gradually working into the sash 
itself. A car cleaner which is made up largely of 
oil and dryer, if used about once a week on the 
window sash and molding, will be found to bea 
great advantage. Three years ago four new care 
were selected, and a car cleaner used weekly on the 
windows of these cars, and to-day not a stain is 
to be seen on sash or molding, the cars having been 
revarnished twice during that time. 

After a number of trials of various floor paints 
and paints mixed especially for the purpose the con- 
clusion has been reached that there is nothing equal 
to pure white lead and linseed oil and suitable color 
for the floors of all cars. The majority of car floors 
are stripped, and it has been found impossible to 
find any material hard enough to stand on the top 
of the strip of a car floor, while almost any material 
will stand the wear, but not the moisture, between 
the slats. It is very evident, therefore, that the best 
paint for this purpose is one which will best preserve 
the wood in the floor of the car from the constant 
moisture to which it is subjected. 

As to the car roofs, the main object is to put as 
little material as possible on the canvas of car roofs, 
and that material should he elastio and yet with- 
stand the action of the weather. Great care should 
be used in tempering of paints for roofs. Avoid 
painting the roof one time with one kind of paint 
and the next time with another, for in the long run 
this will invariably orack aud require the renewal of 
the canvas on the roof. In a number of cases it is 
customary to use slush or any old thing which hap- 
pens to be inthe paint shop for painting roofs of 
cars. This is a great mistake, for no paint is too 
good for the oar roof—the best white lead and oil 
giving the best results. 

Unquestionably the truck of car should be painted 
with a good grade of lead paint, as it prevents rust, 
decreases renewal of bolts and adds greatly to the 
general appearance of the car. A hand-omely painted 
car body mounted on a dingy, rusty-looking truck 
has a half-finished appearance, to say the least. 


Magnetism and Temperature. 


Mr. J. R. Ashworth, B. Sc., in a paper read before 
the British Association, “On the Construction of 
Magnets of Constant Intensity under Changes of 
Temperature," describes experiments on a remarka- 
ble property of drawn steel wires. Magnets made 
of such wires, after a series of heatings and cool- 
ings, reach a cyolic state in which, contrary to gen- 
eral experience, an increase of temperature produces 
an increase of magnetio moment, and decrease of 
temperature a decrease of magnetic moment. It is 
easy, by several processes which are described, to 
change this abnormal effect to the normal one, in 
which higher and lower temperatures produce lower 
and higher magnetic moments respectively. In 
passing from the abnormal to the normal atate by 
any of these processes, a stage is reached at whioh 
change of temperature neither increases nor de- 
creases the magnetic moment, and for changes 
within the atmospheric range of temperature, the 
intensity of such a magnet remains constant. An 


account is given of the behavior at different times of 
magnets of constant intensity which have been 
tested at intervals during eighteen months. In con- 
clusion, experiments on the cause of the abnormal 
thermo-magnetic effects are described. 


Now is the time to send in your subscriptions for 
Electricity,“ the brightest, witticst, best read, most 


widely quoted and popular paper in the trade. 
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AMERICAN STOKERS AT UNION STATION 


Edison Electric Illuminating Co., Brooklyn, N. Y. 


Among meohanical stokers and patent furnaces, 
the American stoker, introduced by the American 
Stoker Company, Washington. Life Building, New 
York City, stands alone as a practical exponent of 
the principle of underfeeding of ooal. That it is 
built upon attractive lines is evident from ite wide 
and rapidly extending adoption in power plante of 
prominence and magnitude in all parts of the ooun- 


The prinoiple upon which tbe American stoker 
operates, practieally reducing the ooal to gas and 
coke, insures complete combustion, and guarantees 
entire freedom from smoke and soot. It will burn 
any grade of ooal from the finest slack coal to lump 
of any size that can be fed into the hopper, the con- 
stant feeding doing all the stoking necessary. 

A good example of the efficiency of the American 
stoker is fourd in its use at the plant of the Edison 
Electric Illuminating Company, Brooklyn, N. Y., 
which is destined to be one of the largest electrical 
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hopper of the stoker is a oonveyor pipe which com- 
municates with the coal magazine placed in the fur- 
nace of the boiler. A screw conveyor, or worm, is 
looated in the conveyor pipe and extends the entire 
length of this magazine. Immediately beneath the 
conveyor pipe is located the wind box, baving an 
opening beneath the bopper, and through which the 
air supply for the furnace is forced. The other end 
of this wind box opens into the air space between the 
magazine and outer casing. The upper edge of the 
magazine is surrounded by tuyeres, or air blooks, 
whioh are provided with openings for the discharge 
of air inwardly and outwardly. 

Each stoker is driven independently by a small 
steam motor attached to and located in front and 
beneath the bopper. The motor has a simple recip- 
rooating piston which is so connected as to turn the 
conveyor shaft which forces the coal into and up 
through the magazine. 

The stoker is entirely self-contained and complete 
in iteelf. The rate of feeding the ooal is controlled 
by the speed of the motor, this being effected by the 
simple means of throttling the steam in the supply 


AMERICAN STOKERS AT UNION STATION, EDISON Co., BROOKLYN, N. Y. 


power plante in the world, plans having been made 
for a 60,000 horse power station, and about one-fourth 
of the plant has already been completed. The boiler 
room, 198 x 46 feet, is equipped with boilers of the 
Cahall water-tube type, each with a nominal capac- 
ity of 500 horse power. The boilersare furnished with 
the American under-feed stokers, three stokers in- 
dependently driven being installed for each furnace. 

Slack coal for the furnaces is received upon boats 
at the foot of a dock and oarried by cars to storage 
bins. From these bins it is elevated to smaller bins 
just above the boiler floor, and from these distributed 
through chutes to the several conveyors carrying it 
to the stokers. Chutes leading from the boiler 
house bins terminate in a weighing apparatus which 
automatically registers the amount of coal passing 
through. 

The illustration herewith, showing the boilersand 
stoker arrangement, was secured before this ooal 
conveying apparatus was installed. 

Passing through the weighing apparatus the ooal 
is distributed by two conveyors to three mechanical 
stokers on each side. These conveyors are driven 
by an eleotrio motor located on the upper front edge 
of the boiler front. Immediately beneath the coal 


pipe to the motor. The ooal fed into the hopper is 
carried by the conveyor into the magazin» which 
overflows on both sides and spreads upon the sides of 
the grates. The coal is fed slowly and continuously 
and approaching the fire in its upward oourse is 
slowly roasted and coked. The gases released from 
it are taken up by the fresh air entering through the 
tuyeres, whioh consumes these gases and delivers the 
coal as coke on the grates above. Every pound of 
ooal fed into the bopper is sabjeoted to thin gas 
making process, and there is no loss of coal through 
grates by reason of the use of dead grates in the fur- 
nace in place of open grate bars. 

The complete combustion produced by this method 
is appreciated when viewing the stack of the plant, 
from which there is no smoke. 


The Chicago Electrical Association. 

Below will be found the Fall programme for 1898 
of the Chicago Electrical Association. The meet- 
ings will be held at 1736-41 Monadnook Building: 

Ootober 7, 1898—'* Electrical Features of the Late 
Spanish-American War, by Thos. G. Grier, West- 
ern Eleotric Co. 

Ootober 21, 1898—'* Practical Pointe on Electrical 
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Measurement,’’ by W. B. Hale, Cable Testing De- 
partment Western Eleotrio Co. 

November 4, 1898—''' The Electrical Equipment 
of a Model Printing Establishment,’’ by George A. 
Damon, Electrical Engineer with B. J. Arnold. 

November 18, 1898—'' The Development of the 
Motor-Cycle,’’ by F. B. Rae, Electrical Engineer. 

December 2, 1898—'' Practical Pointe in Street 
Railway Engineering,” by W. A. Harding, Master 
Mechanic and Eleotrician Calumet Eleotric Street 
Railway. 

December 16, 1898—An address by Artbur V. 
Abbott, Chief Engineer Chicago Telephone Com- 
pany, on Wireless Telegrapby ’’ (illustrated by 
apparatus). 

January 6, 1899—'''Telepbone Engineering 
Some Problems, Solved and Unsolved,” by 8. G. 
MoMeen, Chief Engineer Central Union Telephone 
Co. 

January 20, 1899—'' Observations on Ventilating 
Fans,’’ by Gerard Swope, Western Eleotrio Co. 

The officers of the Association for 1898—are F. S. 
Hiokok, President; T. G. Grier, Vice-President; E. 
J. Swartout, Treasurer; J. R. Cravath, Seoretary; 
S. G. MeMeen, J. M. Hollister, C. Wiler, directors. 


LEGAL NOTES. 


Judge Swan of the United States Distriot Court at 
Detroit, Mich., has just decided that the lapsing of 
a foreign patent after the filing of the application 


fora United States patent, but before ite issuance, 
does not affect the term of the subsequent United 
States patent. 


In the infringement suit brought at Detroit by the 
Sprague Eleotric Motor Company against the Detroit 
Citizens! Street Railway Company, Judge Swan has 


issued an order for a preliminary injunction restrain- 
ing the railway company from using the motor 
alleged to be an infringement of the Sprague patent. 
Another order issued by tbe Judge suspends the in- 
junction long enough to enable the railway company 
to remove the apparatus from ita cars. Within 30 
days 250 must be removed, within 60 days 250 more, 
and witbin 90 days the balance. Sworn statements 
are required at the end of each of these periods that 
the work has been performed as ordered. 


CANADIAN NOTES. 


It is reported that Edward S. Jennison, a Chicago 
engineer, bas a plan to dam the Kakabeka river ata 
cost of $1,000,000 and to utilize ita power for the 


benefit of Port Arthur and Fort William, Oot. The 
intention is that the towns of Port Arthur and Fort 
William sball get their water supply from this 
source, which will likewise give them a fire pressure 
by gravitation. The water will, it is said, be suffi- 
cient also to generate eleotricity to supply power to 
the Port Arthur eleotrio railway as well as eleotric 
light and energy to both towns. 


Application has been made to the Ontario Legis- 
lature for an act to incorporate the Toronto Elevated 
Railway Company, such act to provide that the com- 
pany may, subject to the consent of the munioipali- 
ties affected and subject to all other existing righte, 
construct and operate a system of elevated eleotrio 
railways in Toronto and adjoining municipalities, 
and also in oonj unotion therewith a system of sur- 
face railways in Toronto and other municipalities 
within a radius of 50 miles. 


The annual meeting of the Standard Light & 
Power Company was held this week at the office of 
the company in Montreal. The annual report of 
business for the past year was considered highly 


satisfactory, being the most successful year sinoe the 
company’s incorporation. A contract bas been en- 
tered into with the Lachine Rapids Hydraulic Com- 
pany for supplying current to ran their plant from 
the Lachine Rapids in place of steam. It was de- 
cided to largely improve tbe station by purchasing 
rotary converters, fire proofing tbe building ard 
making the station the most complete d ireot current 
station in the Dominion. In addition to receiving 
power from the Lachine Rapids, there is also a mag- 
nifloent steam plant in reserve, so that their ous- 
tomers are doubly protected. 
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What is Going On in the Electrical World. 


LIGHTING. 


Abbeville, S. C.—An electric light plant for this town 
is being considered by prominent business men. 


Charlestown, W..Va.—The directors of the Charles- 
town Electric Light, Heat & Power Company have, it is 
stated, decided to purchase à new dynamo for incan- 
descent lighting and will change to the alternating 
system. Mr. Hostetter has resigned as manager and 
been succeeded by F. P. Unger. 


Clyde, N. Y.—L. L. Moses of the Clyde Electric Com- 
pany, representing a syndicate, has submitted a propo- 
sition to the common council of Geneva to light that 
city for ten years. 


Fredericksburg, Va.—The council has unanimously 
adopted the report of the committee on light advising 
the erection of an electric lighting plant by the city. 
Bids will be asked for and a special election held to get 
a vote of the people on their acceptance. 


Grand Rapids, Mich.— The board of public works has 
awarded tbe contract for the complete installation of an 
electric lighting plant to the Chase Construction Com- 
pany of Detroit for the lump sum of $89,970. 


Herkimer, N. Y.—The municipal commission having 
sent à communication to the board of trustees request- 
ing the board to call a special election for the purpose 
of allowing the citizens of the village an opportunity to 
vote on & proposition to bond the village for $13,000, 
the money to be used in establishing an incandescent 
electric light plant, the board in compliance with the 
request has ordered an election to be held October 10. 


Independence, Mo.—W. T. Felton of Kansas City 
roposes if granted & franchise to put in an electric 
ight plant here and furnish the city with arc lights 

and a full night service for $90 a year per lamp. The 
resent company charges $75 per light based on a moon- 
ight schedule and shuts off the light promptly at 12 
o'clock, leaving the city in absolute darkness. 


Milwaukee, Wis.—The council of South Milwaukee 
has adopted a resolution providing for the purchase of 
the plant owned by theSouth Milwaukee Electric Light 
& Power Company. Payment is to be made in monthly 
installinents until these amount to $19,000, when the 
company isto deed the plant to the city for $1. This 
course wus rendered necessary because the city is already 
bonded to the debt limit. 


Morenci, Mich.—The village council has accepted the 
proposition of S. A. Scofield & Sons to light this village 
with electricity. The firm has a fine electric plant and 
already furnishes light for nearly all the business places. 


Montpelier, Vt.—The Consolidated Lighting Company 

has added a Stanley dynamo of 200 horse power to its 

lant. It will be used in furnishing light for the State 
ouse. 


New York.—The Edison Electric Illuminating Com- 
pany of New York has issued a circular to its customers 
announcing a reduction in rates on bills due after Octo- 
ber 15. The new rates as stated in the circular will be: 
20 cents per kilowatt hour (equivalent to one cent per 
16-candle nower 50 watt incandescent lamp hour, or 10 
cents per standard arc lamp hour) for first hour's daily 
use ; 15 cents for second hour; 10 cents for the third 
and fourth hour and 5 cents forall use above four hours. 
For wholesale use, 10 cents per kilowatt hour for the 
first four hours and 5 cents for all use above four hours, 
with reduction for quantity. These prices will be made 
for the period October-December, 1898, with the inten- 
tion, should results justify, of making them permanent 
and possibly of still further reducing rates for long-hour 
use or making a maximum rate equivalent to ? cent 
per 16 Cp. incandescent lamp hour. Contracts will be 
made at the above prices, however, for a full year. 
Plans to reduce rates for power service are under con- 
sideration. 


Orlando, Fla.—The electric light company that 
romised to give Orlando a full fledged plant by May 1 
ast seems to have met with obstacles. Poles were se- 

cured and set for the wires, a building was erected, and 
now the engine, boiler, dynamos and other machinery 
are there, but no one to pay the froightand claim the 
property. It has been claimed that the property has 
not been paid for, and is still owned by the shippers. 


Patchogue, L. I.—The Patchogue Electric Light 
Company is contemplating the extension of its lines 
through the Long Island villages of Blue Point, Bayport 
and Savville. The company at present only supplies the 
village of Patchogue. Should the plan of the company 
mature, as it will without a doubt, the company will 
increase their capital stock from $20,000 to $30,000 in 
order to mee* the expenses of the change. 


Port Chester, N. Y.—The Port Chester Electric Light- 
ing Company has just purchased the plant and fran- 
chises of the Westchester Gas & Electric Company and 
will begin ina short time to build an entirely new plant 
to supply the villages of Port Chester, Rye, Harrison 
and Mamaroneck. The capital stock of the new com- 
pany is $50,000, and the otlicers are William E. Ward, 

resident; J. Addison Johnston, vice-president ; Wil. 
iam L. Ward, treasurer, and Walter S. Comby, secre- 
tary. 


Seattle, Wash.—Dawson, Alaska, is to have electric 
lights this winter. A full plant, including five dyna- 
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mos and apparatus for operating twenty arc and 2,000 
incandescent lamps was taken on the steamer Dirigo 
that has just sailed fer Lynn canal. The ou'fit weighs 
thirty-five tons. There isa small outfit already at 
Dawson, which was expected to be operating 800 incan- 
descent lamps by September 15. G. M. Easterly is the 
superintendent of the works. 


Sturgis, Ky.—An electric lighting plant is to be es- 
tablished here shortly by a local company who propose 
to put in a system at their works of suflicient capacity 
to light the town. 


Tekoa, Wash.—Tbe electric light plant owned by 
Frank and Edward Maboney was damaged by fire on 
the 20th ult., much of the machinery being rendered 
unserviceable. 


Utica, N. Y.—The Utica Electric Light Company is 
increasing the capacity of its plant and has ordered two 
125 arc light dynamos, a 250 kw. generator and a 1,000 
HP. Corliss cross compound condensing engine. 


Wharton, Tex.—A company represented by G. C. 
Gifford has been granted a franchise by the town au- 
thorities for a water and electric light plant, and the 
purpose is to erect the plant and put it in operation at 
the earliest possible moment. 


STREET RAILWAYS. 


Alton, Ill.—President Porter of the Alton Railway & 
Illuminating Company declares that his company in- 
tends to spend at least 150,000 in the extension of its 
plant here next year. The plans include the adding of 
fifteen new pattern electric cars and the laying of ten 
miles of new track, including a line to East Alton. 


Baltimore, Md.—Surveyors are now engaged making 
an estimate of the cost of construction of the proposed 
line of clectric railway which is to run from Balti- 
more through Anne Arundel county to Gibson's Island, 
or Mountain Bar, as it is sometimes called, on the shore 
of the Chesapeake bay, 14 miles from Baltimore. A 
certificate of the incorporation of the company has been 
filed at Annapolis, and the Commissioners of Anne 
Arundel county have adopted & resolution granting the 
company the use of the necessary public roads and 
bridges. Thecapital stock of the company is $50,000, 
and the incorporators named are Frank S. Revell, 
Elijah Williams, F. Eugene Wathen, George E. McDon- 
ald, Frank L. Hancock, B. R. Anderson, Robert Moss 
and James P. Bannon of Anne Arundel county ; Wal- 
ter R. Townsend of Baltimore county and James Bond 
and John F. Williams of Baltimore City. 


Boulder, Col.—The city council has granted & fran- 
chise for an clectric car line in tho city to W.C. Dyer, 
J. W. Dean, E. C. Allen and Guy D. Duncan. 


Butler, Pa.—At a public meeting held here a few 
nights ago, & resolution was passed to the effect 
thatit was the sense of the meeting that a street rail- 
way is desired, and that council be recommended to 
grant a franchise with proper restrictions. It is likely 
that an effort will be made to come to terms with the 
company from Warren, Pa, which already has a charter. 


Cleveland, O.—The Consolidated Traction Company 
is introducing electric heaters on its cars. 


Clinton, Mass. — The Clinton, Hudson, Maynard & 
Concord Street Railway Company has filed with the 
selectmen its bond for $10,000 to fulfil the requirements 
of the franchise and have the roa1 in operation within 
eighteen months. 


Haverbill, Mass.—The strike of electric car employes 
here, due tothe company requiring conductors, etc., to 
furnish indemnity bonds, is about clozed as many of the 
men have returned to work and the cars are running 
on schedule time. 


Kansas City, Mo.—P. D. Armour of Chicago has 
recently largely increased his holdings in the Met- 
ropolitan Street Railway, and N. B. Ream of the 
same city has purchased a large block of the stock 
from Robert Fleming of London and has been made a 
director. The earnings of the company have shown a 

radual improvement in the last year and are now un- 

erstood to be equal to 7 per cent. on the capital. It is 
believed here that Armour and Ream desire to gain 
control of the entire street railway system of Kansas 
City, and that they will make many improvements and 
extensions, changing the cable roads to electric. 


Knoxville, Tenn.—Frank S. Hambleton of Baltimore, 
president of the Knoxville Traction Company, and a 
number of Baltimore and New York capitalists inter- 
ested in the Knoxville street railway system were given 
a public reception at the Imperial Hotel on the even- 
ing of the 27th ult. It was one of the most imposing 
atfairs in the history of the city and originated in the 
desire of the business men to entertain the men who 
in giving Knoxville superior street railway facilities 
and in other ways had done 80 much to build up the 
city. Gen. C. C. Howell, vice-president of the Knox- 
ville Traction Company,introduced the visitors to their 
entertainers. 

Laurel, Md.—The establishment of a public park at 
Brashear's Springs and an electric railway from Savage 
to the Springs is being promoted by Mayor Edward 
Phelps and some Baltimore capitalists. 


New Hartford, N. Y.—The trustees have voted to 
grant a franchise through the village to the Sauquoit 
Valley Electric Street Railway Company, a condition 
being that the fare to Utica shall be not more than five 
cents. 

Rochester, N. Y.—The local directors of the Sodus 
Bay Electric Railway Company, as the result of a con- 
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ference with the highway commisaioners, have secured 
right of way along the Ridge road to Sodus. 


Rockford, Ill.—The Rock River Construction Com- 
pany, which has taken the contract to build the Rock 
River Electric Railway, agrees to have the line com- 
pleted from Rockford to Oregon, a distance of thirty 
miles, by January 1. 


Steubenville, O.— Preliminary surveys have been 
completed for a new street railway line between this 
city and Mingo Junction, and the line will likely be 
built within the next few months. It is asserted that 
the line is to be part of the system which is to connect 
Pittsburg with Wheeling by way of the towns along 
the Ohio river. 


Terre Haute, Ind.—A trolley line is being promoted 
io ran between Terre Haute and Meron, thirty-two 
miles. 


Washington, D. C.—The contract for eauipping the 
City & Suburban Railway, formerly the Eckington, has 
been awarded to E. Saxton of this city. Mr. Saxton has 
done all the work of equipping the street railways in 
Washington that have changed their motive power toa 
modern system. He has also done considerable work in 
this line in New York City.—It is expected that the 
stockholders of the Columbia Street Railroad Company 
will hold & meeting early this month for the purpose of 
granting the necessary authority for the issue of bonds 
which will be needed to furnish the money required to 
construct the proposed eastern extension of the road out 
Benning road to the District bounds. It is also under- 
stood that at the same meeting the stockholders will be 
called on to approve the plan of changing the cable 
motive power on the present line to the underground 
electric system, so that the entire road will be operated 
by electricity. It is estimated that the entire cost of the 
proposed work, including the fitting up of the power 
house, will be about $150,000, and it is expected that 
bonds to that amount will be issued. 


York, Pa.—It is understood here that the new man- 
agement of the York Southern Railroad Company in- 
tend to change the branch line running from Delta to 
Peach Bottom into a trolley road, the power to be sup- 
plied by the Delta Electric Power Company. 


MANUFACTURING. ETC. 


Detroit, Mich.—A fire which broke out in the build- 
ing occupied by the Michigan Electric Company, on the 
24th ult., almost entirely destroyed the stock of the 
company, valued at $50,000. It was fully insured. 


New York.—The Journal of Commerce” of Septem- 
ber29says: ''The demand from Italy for certain man- 
ufactures is making satisfactory progress. Upwards of 

21,000 worth ofelectrical material has been purchased 
this week in the local market by shippers to Genoa. 
Exporters interested in the trade claim that in the elec- 
trical line orders will be forthcoming to a greater ex- 
tent during November and December on account of the 
advancement being made in many districts of the coun- 
try with which home products cannot possibly cope. 
American manufacturers are at present actively engaged 
in sending estimates of some magnitude through their 
European agents.” 


TRANSMISSION PLANTS. 


Porterville, Cal.—W. H. Hammond has returned from 
England, whither he went to obtain financial backing 
for & scheme to develop electrical power for irrigation 
and other purposes. The plant will be established 
twenty-nine miles east of Visalia on the Kaweah river. 
The estimated cost of putting in the plant and extend- 
ing the system to Visalia, Tulare, Portervilleand Lind- 
say is $250,000. 


COMPANY MATTERS. 


Columbus, O.—4A dispatch from Fremont, O., states 
that ‘‘one of the biggest deals ever engineered in 
Fremont is about to be consummated. By the trans- 
action Eastern capitalists will acquire possession of the 
Northwestern Ohio Mutual Gas Company's plant in 
Fremont, also the plants of the Fremont Electric Light 
& Power Company, the Fremont Gas Company, the 
Creager Light & Power Co., and the Fremont Street 
Railway Company. All of the above plants are to be 
en into one and managed and operated under one 


PERSONAL AND MISCELLANEA. 


John Leach, an engineer at the Evansville, Ind., 
electric light plant, on the night of the 24th ult. fell into 
the running machinery and was instantly killed. 


John H. Moffit. general manager of the Syracuse (N. v.) 
Rapid Transit Company, has resigned. It is thought 
likely that his successor will be C. Loomis Allen, engi- 
neer of the road. 


Samuel L. Gilmore of Lewiston, Me., & lineman on 
the Lewiston, Brunswick & Bath electric road was 
killed recently by a shock from an 18,000 voltage wire. 
He was at work repairing a wire about three miles from 
Lewiston when the accident occurred. Gilmore was 
about 30 years of age. 


Col. Eugene Griffin of the First Regiment Volunteer 
Engineers and vice-president of the General Electric 
Company, who returned sick from Porto Rico on the 
transport Concho, which arrived at New York several 
days ago, is not yet fully recovered from the attack of 
fever which prostrated him. 


At Albany, N. Y., a few nights ago, a lad named Jer- 
emiah Kennaliy was struck dead by an electric shock 
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which he received while endeavoring to get a light for 
his cigarette from an arc light in a music garden. As 
soon as Kennally touched the light he fell to the ground 
and died almost instantly. 


A special to the Denver ‘‘ News’’ from Salt Lake, 
Utah, states that a test of the Whitehead electric volley 
gun, the invention of a Salt Lake man, was made on 
the 16th ult., in the presence of a number of Eastern 
ordnance éxperts and Prof. D. C. Hanish of London. 
The test demonstrated that the twenty-barrel gun 
would discharge upwards of 10,000 shots per minute. 
The projectiles are of a special pattern, being the in- 
vention also of Mr. Whitehead. The experts were satis- 
fled by the test, and pronounced the invention superior 
to any machine gun now in use. Several of the guns 
will be made by a Connecticut firm at once, and a test 
will then be made by the War Department. 


Alexander Graham Bell, the inventor of the tele- 
paene, arrived at San Francisco, Cal., two weeks ago on 
is way to Japan. He was accompanied by his wife 
and daughters and sailed for Yokohama on the steam- 
ship Coptic. In conversation with a representative of 
the Call hesaid : ‘‘I have not given the telephone 
much attention of late, for I have not been connected 
with any erhi hone companies during the last fifteen 
ears. Aerial navigation and its multitudinous prob- 
ems have absorbed my time to the exclusion ot all 
other scientific questions. I am now preparing a series 
of papers on the subject of aerial locomotion for the 
National Academy of Science. They will be published 
soon after my return tothis country. Aerial naviga- 
tion is coming; it is almost here, I was a witness of the 
first practical aerial test made—that of Prof. Langley 
with his aerodrome propelled by steam, and we may 
soon expect great strides in this line of invention." 


A correspondent of the Cambridge, Mass., Tribune“ 
has been visiting Chillicothe, Ohio, lately, and had 
there his first cognition of a woman street-car con- 
ductor. He boarded a car the conductor of which was 
"an exceedingly attractive specimen of the fair sex," 
and gives his impressions as follows: '' At first I sup- 
posed that this was some special graft of the Young 
Women's Christian Association, and that ‘the proceeds 
of the day were to be devoted to the Soldiers’ Aid Asso- 
ciation,’ or some other equally laudable beat, and I 
looked carefully through my pocket for something 
smaller than a quarter before I proffered my fare, as I 
anticipated ' there would be no change on this special 
occasion.’ But I was in error, for a ten-cent piece and 
two nickels were extracted from the leather bag the 
young woman wore at her waist-belt, and I received my 
change with a blush at my unwarranted suspicion. A 
series of inquiries from my neighbor in the car resulted 
in discovering that the Chillicothe Street Railway Com- 
pany have in their service seven young women ( my in- 
formant, who was a gay youth with a red necktie and 
a general air of levity, characterized them as mainly 
daisies’) who are performing their arduous duties ina 
thoroughly polite, conscientious and satisfactory man- 
ner, commanding the respect of all (and the evident 
admiration of my youthful friend), while working 
nine hours daily, with one day off in seven, and receiv- 
ing for their labor the altogether preposterous remuner- 
ation of $4 per week ! I did not fail to observe that the 
young woman who personally conducted my car was 
neatly and suitably dressed and that she managed to 
keep her hands clean—a saving grace that seems abso- 
ne unattainable tothe average male street-car con- 

uctor." 


COMMERCIAL PARAGRAPHS. 


From all accounts the Electrical Engineer Institute of 
Correspondence Instruction, 120 Liberty street, New York, 
is prospering. There are three excellent courses of study 
offered by this Institute to those who desire to obtain an 
electrical education but who cannot well spend the timeto 
attend a college. The junior course, in which the simple 
mathematics and elements of electricity are taught, costs 
$55, payable in monthly installments of $2. For the senior 
course the charge is $75, payable in like manner. A more 
advanced course is offered to those desiring to become pro- 
ficient in the deslgn of continuous and alternating currert 
apparatus, for which $55 is charged, payable in $2 monthly 
installments. We understand the instruction papeis of 
this Institute have been carefully compiled by some of the 
leading engineers in the electrical profession. A corre- 
spondence school such as this should undoubtedly prove 
of value to a large number of persons who are employed 
during the day and have only the evening in which to 


study. 


The growing demand and the popularity of the Power 
Pümp manufactured by Goulds Manufacturing Company of 
Seneca Falls, N. Y., hag made it necessary for the company 
to greatly increase the number and variety of its patterns. 


In a catalogue recently issued by this well-known concern 


a large number of different types of Power Pumps are 
fully illustrated and described, as well as a number of 
pumps now in actual operation for special purposes. The 
catalogue will be sent to those interested on request, The 
branch offices of this company are at 16 Murray street, 
New York, 8 Oliver street, Boston, and 22-24 North Canal 


street, Chicago. 


Owing toa disastrous flre on September 24 which de- 
stroyed their offices the Michigan Electric Company, De- 


troit, Mich., announce that they have leased temporary 
quarters at 106 Woodward avenue, where arrangements 
have been made for carrying on business as usual. Anew 
stock of electrical material is already on hand, so that 
there will be no delay in the filling of orders. Work on 
permanent quarters is now being pushed with all possible 
speed, and in a very short time this well-known company 
will be in better condition for business in all departments 
than ever before. 


The Carborundum Company of Niagara Falls, N. V., 
bave now ready for distribution an exceedingly attractive 
catalogue descriptive of their goods. In this book, which 
contains over sixty pages, is described and illustrated the 
various productions of this concern as well as a large va- 
riety of goods manufactured out of carborundum. These 
include cloth, paper, rubbing bricks, scythe stones, and 
drum wheels for use in the making of gloves. The New 
York representative of the Carborundum Company is Mr. 
Emil Ulrich, 136 Liberty street. 


We are in receipt of an interesting and attractive book- 
let recently gotten out by the Graham Equipment Com- 
pany, 170 Summer street, Boston, describing the well- 
known Graham Steel "I" beam truck. The main stress 
member of the side frame of this truck isa Carnegie steel 
I beam, weighing 10 lbs to the foot. This beam runs the 
entire length of the truck, and forms a continuous support 
for the car body, which is rigidly bolted to it. No spring 
base is used, the flexible suspension being confined entirely 
to the axle-boxes, The use of the I beam frame permits 
securing the pedesta!s and motor supports by single bolts 


and makes the side frame very rigid and stiff, without the 
use of either bolted or riveted joint. 

It is the símple and logical application to truck building 
of the most approved transverse stress member in bridge 
and roof construction. 

The center cross member is a 5" steel channel, held fast 
by two 34” rods, the end cross members being 8” extra 
heavy steel tubing, with = rods through the center. The 
rods bind the two side frames together, making the 
strongest, lightest and simplest truck frame ever built. 

These trucks are now being sold at $150 each, and how 
highly they are thought of may be gathered from the fol- 
lowing letter: 

Winchester Ave. R. R., 
West Haven, July 18, 1894. 

The truck gives perfect satisfaction. I consider it the 
best truck on the market, and the president and board of 
directors say it is the finest riding truck they ever rode on. 
Yours truly, ALBERT E. PoNp, Supt. 


The Electric Appliance Company, Chicago, have taken 
the general Western agency of the Utility Shade Company, 
manufacturers of the Utility Shades ein paper and cellu- 
loid. These shades are something quite new in the elec- 
trical line and are destined to find a very large field as 
they possess a great many points of merit, among which 


may be mentioned the following: They are very light in 
weight, neat in appearance and practically indestructible. 
They require no separate shade holder and are low in 
price. They are made in a number of different shades and 
colors. The Electric Appliance Company have issued a 
special catalogue of these goods, which they will be 
pleased to send to the trade upon application. 


The Warren Electric & Specialty Company of Warren, 
Ohio, well-known manufacturers of High-Grade, Anti- 
Trust Incandescent Lamps, have recently gotten out an 
attractive blotter in which they say: 

POLNTERS WITH A POINT. 


No.1. Who furnished four thousand two hundred and 
twenty volt Sop for the new steel pier at Atlantic Oity? 
We did. Were they eatisfactory ? Write the management 
there and see. 

No.2. Woman leads the world. She used smokeless 
powder for ages before men thought of inventing it. 

No.8. Who sold ten thousand lamps to the Masonic 
Temple in Chicago? We did. 

No. 1 Science has discovered microbesin kisses. This 
shows the micrebe is not such a fool as he looks. 

Noh. If we can please such large and critica] buyers as 
the above, don't vou believe we can please you? e will 
try hard. Try us please. We have a strictly high-grade 
lamp at a close price. 

No. 6. Better save your burned-out lamps and bases and 
when you have 250 write us. They are worth money. 


The Schieren Booth at the Omaha Exposition. 


One of the most attractive booths in the Machinery and 
Electricity Building at the Trans-Mississippi Exposition is 
that of Chas. A. Schieren & Co., in the busy northwest cor- 
ner of the building. 

The most prominent feature of the exhibit is a monster 
: perforated electric belt 72 inches 
wide. Thisis one of a great number 
of belts of that size manufactured by 
Chas. A. Schieren & Co., and isa 
striking example of the art of mak- 
ing large belts, in the manufacture of 
which this firm excels, 

At one side of the booth an im- 
mense hide is suspended, intended 
simply to exemplify their justly 
celebrated Dixie tannage. Alongside 
is a picture of their famous Dixie 
tannery, Bristol, Tenn. The capac- 
ity of this tannery 1s 60,000 heavy 
hides per year. It is located in the 
heart of one of the best oak bark re- 
gions of the country. Thetannage is 
the old long process with pure oak 
bark. This, together with their high 
order of workmanship, is conclusive 
of tbe fact that they secure to their 
belts the longest possible life and 
wear in leather belting. There are 
several rolls of their high-grade 
short-lap belting on exhibition. 

The electric and perforated electric 
belting is well represented. This, the 
perfection in belting for dynamos 
and other swift-running machinery, 
is too well known to need any de- 
scription here. Itis to be found in 
use in every city and almost every 
town in this country and also very 
extensively in Europe, South Ameri- 
ca, Asia, and in fact all over the 
world. 

There is also a roil of link belting, 
showing the patent American joint, 
which enables the belt to conform 
perfect! y with the crown of the pul- 
leys and to run perfectly on odd 
drives, as for instance a ''quarter 
turn" Another of this firm's many contributions in the 
line of progress to be seen at the Exposition is their 
„Giant“ lace leather. This is unique in color but is got- 
ten out solely for strength and durability, and the demand 
for itis conclusive proof of its great and uniform success, 

It isa significant fact that on oak backs, bellies and 
shoulders, whieh are also represented in thetr exhibit, 
Messrs. Chas. A. Schieren & Oo. justly enjoy the same repu- 
tation among shoe manufacturers as upon leather belting 
and lace leather in the immense community of belt users, 

The exhibit includes also Pump aud Valve leather, 
Round Solid, T wist and Patent Solid belting, Electric Belt 
Dressing and Cement. 

A visit to this attractive booth (see illustration) is 
bound to prove instructive to all users of leather, and the 
interesting literature dispensed as souvenirs will com- 
mend itself to all seeking information in this line. Mr. 
Herman A. Giese isthe representative in charge. 


We arein receipt of two handsomely gotten up cata- 
logues recently issued by the New Britain Machine Com- 
pany of New Britain, Conn. One of these describes in de- 
tail the Case Automatic High-Speed Engine and contains 
some forty pages. It is fully illustrated with half-tone 
cuts and there are several useful tables showing the horse- 
power, speed, floor or other space required, etc. The see 
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ond catalogue is devoted to a description of the Chain Saw 


Mortiser manufactured by thesame concern. The various 


types of mortisers are shown with a description of each. 
In each case the specification is given as well as a short 
table showing exactly what that special type of chain 
saw mortiser will accomplish. The last few pages are de- 
voted to a number of very favorable testimonials, In 
short, these two catalogues describe in an attractive man- 
ner the high grade goods for which this company has been 
enjoying a large domestic and foreign demand. 


RECENT COMPANY ELECTIONS. 


Philadelphia Traction Company, Philadelphia.—Presi- 
dent, George D. Widener; vice-president, William L. El- 
kins; secretary and treasurer, Alexander Rennick; di- 
rectors: P. A. B. Widener, William L. Elkins, Thomas 
Dolan, James MeManes, J. B. Altemus, George W. Elkins. 


Union "rraction Company, Philadelphia. —President and 
general manager, John B. Parsons; vice-president, George 
D. Widener; secretary and treasurer, Charles O. Kruger; 
directors: John B. Parsons, George D. Widener, Peter A. 
B. Widener, William L. Elkins, Thomas Dolan, James Me- 
Manes, Alexander M. Fox, Jeremiah J. Sullivan, Alfred 
Smith, William H. Shelmerdine and George W. Elkine, the 
Jast named being elected to fill the vacancy caused by the 
retirement of John Lowber Welsh. 


INCORPORATIONS. 


The Eureka Electric Company, Chicago, Ill. Capital 
stock, $10,000. Incorporators: J. Kusel, Arnold Cohn and 
H. J. Kusel. 


The McKinney Electric Light & Motor Power Company 
has been incorporated at Austin, Texas, its purpose being 
to supply electricity to the public for all purposes. Capital 
stock, $'7,000. Incorporators: L. A. Scott, J. P. Nuneley 
and D. T. Pardue. 


The Georgia Heating & Lighting Company, Atlanta, Ga. 
Capital stock, $10,00). President, J. F. Burk; secretary 
and treasurer, Dr. R. J. Thurmond; directors: J. F. Burk, 
R. J. Thurmond, R. H. Wilhoyt-, W. A. Ellis and W.T. 
Glacon. 


The Missouri Electrical Railway Company, Kansas City, 
Mo.—to build and operate street railways in Kansas City, 
Jackson andadjoining counties, the motive power to be 
electricity, compressed air or cable, and to dealin street 
railways and street railway securities. Oapitat stock, 
8500, 000, divided into 100,000 shares of $5 each. Stockhold- 
ers and directors: Chett MeDonald, Henry Smith, Benja- 
min F. Burd, William H. Brown and Frank W. Sears, all of 
Kansas City. Mr. Sears holds 99,200 shares. 


ELECTRICAL PATENT RECORD. 


LETTERS PATIENT ISSUED SEPTEMBER 27, 1898. 


ELECTBIC RAILWAYS AND RAILWAY APPLIANCES. 


611,271. Electric Railway. Oscar Preil, Washington, 
D. C., assignor to the Wheless Induction Railway 
Company. same place. Filed Dec. 30, 1897. 

611,867. Trol'ey-Pole. Albert M. Meredith, Philad-Iphia, 
Pa., assignor, by direct and mesne assignments, to 
George Grant Armor, Baltimore, Md. Filed March 81, 
1897. Renev ed July 16, 1888. 

611,451. Motor-Mounting for Electric Cars. Sidney H. 
Short, Cleveland, O. Filed June 26, 1897. Renewed 
May 19, 1898. 

611.559. Electric Railway System. George L. Campbell, 
Dushore, Pa. Filed Oct. 29, 1897. 


ELECTRIC LIGHTS AND APPLIANCES. 


611,460. Electric-Are Lamp Timothy H. Pettengill, Am- 
sterdain, N. Y. Filed Sept. 4, 1897. 


ELECTRICAL MACHINERY AND APPARATUS. 


611,273. Means for Supporting Electric Motors, Louis T. 
Pyott, rhiladelphia, Pa. Filed May 14, 1897. Renewed 
Feb. 23, 1898. 

611,165. Controller for Electric Motors. Harry P. Davis, 
Pittsburg, Pa., assiznor to the Westinghouse Electric 
& Manufacturing Company of Pennsylvania. Filed 
Avril 19, 1898. . : 

611,501. Mechanism for Imparting Successive or Alter- 
nating Movements, Elisha Moore, Meductic, Oanada. 
Filed Feb. 3, 1898. , 

611,558. Apparatus for Starting Motors. James Burke, 
New York City, assignor to the Bullock Electric Manu- 
facturing C: mpany of Obio. Filed April 4, 189s. 


TELEPHONE AND TELEGRAPH APPARATUS. 


611,448. Apparatus for Printing Telegraphic Messages. 
Godfrey M. Gibson, Chumleigh, England. Filed Nov. 


10, 1896. 
611,531. Telephone System. Georg Ritter, Stuttgart, Ger- 
many. Fi'ed Feb. 23, 18%. 


MISCELLANEOUS. 


611,243. Safety-Fuse for Electric Cireuſts George W. 
Gardanier, Nyack, N. Y., assigoor of three-fourths to 
David G. Black, Lake Hill, N. Y., and Thomas J. 
Smith. Ro-elle, N.J. Filed Dec. 16, 1897. 

611,258. Truss-Frame for Electric Vehtcles. Karsten 
Knudsen, Chicago, III., assignor tothe American Elec- 
tric Vehicle Company, same place. Filed Oct. 20, 1597. 

611.466. Alternating Current Measuring Instrument. 
‘Harry P. Davis, Pittsburg, and Frank Oonrad, Wil- 
kinsburg, Pa , assignors to the Westinghouse Electric 
& Manufacturing Company of Pennsylvania. Filed 
May 7, 1898. 

611.592 Aiternating-Current Voltmeter. Harry P. Davia, 
Pittaburg, and Frank Conrad, Wilkinsburg, Pa., as - 
signors to the Westinghouse Electric & Manufacturing 
Company of Pennsylvania, Original application filed 
Mav 7. 1898. Divided and this application filed June 
18, 1898. 

DESIGN. 


20,410. Transformer-Case. Frederick C. Sutter, Swiss- 
vale, Pa. Filed Aug.6, 1898. 


TELEPHONE AND TELEGRAPH. 


The Telephone Deal in Minnesota. 


The St. Paul Pionecr-Press of the 21st ult. gives some fur- 
ther particulars relative to the telephone deal in Min- 
nesota. It Says: The Northwestern Telephone Exchange 
Company yesterday closed a deal by which it acquires 
control of the independent long distance lines in Southern 
and Western Minnesota, Northern Iowa and South Dakota, 
including the Minnesota Central Company, which recently 
secured a franchise in St. Paul. The lines included are the 
Western Electric system, the Western Electric Telephone 
Company, the Minnesota Mutual Telephone Company and 
all their dependent and allied companies, which in- 
clude the Southern Minnesota and Southern Dakota 
Telephone companies, the Union Electric Telephone 
Company, the Minnesota Central Company, and 
Western Minnesota Telephone Company. The parties 
to the agreement agree that their long distance lines 
shall hereafter operate in harmony and in direct connec- 
tion. They will be interconnected so that any town in 
the territory of any compauy which is & party to the 
agreement can get direct telephone connection with any 
other town on any of the wires of the allied companles. 
The rew deal goes into effect to-day. All the parties to the 
agreement are bound not to have any business relations 
with other companies, thus preventing outsiders from 
making any sort of connection with them." 

Referriug to this coup of the telephone monopoly the 
Boston News Bureau says: 

“ We understand that the purchase price of the 900 miles 
of independent telephone line in the Northwest by the 
Erie Telephone Company was $50,000. [The Northwestern 
Company is controlled by the Erie ] 

* Boston people do not realize the importance of the 
above purchase to the Erie Telephone Company. Thein- 
dependent telephone movement in the Northwest had 
assumed large proportions, '1 here were five companies in 
the field witb a capitalization of $30,000, all under the 
management of the Western Electric Telephone Company. 
These companies owned 3,000 miles of toll line in the 
Northwest, practically embracing the entire toll line op- 
position in the States of Minnesota, Iowa and the Dakotas, 
and reached 300 points not reached by the Erie Company. 

The Erie Company purchase was of the lines of the 
Union Electric Telephone Company, which is the only in- 
dependent company paralleling the Erie Company's lines, 
butasa result of this purchase the Erie Company agrees 
to place Bell instruments on all the Western Electric 
Company’s lines at a small rental which includes the cost 
of repairs, and both systems will be operated as one. 

“This is declared to be the first instance where a Bell com- 
pany bas ever entered into an extensive arrangement with 
an independent company; the previous policy has been to 
ignore or fight the independents. In this case there is no 
transfer of stock, other than of the Union Company, and 
the independent companies maintain their separate exist- 
ence and build and maintain their own lines, 

„This purchase is considered of great advantage to the 
Erie Company as it practically cuts off the new Minneapo- 
lis independent telephone exchange from all toll connec- 
tions, for undoubtedly in connection with the Western 
Electric Company's lines the Minneapolis company would 
have been able to make inroads on the Erie Company’s 
business. This agreement likewise cuts off a number of 
other independent exchanges in various cities, as under the 
agreement only toll lines are embracea, and it probibits 
any affiliation with lines other than those using Bell in- 
struments."' 


The Poughkeepsie E«gle states that a large force of mei 
is at work at Fishkill Landing putting up poles and wires 
foralong distance telephone to connect Fisbkill, New- 
burg and Peekskill directly with New York City. This 
work is being done by the American Telegraph & Tele- 
phone Company for the Hudson River Telephone Com- 
pany. The new cable across the river at Newburg is for 
this line. Heretofore the crossing of the river has been 
made by the cable at New Hamburg. : 


The construction of the new Standard telephone ex- 
change at Atlanta, Ga., is nearing completion. The under- 
ground condulta will be finished in about three weeks, The 
officials of the company state that 1,000 phones would be 
in operation by January 1 and over 3,000 in à few weeks 
after that. The Standard company is offering 'phones at 
much lower rates than the Bell, but itis expected that the 
Bell company will meet these rates, and perhaps cut 
under tuem when the Standard people begin operations. 


The Michigan Bell Telephone Company bas won its suit 
against the city of St. Joseph, Mich. The decision gives 
the company the right to erect poles in certain streets 
w hich the council refused. 


A special to the St. Paul Dispatch from Park Rapids, 
Minn., states that Moody & Kerlin will soon begin the con- 
struction of a telephone line from Park Rapids, via Hub- 
bard and Latona, to Mehnaga. 


Association of Fire and Police Telegraph Superin- 
tendents and Municipal Electricians. 


Chairman Ellett of the Executive Committee of the 
Association of Fire and Police Telegraph Superintendents 
and Municipal Electricians bas issued a call for a meeting 
of his committee for October 8 and 9, at Wilmington, Del., 
the home of the President of the Association, Mr. John W. 
Aydon. The following gentlemen compose the com- 
mittee: 

W. Y. Ellett, Supt. Fire Telegraph, Elmira, N. Y., Chair- 
man. 

M. W. Mead, City Electrician, Pittsburg, Pa. 

Capt. William Brophy, Chief Electrician Wire Inspection 
Department, Boston, Mass. 

W. H. Thompson, City Electrician, Richmond, Va. 

F. O. Mason, Supt. Police Telegraph, Brooklyn, N. Y. 

The committee at this meeting will revise the By-laws of 
the Association and decide upon matters pertaining to the 
next regular meeting of the Association, which will be 
held at Wilmington, Del., September 5, 1899. All members 
of the Association are invited to be present at this meet- 
ing of the Executive Committee on October 8 and 9, Presi- 
ident Aydon having arranged to entertain all who can 
make it convenient todo so. 

Applications for membership will also be received and 
acted upon at this session. 


A practical test of the Canadian Pacitic’s new copper 
wire was made on Wednesday last between Montreal and 
Vancouver, and the time consumed in sending a message 
to Montreal and transmitting reply to Vancouver was 
about a minute. The wire was duplexed, being made 
capable of carrying two messages in the opposite direc- 
tions. The actual distance covered by this new wire is 
about 2,900 miles, constituting probably the longest direct 
land line circuit for daily work in the world. To pass across 
this immense distance signals only occupy one-fifth of a 
second. This direct current will enable Montreal, Van- 
couver, Winnipeg, Rossland, Nelson and other far Western 
points to transact speculative business between these 
points almost as quickly as between Montreal and Ohi- 
cago. The alternative telegraph line to the Kootenay via 
the Crow’s Nest Paas line, will also be completed this fall. 


At Chattanooga, Tenn., an ordinance introduced in the 
council to extend the franchise granted to J. A. Helvin for 
a new telephone system, which expired September 7, was 
referred to a special committee consisting of Aldermen Mo- 
Mahon, Martin, Glover, Forstner and Hill. 


The long distance telephone line between Portland, 
Ore., and San Francisco is nearly completed. There is a 
gap of forty miles only between Grant's Pass and Oakland, 
Ore., remaining to be wired, and 100 men are now at work 
on this section. 


Consul Roosevelt at Brussels writes that work is soon to 
be begun on a telephone line between Berlin, Brussels and 
Paris. When completed, the line will be more than 620 
miles long, and therefore the most important telephone 
line in Europe. 


New Companies Incorporated. 


At Jefferson City, Mo., the Atlanta Telephone Company 
of Atlanta, Macon county, Mo. Capital stock, §2,700. In- 
corporators: H. H. Abbott, S. H. Nash, R. B. T rner and 
others. 


At Trenton, N. J., the Atlantic Telephone Company. 
Capital stock authorized, 8100, 000. Incorporators: Frede- 
rick L. Benson, Alfred Dingler, Jersey City; John J. Mc- 
Closkey, Philadelphia. 


The Postal Telegraph Cable Company, Des Moines, Ia.— 
fo construct, acquire and operate telegraph lines within 
the State of Iowa. Capital stock, $50,000. Incorporators: 
C. F. For, R. J. Wurst and R. W. Banks. 


The Ottumwa Long Distance Telephone Company, Ot- 
tumwa, Ia.—to build long distance telephone lines in the 
States of Iowa and Missouri. Capital stock, $10,000. Incor- 
porators: J. C. Goddard, A. H. Cowdery and P. E. Wilcox. 


The Morgantown & Dellslow Telephone Company, Mur- 
gantown, W. Va. Oapital stock, $100,000; subscribed, $500 ; 
paid in, $50. 

The Luraville & Suwanee River Telephone Company, 
Luraville, Fla.—to construct and operate a telephone sys- 
tem. Capital stock, $3,000. Incorporators: Thomas I. Me 
Intosh of Luraville, Sidney V. Hough of Lancaster, Fla., 
L. T. Boatright of Live Oak, Fla., Wiiliam T. Dees of 
Mayo, Fla. 

The Meridian Telephone Company, Meridian, Miss. 
Capital stock, $16,000. Incorporators: J. D. P. Lewis, J. P. 
Walker, Henry A. Coit, Henry A. Turner and others. 


The Greenbrier & Pocahontas Telephone Company, 
Ronceverte, W. Va. Capital stock, $1,500, 
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- ELECTRICAL SECURITIES. 


_ Thè subjoined quotations of Electrical Securities dealt in at the leading commercial centers are compiled from special reports received by Buxcraicrry from a variety of sources. 
The utmost care is cxercised in their collection and preperation, and every effort is made to secure accurate and reliable information. be management of this journal will esteem it 
a favor to have brought to their attention any inaccuracies readers may discover in these columns. 


Abbreviations: crt. indb., certificate of indebtedness; coll., collateral; cons., consolidated; const., construction; conv., convertible; com., common; deb., debentures: exten., 


nsion ; gcn., general: g., gold; guar., guaranteed ;° inc., income; imp., improvement; pd., paid; pfd., preferred; mtg., mo 7 tr., trust; A., annually; S., semi-annually ; 
0 Quarteily: A. & O., Apl and Oct.; F. &. £f. Feb. and Aug.! M. & S., May and 8ept.; J. & D.; ae and Dec.; J. & J., Jan. an june. Ven) UT j Tes y 


STOCKS. 
PASSENGER RAILWAYS. | PASSENGER RAILWAYS. 


Capital Stock. - Capital Stock. 
——————] Bate and Date ot — — — —— — | Rate and Date of 
WANE. Par|Authorz'd| Issued. Last Div. Bid. |Asked. NAME. j|Par|Authorz'd| Issued. Last Div. Bid, Asked. 


Albany, N V. - Oct3: Hartford Conn.— ct: 


Hartford Street Ry. Oo........ ... . 100) $4,000,000) $200,000/8 & B., Jan.,'98. 140 oo 

8 Ry, T 100 2,000,000) $1,750,000 AA Aug. e. 150 | 155 Hartiord & West ford RR .....| 100| 1,000, 247. 0000 ee a ee 

Troy Oity way Oo.. 100 2,000, 000 2,000,000] L 4, Aug , 98, | 55 67 

Traction Oo. (Saratoga) 100 50,000 50, 000 2 cove . ee Holyoke Mass.— Oct 8: 

Allentown Pa.-—Oct3: Holyoke Street Ry. Oo..............| 100; 100, 000 400,000/8 & A., Jan., . |180 | 190 

Allentown & Lehigh Val. Trac. Oo. 4,000,000} 1, 500, m T 16 Hoboken, N. J.—Oct 8: 

Bridgeport, Conn- Oct 3: North Hudson Oo. (N. J.) Ry. Co. . 25| 1,250,000) 1,000,000|8 3, 1892. 70 oo 

Bridgeport Traction Oo. . 100| 2,000,000] 2,000, 000 l & Aug., '97. 89 Indianapolis, Ind —oect 3: 

Baltimore Md.— Oct ë: tizens’ Passenger Ry. ewe Gee ves eo} ere 5,000,000 5,000,000 % % % % „% 0% %%% „%% 25 268 

Baltimore Oity Passenger Ry. Oo...| 25| 6,000,000| 2,500,000/5 & 8., July 2,95. | 71 | 72 [Lancaster, Pa.— Oct 3: 

a Baltimore Gonsol dated Ry. CO. . 925 10.000,00 9, 177, 00002 4 8., July 15,'98 226 23 Pennsylvania Traction Qo..........| 100|10,000,000| 9,900,000 . . . 2s - 

Central Ry. Oo. of Baltimore Ofty..| 50 '800,000| 800,006 % A. Dec. 1897. | 90 | 82% || Lancaster & Oo! Electric „5 ence * 

Boston, Mass.— Oct 8 : West End Street Railway.......... nd 

New England Street Ry. .. 2 5,000,000| 1, 081, 9251 96 Q., Jan.15, '97.| ... ss Louisville, Ky.— Oct B: 

North Shore Traction .... ee COM. 100 4,000,000 4,000, 66% %%% %% %% „%6„%„“ 10% 11 Louisville By. ess s COM. 100 4,000,000 8,500,000 285 . Oct., 197, 84 39 

North End Street Ry. Go. . .. orn. 100) 2,000,000] 2,000,00016 96 S.A. O.a | 3, 8 |Loutsville Ry. . . . . . fd, 100| 2,500,000 2.500.000 252 % B., Oct.1,'t8. 96 | 100 

est y. 9 2 2 " A A 3 ? L] U . 4 

b West End Street Ry. Co...8 % pfd.| 50| 6. 400.000 6,400,000|4 % S.. Oct. 1, 98. 1066 Minneapolis. Minn.— Oct 8: 

Boston Elevated R. R. Cee 66 6 100 10,000,000 2 4 26 Aug. 98, 09 6934 'Twin City Rapid Transit. . com. 100 17,000,000 15,010.000 S 2 d 

Brooklyn N. Y.-9«ct8: Twin Oity Rapid Transit....7 % pfd.|:-..| 8,000,000) 1. 714. 200134 &. Jan., 98. {101 | 103 

Brooklyn City & Newtown Ry......| 100| 2,000,000| 1. 928, 400% & Fcb. 1,1898. 210 | .. [Montreal. Canada. Oct 3: - 

Brooklyn Ras. Transit Oo., tr certf.. 100 20,000,000 20,000, TT oo 642 4 64 Montreal Street Ry. Co. mr 50 4,000,000 4,000,000 8 8. M. & N. 278 27614 
Brooklyn Hel hts Railroad. eens 200,000 200, e noe 3 Toronto Street Ry. Co.... 959959 2 66 0 100 6,000.000 000,000 134 % B., J. & J. 1275 108 
*dBrooklyn RR... 9 100 12, 000, 000 12. 000, 000 25% % Q., July, 98.215 | 2155 
Brooklyn, Queens Oo. & Sub. ....| 25000, 000 2,000, UOuuvy; a Vs Memphis, Tenn.- Oct 8 : 

money 8 Brook! RR.......| 1 er on 1 15€ & Oct. 1, N. a Memphis Street Railway Co. . . .... 100 600, 00  500,000| . . . .. . Bi. 

un e s» 929 @ecelsone " A " 1 
Kings County Traction Co....... 100 4, 500, 000 4,500,000|1 3¢ July 26, 07 ee ae New Haven, Conn.— Oct 3: 
Naeran = A © veg e 999 99. 2.080.000 200.030 Kess En T Mr Paven n e eee 200 100 009 9085 xi sept. . 62 eve 
ntic Aven . : „ 297 ˙— eens ee oe ew Haven wa ete 250, 1,000, uly '96. | 60 
gBrooklyn, B. & W. E. Railroad. ..... 1,000,000) 1,000,000, ............ "bows New Haven & Centerville’. Dass 1 í 8989005 800,000 5 T = 

Buffalo, pat R 186 RR 15:090 e "n V *, » 600,000 9**»259026060600060 40 43 

Buffalo & Niagara ec. yes 8 A " 5 95255 „6 „ 0 Cw eans, = 3 

Buffalo Railway Oo 2 „ 0 %%% „%%% 100 6,000,000 §,870,500/1 3 Q. Dec., '97. 79 81 Canal & Olaiborne RR. Oo.......... 40 240.000 240, 0004 x% 8 Jan., 98. 150 180 

Columbus O.-Oct 8: NOT 838 & e todd 100 1885 38858 1*4 X Q., Jan., 98. = 124 

2 ew Orleans Traction Oo...... ; ,000, ,000,000|  ............ "NAM 

Oolumbus Street Railroad. .:.-.....| 100 8,000,000| 3,000,001 * Q., Aug., '98. | 5174) 58% New Orleans Traction G0. . . pid. 100! 2500000 2.500.000 ... 28 16 

Columbus Contra! Street Railroad..| 100; 1,500,000 1.800 00% .. . . . . . fee r City r 1... | 100 2.000.000) 2,000,008 3 S., Jan. s. ;; 283 

pay e. b ew e ty Lake RR... uar. , LI 2,000,000 e. t Jan U 98. 81 es 

Charleston, S.C. Oct 8: Orleans Railroad. m ec 50  500,000| 185,000 195 K., June, 84. 28 | 9$ 

Charleston Olty RE. Us. . . .. .. 9| 100,000} 100,000/8 % S. Jan., 99. 81. Charles Street Eailway..........| 50| 1,000,000] 1,0000001% 54. Jan.. 527 88 

Enterprise City O00... . . . . 75 1, 000,000 280, e een eee 

Chicago, III.—Oet 8: Central Orosstown RR...............| 100| 600, 000 600. 000 234 % Q. 2 

Ohicago M AL Oo.... „ % % % %% „„ 1 12,000,000 12,000,000 8 Xx Q. 290 292 eChristopher & 10th Sts. RR. guar. 100 650,000 650,000 2 % Q. July, 198 160 165 

Ohi & South Side R. T. RR. 100 10,828,800 10, 828, 80007 oe oo Diy Dock, E. Brdw'y & Battery RR. 100} 1,200,000 9880 x Aug., 98. |170 190 

Lake t Elevated ER............| 100 10,000,000| 10,000,000; ...... —" 13 1834 etropolitan Street Ry. Co........| 100} 80,000,000| 80,000,000 112 % Q., Oct., 98. 166 187 

Metropolitan West Side Elev. Ry-.-| 100 15,000,000] 15,000,000] ............ °° 8 eBleecker Bt. & Fulton Fy.Ry.guar 100) 900, 00 900, 000 b A As July,'t8. | 38%] 87 

Met. West Side El. const. SUK... 100 15,000,000 2,500,000| ............ os as FBroad way & Seventh Ave. ..guar. 100 2, 100,000 2,100,000 217 Q. 238 220 

North Chicago Street RB...........-| 100| 10,000,000. 6,600,000/8 % Q., July, 98, 219 222 n. Fark. N. KF. Rivers RR. guar| 100 1,800,000 1,800,000 254 XQ. 177 | 185 

ANorth Chicago COT ae 100 500,000 249,900 III ee oe hth Avenue RR... 100 1,000,000 1,000,000! [EN ec"22 880 aes 

South Chicago C! Iway........| 100 2,000,000] 1,608,200; ............ T 2 A2 BA. & Grand St. Ferry RR.guar| 100 750,000 748. 000 4 X Q. m 

«West Ohi St. Oo gt 100 20,000,000 18,189,000 1 x Q., Aug 98 92% 94 inth Avenue KNM. . Muar. 100 800,000 800,000 ***90* „%%% „ 176 180 
Ohleago est Div. R ...... sf UBI. inah 1,250,000 624 90085 ee oe xth Avenue RR EROS essc s QUAr 100 2,000,000 2,000,000 3 972»,-⸗ 0 220 225 
VOhicago Paesenger Hr.. . . Euar. ]00| 9'000,000| 2, 000, 0005 % S. — | 85 tT wenty-third St. R. R. Co..guar. 100; 600.000 600,000 4% & Q. 10 | .. 

Ohio.—Oct 8: Second Avenue RR............,.....| 100) 2,500,000 1,862,0002*( Q.. July, 98. 180 | 182 

Cincinnati, . Third Avenue RR................... 100 12,000,000 10,000,000 82 p. sh. Aug. 18. [168 | 172 

Oincinnati Inc. Plane Ry. eoee COM. 50 1,000,000 575.000 ie d.e e EE v9. oe 20 2d St. nhatv’ le & St. Nich. Av 100 2,500,000 2,500,000 oo e.. 66 PP 

Cincinnati Inc. Plane R ESENTE fd. 50 150,000 150,000 236 ., Feb., 98. ee 75 *Union ( Huok laberry) Ry. e 100 2,000, 000 2,000,000 o eee 178 200 

Cincinnati, Newport & Oov. 8t. Ry. 100| 4,000,000] 8,500,000| ' ...........- 25 

Wincinnatl Street Ry. Co... .........| go 18,000,000| 14,000,000) 134 3% Q., Jan., 98. 17 18 [Newark N. J.—0ct 3: 

Mt. Adams & Eden Park Inc. Ry. 50| J. 500, 00] 2, 200, 000,1 % $$ &, Jan., 98. | -- * [Consolidated Traction Co. of N. J. . 100 15,000,000! 18, 000. 00 . . | 5036 8156 
hio.—Oct 3: Newark Passenger Ry............| 100. 6,000,000, 6,000,000! .............. "E E 

Cleveland, Ohio. "st nftapid Transit Street H. ... . 100 504.00 504,00 14 X J. 158 | 906 

Axron, Bed. & Olev. Elec. By....... 100 1,000,000 1.000, 0004 3% Jan., 98 E Za Pi b Pa Hs t 3: © @ See 

Cleveland City R 66 %%% %%% % „%%% „„ „%ͤ7 100 8,000,000 7,600,000134 Xx Oct., ' 5 70 94 tts urg, e E . 

Cleveland El © RW 100 12,000,000 12:000,000 $2 & Q., Oct., 98 77 81 Alleghen Traction Ce eee 50 500,000 500,000 EXINE 2 „%% * . ec 

Oct 8; oOonsolidated Traction Co....com.| 50 18, 000, 000 18. 000, 000.2 %, Jan., 788. 20 55 

Detroit, Mich.—0ct 8: l Consolidated Traction Oo......pfd. 50 15,000,000; 15,000,000 3 &, May, N. 56 | Bete 

Detroit Citizens’ Street Ry.......... 100 2,000,000 1,260,000 eesean 2 929 „% 100% se pOentral Traction Oo 50 1,500,000 [900,000 662522 6 6 6 60 E "M 

Fi. Wayne & Belle Isle Ry..........| 100| 400,000 — 400,000/5 & July, 06. 175 |.. tizens’ Traction Oo.............| 50| 8,000,000] 18. 000,000 % A. A drm 

Ba id ilwa Co TREE eeeseteccctces].... 250,000 250,000 66696969565 5„„„6„4600 90 100 r uquesne Traction G š 50 8,000,000 000, 0006 % A. de kS 

it El cRallway............| 1,000,000| 1,000,000; ............ ae sPittsburg Traction Co.......... ..| 50) 2,500,000) 1,900,0008 %., Aug., 98. E kn 

Wyandotte & Detroit River Ry. jo 280,000  200,000| ............ 100 110 |/Federal St. & Pleasant Valley Ry... 25| 1. 400.000 1,400,000 21; %, an., *98, — | 28 

Het Pgh., Allegheny & Man. Trac. Co. . 50| 8,000,200, 2,994,889 2 %, Aug., "06. KM Bie 

Dayton 0.— : ttevurg & Birmingham Trac. Ry. 25| 8,000,000| 8,000,000. %, Jan., "96. X) x» 

City Railway Jo. . . . . . . . om. 100| 1,500,000| 1,470,600 de % Q., Jan. 1,98. 104 | 1056  [|Pitteburg & West End Ry........... 50| 1,500,000 1.500, 000 5 3 A., June 80,98.| .. i 

Oity Railway Oo..... ..PÍd.| 100) 600,000 E00, 000 154 % &., Jan. 1, 88 |155 | 166 ||Second Avenue Traction Go., com. 4,000,000) 14,000,000|  .................. ih Ph 

People's Street Ballway............. acd 1.100.000 [IIZIIXIITII 6 6 6 „ „„ „6 102 108 Suburban Rapid Transit Co......... 50 800,000 200,000 [EX TTE ee ee 


SUnlisted. f Ex div 


A * Unlisted. { Full paid. | Outstanding. ; 
a Consolidation of Baltimore Traction Company and City & Buburban Railway Company. Leased to ng. f Ex div 


r a New Orleans Traction Company at 6 & on stock. 

Company controls Oitizens’ Railway, North Baltimore Passenger Railway, Baltimore b Leased to New Orleans Traction Compan at 8 & on stock. 

& Gurtis Bay street a 3 es i el lon peep hilo Alaa co & Pikesville Railway . 5 to nne OMNE Railroad at d & on stock and interest on bonds. 
brook, Gwynn n way an rk. Operating the former Met. Trac. ; beco y 

an A to Boston Elevated Railroad Company. e Leased to 28d Street Ry. for 9 years; lense aa corporation havin me extinct. 


31 
e Owned by Brooklyn Rapid Transit Company. f Leased to Houston ears; lease assigned to Metropolitan Street Ry 


West Street & Pavonia Ferry—now Metropolitan Street Bail 
d Leased to Brooklyn Heights Railroad. Oo., which guarantees 10 % on capital stock. Leased to Metropolitan Street Railway at8 8toc . 1, 1897: Piceliery 
e Btock owned by Droo ye Rapid Transit Company; road operated b Brooklyn Hts. Co. f Leases to Metropolitan Street Ry. 5555 Jan 1. 1886, Sein tone T» 
unty Traction 


1. 1896, at $215,000 per annum. 
f Stock owned by Ki Oompany; road leased to Nassau Electric RR í Leased to Metropolitan Street Railway for 18 & on stock. 
Owned by Atlantic Ave. RR. and leased to Nassau system. Leased to Met. St. Ry. for 99 years from April 0, 1892; 6 3% first5 years, 8 * thereafter 
f e» per share on outstanding capital paid as rental by lessee West Chicago St. RR. Oo.; Leased to Metropolitan Street Railway f : 
$350,100 of stock owned by Nort Street Railroad Company. l Leased to Metropolitan Street Railway for 18 per cent. on capital stock. 
i Oontrols by lease Ohícago West Division Railway, Obicago Passenger Railway, and] m Controlled by Third Avenue Railroad by purc 
West Obicago Railroad Tunnel 8 n Dividends of 134 % yearly nteed by Consolidated Traction Oom : 
$95 X annum paid on outstanding capital as rental by lessee—North Chicago Street o Controls by lease the Alle ny, Gent, Citizens, Duquesne, Furt Pitt and Pilis'h Trac 
Railroad Compan ; $625,100 of stock owned by West Chi Street Rallroad Company. p Leased to Oonaolidated o annum on value o stock 
h Majority o owned by Onisango West Division way Company; 5 X on 1,000, q Leased to Fort Pitt Traction Oompany tor 6 % on $9,000,000 capital atose 
€ 9 Asek COARDAS Dy ent Chicago Railroad Company, lessee. r Leased to Consolidated Traction Company for 4 X on pied cui oie Oetober 
$ Cincinnati Si. Ry. Oo, has purchased the Mt. A. & Biden Park road, assuming its bonds. s Leased to Consolidated Traetion Oompeny for 1 
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NAME. 


New Bedford, Mass- Oct. 3 


Capital Stock. 
Par didi Issued. 


Bate and Date of 
Last Div. 


Bid. | Asked. 


Boston, Mass. Oct 3 


Capital Stock. 
'nmm-— €—À— nec! 
Par uai Issued. 


[Vor XV., No. 


. TELEPHONE AND TELEGRAPH OOS. 


13 


Union Street Railway Oo.. 100| $850,000) $850,000/2 , Feb. '98. .. | 150 American Bel Telepions 8 is 109 50,000, 000 28,650,000 ry Q., July, '98. 717 ee 
3 rie Telegrap elephone eae err esa ra Aug. '98. 4 ee 
Northampton,Mass Oct 8 New England Telephone Co.. .. 10,894,600) 10, 804, 600 81. 50 %, Aug. 98. 139 ‘ e" 
Northampton Street Rv.............| 100; 800,000) 225,000 4 96 A., Jan., 98. 165 | 175 
Omaha, Neb.- Oo 3: Mdb iri cu 
š — : American Telegraph & Gable Uo... 
Omaha Street RW... . ꝙ 100 5. O00, 000 5, O00, 000 . .. .. . 25 | 80 [ Contral & South Am. Teleg. Oo..... 1o 16.590.000 "6,300,000 15¢ * 9 105 110 
*Oommercial Cable Oo..............| 100| 10.000.000 10,000, 0000! 170 
Paterson. N. J.— Oct. 3: Franklin Teleg. Co. 254 % guar., 100| 1,000000; ..... 15 * g. 40 | 60 
Paterson Ry. Oo L L . ... 00 1, 250, 000 1. 250,00. ... 54 m Erie Telegraph & Telephone Co.....| 100| 500: 4,800,0 [^ : 
«Gold & Stock Tele Cb : „0, 000 4, 800, 000 1 % Q., Aug., 98. 74 
Providence. R. I.— Oct 8. International Ocean Tel ruat ek im 3003000 5 i% 7 "s 100 112 
United Traction & Electric Oo .....| 100 8, O00. 000] 8, 000, 000 4 %, Jan. 98. 70 72 Mexican Telephone O0... ;.. . · 100| 2,000,000 „ .. | es 
Philadelphia.—Oct 3: i ae 1 100| 2.009 000 8,728,000/1>4 % Q., July, '98 |150 |152 
Fairmount Park Trans. Oo. . 520 pd. 50 2.000, 000 1,770,000 2 %, Dec. '97. 14%; .. Postal Telegraph Cable Co.........| 100 15,000, 000 18.000.000 1 % Q. 80 
Hestonville, Man. & Fairmount....| 50 1,966,100} [1,966,100 25s . July 15, 98. | 40 | .. |/*Sout’n & Atlantic Telg.Oo.guar.5 3| 25| 950,000 55952523 % 8 91 |.. 
Heet'nvl'e, Man. & Fairm't.6 % pfd.| 50 583,900 1533,9003 % S—July, '98. | 67 | .. [Commercial Union Telegraph Oo..| 25| 500,000 500,000 8 % S., Jaly, 98. 110 [115 
aFairmount Pk. & Had. Pass. Hy.| 50) 800, 800,000 3 % Feb. 1, 98. 654 66 Western Union Telegraph Oo....... . | 97,870,000 1% &, Oet., 8. | 9.34] 92 
Union Traction Co....... . ... $1256 pal 50 80,000,000) 29,930,450] . ............. oxi 19^, 19% || fDiv.guar. by Postal Teleg. Oo. ———ä— — 870,000 174 7$, O: t., 98. In 
eElectric Traction Oo..............| 50| ........| 8,297,920! ................. ; 7 24 "71h 
dOltisene! Passenger Br sias no 500,000 11.870 300-88 share 2 EN ah Miscellaneous. Oct 8 : 
eFrankford & Southwark Pas. R 50. ........ 875,000 814 sha’e A—Apr.98 85 ee A 1 Di ; i 
fLehigh Avenue Ry. Co. .. . . 50 1,000,000) ......... ee Dunt 47 | —. Seil Teleph. Co. (of Canada... . 100! 8,168000] 8,109,002 37 &' ' ^ ii| 2 
mbard & South Street Ry. 25| . 1,000,000/ A. & O. 89 | 90% Chesapeake & Potomac Telep. Co..| 100) ...... | ....- j 50 |.. 
dSecond & Third Streets Hy....| 50 1,080,000 19000 000 $5 share A, Mar. 98/68 | . Chicago Telephone Co........ 3 FT in 222 |. 
ePeo le's T on 665955 5 2 2 2 066 ` Jy , 4 " ^3 pr 1 3. ... PES Ce t 1 Di t Prt & l ^ : .). 3＋3＋3*: | „„ „„. E ee 
„Germantown Passenger Ry... 50| 1,500,000] (572,00 $5.35 share—1898, |185 | 188 ||Empire & Bay States Telegraph Co. l. . Y60000] +... es 13 
„Green & Costes Passenger Ry. 50 500,000 180.000 8 % Jan., 1886. 186 | .. ||Hudson River Telephone Cor. . . 100 2,000,000| 2.000. O00 l & G. 70 77 
A People's Passenger Ry. . com. 25 1,500,000 740,000 99—909*2B“B“”ẽᷣ̃ 1 2 26 **. oe Northwestern Telegraph Co.. guar 50 2.500.000 2.500.000 swe 112 115 
Abeople's Passenger Ry....pfd.|. ..| 750.000 277.402. . . . . roe ES Providence (R. I.) Teleph e BO, CSS i TR aT 38 | 90 
(Philadelphia Traction Oo.. 50 30, 000, 000 {20,000,000 $? p. sh., Oct. 98. | 901, 9034 Southern New Eng. Teleph. CO. . 100| 8,000,000 j 121 12 
Oatherine & Bainbridge 8$...... = 1 000.000 898000 „ 140 178 ELECTRIC L : : — = 
4 ti tal Pass. Ky.....guar.. 000, 80,000 $86 share—J uly, 98. 
e Ry. Gon. m E i 9 pene wb E a 175 m IGHT AND ELECTRICAL MFG. COS. 
Philadelphia City Pass. Ry...... 000, 5,000 $7.50 share July '98, I 
Philadelphia & Gray's Fy. RR. 50| 1,000,000| 208.650 88 80 share July. 8 88 | .. Boston, Mass.— Oct s: 
Ridge Avenue Passenger Ry... 50 750, 000 420,000 $12 share, July 98. 285 | 300 Fort Wayne Electric Coo. . 
ulla elphia & Darby Ry.guar.| 50 200, 000 $2 share July, 98.«„ Ft. Wayne Elec Co. T. Sec. Series A.] 258. duns Quies si ee 
ji7th & 19th Sts. Pass. Ry. guar... BOL. senn. 250,000 1! 4 % S., July, '98. 1157% - tGeneral Electric Co. 3 .. com. 100 40.000.000 80. 460, 000 2 4 Q., Aug., 1898. | .. we 
jThirteenth 4 15th Sts. Pass. Ry. 50| 1,000,000 335,000 811 ah. A., July, 88 2/0 | 275 General Electric Oo. (new ]...... 100 18,276,000; 18,216,000|  ...... 80 | 803 
{Union Passenger Ry. Co. . . 50 1,500,000} [900.000 89.50 shre, July 98 22U vd -H. Elec. Co.. T. Secur., Series DP. Va v 23, 
West Philadelphia Pase. Rv... 50 750,000 750,000 810 share, July '98 225 ⁴ 28C Westinghouse Elec. & Mfg. Co. com.] 50. ...... 6.700 383.6 
v. - Oct 8: Westinghouse El. & Mfg. Co. pfd. 50 4,000,000} 38,996,053 134 3$ Q., Oct., 98. 576 
Rochester. N. Y: : Westinghouse El. & Mfg. Oo. assent. 50| 11,000,000} 8,195,126) ^ ...... ee [ide 
Rochester Railway CO.... 100 5,000,000 5,000,000 5 15 20 Neu York.— Oct B: 
Reading, Pa.—Oct 3: ; Edison Elec. Ill'g Oo., New York.. 100! 9,183,000! 7.988. 000 : 180 181 
ese0*0000000099005009 *Edison Elec. Ill’g Co. Brook! De. L] * [] 4 eae s 
Mending “Traction Coss] | 1000.00] 1,00000|8em'-an.Jan. &3y| 18 | 20 [aion Ore ME CN. enr rr) 10] $0000] 4.000.000 34°58 Oct. oR, 121 s 
East Reading Electric Ry... .. 80 1.000.000 1:000 000 Jin 198. 65 oo Edison Electric Storage Oo... ae ast a1 | 23 
90, 11,000, an., . ed General Electric Oo. [old. . om. 100! 40,000,000! 80,460,000 2 92 Q., Aug , 1896 
St. Louis Mo. Oet 8: General Electric Oo. [new].... '' 100 18. 276,000 18 276.000| 0. i "| 80 80 
Fourth Street & 5 .. 50 800000 150 00 ũnOCꝗj . f Interior Conduit & Insulation Co. . 100 1,000, 000 1,000,000) .... "eb bs 
Jefferson Avenue Ry. Co........-.--| 50 400,000  400,0002 % Dec., 1888. os T Pittsburg, Pa.— Oct 8: 
Lindell] Rꝶſ!:n . 100 2,500,000 2.470 90015 %6 Out 98 180 182 , x ` 
5 e pti) dd \llegheny Oounty Light Oo........| 100 
National e Kal Grounds....| 7 2890609 29000 1 e a East End Electric Light Oo.........| 50 00.000 200.000 d J. sid 10 
Citizens’ RR. noses 66 6% „%% „„ „ „ coe 100 2.000.000 1.500.000 1 % ct., 93. 90 110 — Oct 3 : 
St. Louis RR..... G 5 „„ 100 2,000,000 2,000,000 252 M, July, 98. 95 105 PURO Dn. di Um 
Missouri RX 50 2,400,000 2.300.000 1% % Oct. 98. 170 175 & — 0.09999 100 2,000,000 (INI ETT 1444 os 
People's RR. Oo. . — 50 1.000,000| 300.000 500 Dec 789 88 *Electric Storage Battery Oo.. com.] 100} 8,500,000 eae E87. 891; 
Southern Electric Ry...........COm.! 50 500,000 '000 eee e ewes, 57% 59%, Electric Storage Battery Co...pfd.| 100 5,000,000} .. ... 4 4 .| 48 
Southern Electric Hy...... 6 & pref.| 100 1,000,000} 1.000.000 3 , July, 88. 114. | 116. 5 He Lt. & Pow. CO. . com.] 50 5,000,000] ...... 1500. p. sb., Oct. '97.| .. À 
St. Louis & Suburban Ry.......----.| 100| 2,500,000 2.500.000 5 — 5J 51 . EY 51 howe aera fd.| 500 5,000,000] .. ... 6 %, Oct., 97. dá ss 
Union Depot RR... . . . . . . . .. 100) 4,000,000! 4,000,0003 % A., July, .. |175 Southern Elec. Light & Power Oo. 10 “187.5800 187500 ee i M 
San Francisco, Cal.—Sept. Miscellaneous,—Oct 3: 
California Bt. Cable RR... . ****| 100} 1,000,000} 600,000'50c. monthly. 106 | 107% "nruah Electric Co i 
Geary Street Park & Ocean RR. . 100 1,000,000! 875,000 92.50 share, '96. 40 | 50 in COD "ECCO sess e| 50| ...... e.r... - T die 
Market Street y. iR. . .. 100) 18,750,000) 18,750,000/Q., 60c. per share. | 5140 6474 Mind -Rdiscn D n com hd tee | ee |, eee uen 
Presidio & Ferries RR............-.-| 100| 1,000,000| 550, 0000 AR 8. „ Ba Eddy Electric Mfg. Oe ent 68 . 25 Tn aa S 18 
SePranton, Pa —Oct 3: rtford (Conn.) Elec. Light Co....| 100 000| ...... $9305 125 a 
Scranton Rana Co............. . . 50 6,000,000| 2, 500, 000 . 12 15 Na (Conn.) Lt. & Power Co.. 25| 175,000 ...... UM 4 I 
m Scranton & Carbondale Trac. OO. . 100 500, 000 500, 000 . 14 18 di „ R a Co....| 100 100,000| ...... TOT 175 | 180 
m Scranton & Pittston Traction Ca.. 100| 1,050,000) 1,050,000 ii ce [ne Rbode Teland lec Frotgd. Ge-. Co 100 1,200,000) .... & C., Oct., 58. imd 
Springfield III.—Oct 8: Royal Elec. Co. (Montreal)..........] . 1,000,000] ..... | 2XQ d ier 
Springfield Consolidated Ry ........ 100 780,000 780,000 . . . . zu | 11 oe ene Welding Oo Co... 190 1.085, 000 1, 088. 000 a 85 Q T 118 % 1852; 
Springfield O.—-9ct3: Woonsocket (R. I.) Electric Co.....| 100| . .... | . . 100 | Mo 
Springfield Street Ry. ...... ...... 100} 1,000,000 1,000,000| . .. . . ve 2 tOn Aug. 17 last by a majority vote of the stockholders the capital stock was reduced 
Springfield, Mass.—Oct 3: N to $20,827,009. of which 818.276, 00) is common an d $2,551,200 preferred. t Ex div. 
Springfield Street Ry............-...| 100| 1,200,000; 1. 168, 7008 % A. 194 | 200 ALLIED INDUSTRIES. 
Toronto Canada.— Oct 3: M 
S8. — Oct 8: 
Toronto Ry. Oo 100 6,000,000} 6,000,000! 15 8. 10274! 103 Boston Mass. | 
Montreal Street Railway Co. . . 4,000,000, 4,000,000 ‘KS. 215%] 276% |American Electric Heating Oo.. . . 50 10,000,000) . . — "x 
y" VV dea. [Street Ry. & Illu'g Properties...pfd| 100, 4,500,000, 1,248,700 $3 per sh. Feb.1,'96| 85 | 87 
Washington, D. C.—Oct 8: United Electric Securities Co...pfd.| 1000. e 36% % Feb., 666. 
Belt R „ G0WO0O0O0Oo ec we ee ered 50 500,000 ,000 6665 oe ee New Vork — Oct 3: 
Capital Traction Co..................| 100 $12,000,000) 12,000,000 65c. per sh, Oct. 97. 74% 75 ei ; 
Oolumbia Ry. Co v „ 0⁰⁰ > X A. 75 | „ Oonsolidated Electric Storage Oo.. | uuu. N 18 |æ 
Eckington & Soldiers’ Home Ry....| 50, 707,000) 652,000} ............ 8 | .. Saari 5 5 „„ ENTUM Ex T !|8 
Georgetown & Tenallytown Ry... 50 200,000 200.000 „ 05 CLA 5 ug & Lighting Oo.. 100. ...... m lot |.. 
Metropolitan RR. Oo................| 50| 1,000,000) 453,900 2% % Q 121% 125% aon Pump G0. Te ata 100 6,500. 000 5. 500, 000  ...... 8) 385 
W ius 2,000,000, 2.000, 000 ¥ % 97 lioc 
Worcester, Mass. Oct 8: Philadelphia, Pa.- Oct 8: 
Worcester Traction CO. com. 100 8,000,000 8,000,000 eevee accesesoosss 14% 13 Acetyl L. H & P Co 
Worcester Traction Co......6 „ pfd. 100 2,000,000. 2,000,0003 % S., Feb., 8. 95 | 98 tle y 5 Pr atic Tran: 8 aM pd. 50! 1,000,000) ...... TID se |o 
Worcester & Suburban Street Ry...| 109; 550,000 542,500,4% %, 1897. 85 |. | 9 sa Wan provement Oo aa u 13599 000 MUS wees l| 14% 
Wilkesbaprre, Pa.—Oct 3: Welsbach Commercial Co..... com. 100 S RAD 000 KADR Hop 74 20 
Wilkesbarre & Wyoming Val. Trac.! 100! 5,000,000 8. 000.000 1%. Jan.. '97. Meee dr ROS ae 500,000, ...... |2X Q 70 
elsbach Light Co.......... ess. 5| 525,100 s 4 
*Unlisted. f Paid in. {Full paid. | Outstanding. Ex div. Welsbach LigbtOo.,Oanada. ......| 8 500,00 ...... es = 255 
a Leased to Hestonville, Man. & Fairmount Passenger Ry. for 6 % on stock per annum. Pittsbur Pa.—Oct3: i d 
b Oonsolidatio,, Electric, People's and Philadelphia Traction companies. Fixed charges g. j i 
and allindebte ness of constituent and leased companies assumed by Union Traction Com-||\C@rborundum Mfg. Oo.............. | 100} 200,00 200,000) .... 
ay. Standard Underground Cable Oo... | 100| 1,000,000 1,000,000) Q 116 120 
c Practically all shares owned by Union Traction Company. Mi lian —Oct 3: i Mili 
d Lease to Frankford & Southwark Passenger Ry. assumed by Electric Traction Co. scelianeous. ^ 
e Leased to Electric Traction Company. Barney & Smith Oar Oo.......com.| 10 1,000,000 vues 15 
Controlled by Frankford & Southwark Passenger Railway. ‘Barney & Smith Oar Oo........pfd.| 100) ...... 2,500000 2X 55 
Pu viale „ Railway at $5 per share. ELM ies oprac „ 0 ||) cres ie ONE 30 87 
Majority of stock owned by People's Tracti 1 onsol. Oar Heating eocsooscecs..| 100 , 
1 esed to Union Traction Company. F Johns -Prati Coo P77: :. 100 piden KAON VA * abis 93. 5 oe 
j Lease transferred to Union Traction Ocmpany. *Pratt & Whitney Oo........... oom. 100] Obo. - — í 3 
fj Leased to United Traction Oo. ata rental of $10,000 per an. In 1866-7-8, $20,000 p. a., in|"Pratt & Whitney Oo............pfd| 100| .. .. | ... — 4 2 45 80 
1339-1900 and $30,000 per annum thereafter, payable semi-annually, rental declared as a dlyi-Atlwell-Blerce 00 0m. 85 sses 70 | £0 
dend semi-annually. Stlllwell-Blerco OOo. . epid. ee esse.. v9 «e 2 . Sept 1 97 96 
h Dividend of 10 % guaranteed by Keading Traction Company. Shults Belting Oo...................| 100] ` 800, NUM „„ 60 2d 
i Dividend of 64 & guaranteed by Reading Traction Company. Bt. Obarles Oar Co „4644 (creuse 8 85 | 9 
w Leased and operated by the Scranton Railway Company, formerly &ranton Trao. Or,] * Unlisted, x 
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PASSENGER RAILWAY. 


Amount. TA 
— n 
NAME. Authorized.| Issued. |Due| periods. | Bid. | Asked. NAME. 
New Orleans La. 
Albany, N. Y. Date oj Quotation— Oct 3, 1898, 
Date o/ Quotation— Oct 3, rh is iii e Canal ety oie e mig — $150,000 
Albany By...........-.--- 1st mtg. vied 1 : es ass ... ||Crescen y E POEST m 8 
The ‘Albany y. Oo...... Cons. mtg. 58. $500,000 427,500 900 J. & J. |*112 .. ||Orescent City RR.......Cons. mtg ^ 5s.| 5,000,000 
The Albany Ry. Co...... Gen. mtg. 56. 750,000 875,000 |1947| M. & N. 111 ec |New Orleans odo Me lst mtg. 6s 416,500 
Watervleit Turnpike & RR. Ist mtg. 6e | 850,000 850,000 |1919| M. & N. |#118% | .... I. Orl’sCity & Lake RR. ist mtg. g. 58. 5,000,000 
Watervlelt Turnpike & RR. ad mtg. 66 150,000 150,000 |1919| M. & N. |*115 Yt Orleans & Carrollton RR. ad mtg. g. 66. — 850,000 
y Olty Rall way Co..................18t 57 T ee Oe ee *105?; | 106 Orleans Rallroad Co Cons. mtg. 68. 800,000 
— tSt. Charles St. RR. Co...... lst. mtg. 66. 800,000 
nterest . by Albany Ry. Co. 19423,500 in escrow to retire New Or- 
Princi and interest guar. by leans City RR. Co.'s 1st mtg. bonds. 
. Co. 1$90,000 outstanding. 
Baltimore Md. New York. 
Oct 8. 1898 Date of Quotation— Oct 3, 1898. 
timo 7 Pass 2 ao te. g.5s.| 2,000,000 | 2,000,000 |1911| M. & N. | U5 Alanis by (remnant, ‘conte e. 789.000 
. ... m * . , , U , . ug zu] '94 . n). 18 en. m " . L] 
—.— Troti on Oo... mE min. 5e.| 1,500,000 | 1,500,000 [1929 M. & N. | 115 | ...... |fAtlanticAv. (Brookiyn)..Onns. mig. 5s.| 8,000,000 
Baltimore Trac. Oo.. Exten. & Imp. g. 68. 1,250,000 | 1,250,000 |1901| M. & S. | 10574 | 105% Brodway & 7th Ave.1stcons. mtg. g. 58. 12,500,000 
Bal. Trac. Oo., No. Balto div. ist mtg. g. 56 1,750,000 1,750,000 |1942| J. & D, | 115% | 116 roadway & 7th Ave......... Ist mtg. 5s.| 1,500,000 
Bal. Trac. Oo. Coll. Trust. Ist — g. 5s. 750,000 | „ee 19€0| J. & J. 102% 104 Broadway & 7th Ave..........2d mtg. 56. _ 500,000 
Baltimore Traction Co. Convertible 5s. 800,000 | ........ 1906| N. & M. | 1089/4 | ...... Broad way Surface............ Ist mtg. 58. 1,125,000 
tral Pass. Ry. OO... . Ist mtg. 68 96,000 117,000 |1912] J. & J. Mess Broad way Surface............ 2d mtg. 5s.| 1,000,000 
Oentral Pass. Ry. Oo. . Cons. mtg. g. 58. — 601,000 580,000 |1982| M. & N. | 11? 118 Brooklyn City RR. Co.. Ist cons. mtg. 58. 6,000,000 
& Suburban Ry. . Ist mtg. g 5«| 3,000,000 | 8,000,000 1922 J. & D. | 115 I Brooklyn City & Newtown..lst mtg. 58. 2,000,000 
e Roland Elev., ............lat mtg. 58. 1,000,000 | 1,000,000 1942 M. & 8. 114% | 121 rooklyn,Bath & W.E. RR.Gen.mtg.5s.| 1,000,000 
Metropolitan Ry. (Wash. ).1st mtg. g. 58. 1,850,000 | 1,850,000 1925 F. & A | 119% 119% Brooklyn Heights RR. lst. mtg.5s.| 250,000 
ims Brooklyn, Q's Oo. & Sub'n..1st mig 56. 9,500,000 
A CLE UT te EDU ea | sane 
Oo., the uburban Ry. an e nsit......... .| 7,000. 
Lake Roland Elev. were all assumed by Bleecker St. & Fult'n Fer'y RR. ist mtg.7s| , 700,000 
the Baltimore Consolidated Ry. Co. Cent Pk, N. & E. R. RR. Ist cons. mtg. 78. 1,200,000 
1$151,000in escrow to retire lat. mig. bds. Central Crosstown RR. Ist mtg. 6s.| 250,000 
Coney Island & Brooklyn RR. Ist mig. 5 _ 900,000 
Boston, Mass. D. Dock, E.. Bd'y & Bat y R.gen.m 1000000 
Date of Quotation — Oct 3, 1898. ry Dock, E. Bd’y & Bat’y RR..scrip5 ,100, 
Lynn & Boston RR.......1st mtg. g. ds. 5,879,000 8,702,000 |1924| J. & D. | 10524 105 ||Eighth Av. RR. Goo Cert ladebe 9 1,000,000 
West End Street Ry........Deben. g. 5e.| 8,000,000 | 8,000,000 1902 M.& N. |105 | 106 St., Man. KSt. Nich. Ay. Ist mtg.6s.| 1,200,000 
West End Street Ry.......Deben. g. 48. 2,000,000 2,000,000 |1914| M. & S. 109 42d St., Man. & St. N. Av..2d mtg. Inc. 66. 1,500,000 
1$1,074,000 in escrow to retire outstand- ee, = P bar Sh RR. Ist mig 2 Mey 
F. m. Cl, tr. g. ’ ’ 
ing bonds of absorbed companies. Sec * ja 3 Ry.. Gr — mig. 1.800.000 
Charleston S. C. Second Avenue Ry 288665 whines Deb. 5s.| _ 300,000 
Steinway Rx. (L. I.) . . ... Ist mtg. g. 6s.| 1,500,000 
Date o Quotation — Oct 3, 1898. are P Be RC aire ACE RE DU: P iat mig. E " papers 
"""ua*^ t . , , y e ens m g- N » * ’ 
— heap mS 850,000 dees lexcel'dia ditiis eves Twenty-third Street Ey.....-164 mig. te. W 
fOontrolled by Charleston St. Ry. Co. Union (Huckleberr ) By... let mtg. 5e. 2,000,000 
ester Electric Ist mtg. 5s. ` 
—5— ae bee in escrow to retire 2 
Date of Quotation — Oct 3, 1898, . 
Ohicago Oity Ry.....-.....1st mtg. 44s. 6,000,000 4,619,500 1901 J. & A 10244 102% 8 — in escrow to retire maturing 
Olicago Passenger RY...Cons. mtg. . 1,000,000 „ 600,000 |1929] J. de D |- E Roma oo M Im REM 
"y VES TE , , , , 1929| A. & O. dd 2 a 
ae eae Bide E. * ; un mtg. 3552 1,500,000 750,000 1907 J. & J. | see i n treasury, $80,000. 
ECC fom | gomo lags y eg | itis | ~~ |) E Guas by balon Ry. on 
Lake Street A e e onton | Bta e Dl | iiss “gy: || „Toronto Canada. 
North Chicago St. RR... lst mig. 58. 3,171,000 | 8,171,000 1906 J. & J. | 104 | 100 4 ct 8, 1898, 
North Chicago St. RR... Cert. indeb. 6s. 500,000 500,000 1911! J. & J. oda 108 8 A Ry —— HR — lst mtg. ba. 2,500,000 
North Ohicago Oity Ry... . . let mtg. 6s.| , 500,000 ^ 500,000 1900 J. & J. * Oron Ry... .. . Ist mig. g. 43¢8.| 4,550,000 
North Ohicago p AY vv S consol. 4 22 y 1927| M. & N. 106 TY $885,000 per m. single track authorized. 
West Chicago 50. BR USER: i mig. 993 peer 1928 M. & N A 10055 OP $600,000 in escrow to retire 6s due in 1901. 
TIT . T ’ LU , . . "4 
V Chicago 8. NR.. Con. eben. f. be. 12.500.000 | 6,000,000 |1988] . b. | 9655 Philadelphia. 
W. Ohicago St. RR. Tunnel. . Ist mig. 58. 1,500,000 | 1,500,009 1909 F. & A. | ==- s.. Date of Quotation Oct 3.1898 
Redeemable at option on 60 da. notice. Conti tal 3 
nded debt assumed by Ohicago W. 8 n m d 1 lst. mtg. 6e 850,000 
Y. Ry. Co.., controlling interest, of Greene & Contes Si, Hy... lot mig. ( 100,000 
Sate is p y W. Chicago St. RR. Lomba d bo th. s Er — 4 —.— 
ubject to call after Oct. 1, 1899, at People’s PIS. \ DEAS mtg. 7s 250,000 
and interest. People’s Pass. Ry....... ..2d mtg. 5% _ 500,000 
[Assumed by W. Chl. RR. Qo. leanee. 88 8 erf f. 4 1,125,000 
Pass. Ry. . . . tra. cert. g. 698, 
4. guar. by W. Ohicago St. RR. Oo. Phila. City Passenger Ry. . et mig. 5e-| 200,000 
Cincinnati, O. Philadelphia Trac. Co. .. Coll. tr. g. 4s.| 1,800,000 
Thirteenth & 15th St. Ry........lst mtg. 7s-| 100,000 
Date oj Quotation— Oct 8, 1898 Union Passenger Ry. . Ist mig. 56. 500,000 
Qin. New. & Cov.St. Ry.1st Con.mtg.g.5e| 8,000,000 | 2,500,000 1922 J. & J. | 108%4 | 104 — |(Unfon Traction Co. . Ool tr. 4s. |:29,785,000 
"Mt. Adams & Eden P'k In Ist mtg. 66 46,000 46,000 1900 A. & O. | 198 %% est PRI ae Ry... let mig. 16 — 
Mt. Adams & Eden P'k In. . Ist mig. 66. 100,000 100,000 1905 A. & O. 1 ** [West prm Deu . st mtg. g. 66 250,000 
Mt. Adams & Eden P’k Inc.Oons.mtg.5s| 581,090 | 531,000 1808 M. & S. | 10774 | 108 . aes. Ry. ..... 2d mig. 56 750,000 
. Oov. & Oin. St. Ry. . Ist mtg. 6s.| 250,000 250,000 1912 M. & 8. 1 H3 The trust certificates were issued to 
[8o. Oov. & Oin. St. By. uc M mtg. 6s.| 400,000 400,000 |1982| J. & J. y for the shares of the Electric and 
— by ps — — = de Co. eople’s Traction lines purchased. 
$250,000 reserv re lst mig. bds. 
Pittsburg, Pa. 
Cleveland, O. Date of Quotation— Oct 3, 1898, 
ee % ity mom mde me RC 
ü eoo mtg. 6a. 600,000 i M. & 8. n f OD CO. mtg. 5s. , 
Cin. Newt & Oov, St. Ry. Cons. mei 58. 8,000,000 2.500000 1 J. & J. 10% 1% Citizens Traction Co... lst at 58. 1,250,000 
Oleveland City Cable Rx. . Ist. még. 5s.| 2,000,000 | 2.000.000 1900 J. & J. | 108 106 ||*Duquesne Traction Co. Ist mtg. 58. 1,500,000 
bo 1000, *Fed'l St. & 
eveland Electric Rx. Co. 18$ mtg. g. 56. 8,500,000 | 1,249,000 1918 M. & 8. 104 106 d St. & Pleas. Val. Jack's Run.....5s. 50,000 
lumbus (O.) Cent. Ry...1st mtg. g.5s.| 1,500,000 | 1,500,000 1918 M. & N. | se | cu Fed’! St. K Pleasant Valley. . Cons. 5s.| 1,250,000 
A Kast Cleveland RR... lst mtg. 586. 1,000,000 1,000,000 1910 M. & S. 103 104% Millvale, Etna & Sharpsburg...... -.D2.| 750,000 
P. EN (Ind) Rice. Ry lei mig. g. ce. 600,000 Jee, 1922 M. & N. renee T Pittebuse’ MON ut mea ey A — 
n . Stree |I m ^ x y ; e z wee | oss, j||44995DUIM 41 FOCHO Co. m 4 b . 
tSt. Ry. Oo., Grand Rapids...ist — 5a. 00.009 $00 009 rir J. & D. Pittsburg & Birmingham...... lst mtg. 5e.| 1,500,000 
11,900,000 in escrow to retire bonds of Pittsburg & West End. Ist mig. 586. 500,000 
absorbed companies, marked a. *Pg'h., Allegh. & Manch.....Gen. mtg. 5s.| 1,500,000 
tinterest guar. by Cons. St. Ky. Co. Second Ave. Traction CO. . 5s.| 2,500.000 
Detroit, Mich. Sub. Rapid Transit Railway 68 [^] 500,000 
EY — 8 — 8, Set we Providence R. I. 
Detro tizens’ St. Ry. Ist mtg. „000,00 | 8,885, A.&0. | 97 Quotation- 
P. Wa A mda re mig. 5a, — S77 000 AS&O Lb. Té ere Date of Oct 3, 1808. 
y. LEDERE EEEE EE EEE m . „800,000 1,800,000 J.&D. DIDIT 105 Newport Street Ry — „Coupon 58 50 000 
150,000 in escrow to retire bonds of United Trac. & El SR ; 
Det. Oity Ry. and Grand River St. Ry. BE OH SUN Ib IIR AN 
New Haven Conn. St. Louis. 
Date of Quotation— Oct 8, 1898, Date of Quotation— Oct 8, 1898, 
New Haven Bt. Ry. . Ist mtg. g. 56. — 600,000 600,000 M. &8, | 106 we || (Baden & St. Louis RR.......... lst mtg. 5s.; 20, 000 
Haven Div.)let mig.5s.| 250,000 250,000 J. & D. | 104 ecce — Ave, & Fair Gds. Ry. . 18 — 86. 2,000,000 
venue RR. IM mtg. g. 56. 600,000 500,000 M. & N. | 106 e. |(Oitisens’ Railway Oo.............lst — 2 
Avenue EE Deben, g. 9 100,000 94,000 M.&8, ' 103 "' ... |}}Oomp. Hts., Un. De. & Mer. Ter- Ii 4 1,000,108 
"Wh interest. nlisted, 
Digitized by 


$150,000 1912 M, & N. | 102 — 
50,000 |1899| M, & N. | 101 seven 
8,000,000 |1943| J. & J. 76% 79 
899,000 |1908| J. & D. 107 109 
2,599,500 1948 J. & J. | 10924 | 104% 
850,000 1907 F. K AA TT 
800,000 1912 J. & J. 105 110 
75,000 1906 J. & Db. eves 
/ 
1,500,000 |1984| J. & J. 95 ovda 
759,000 1909 M. & 8. | 107 | ...... 
1,966,000 |1981| A. & O. 109 | ... 
7,650,000 |1943| J. & D. M quu 
1,500,000 |1904| J. & D. | 1C6 110 
500,000 |1914| J. & J. ul 112 
1,125,000 |1924) ...... 115 17 
1,000,000 19) 106 107 
6,000,000 |1941| J. & J. 114 116 
2,000,000 1939 J. & J. — 
448,000 |1983| J. & J. yo owes 
250,000 |1941| A. & O, | 104 106 
8,500.000 |1941| J. & J. 109% 110 
2,750,000 |1941| M. & N. 99 100 
5,181,000 1 [ZI 105% —— 
700.000 1900 108 15 
1,200,000 |1902| J. & D. | 112 118 
250,000 |1922| M. & N. | 118 — 
800,000 |1908| J. & J. 108 106 
980,000 1982 J. & D. | 11524 | 116% 
1,100,000 |1914| F. & A. 100 
1,000,000 |1914| F. & A, | 108 - 
1,200.000 |1910| M. & S. | 1153% | 1173 
1,500,000 |1915| J. & J. 98 1c0 
5,000,000 |1993| M. & S. | 120 cose 
1° 500,000 1997 E & A. 11 EZ IIT 
1,600 000 |1909| M. & N. 109 110 
800.000 |1909| J. & J. 105 108 
1,500,000 1922 J. & J. | U4 115% 
850,000 |1919] ...... 110 114 
5,000,000 |1987| J. & J. 124 125 
— 1909| J. & J. — ade 
150,000 |1906| J. & J. 108 6 
2,000,000 |1942) F. & A | 118 114 
500,000 1940 J. & J. | 110 112% 
1908| M. £8, | .... RAL 
2.300 000 1921| M. & S, | .... send 
810,000 |1909 J. & J. : 
200,000 — 122 —— cooo 
— —— wis tote aio 2 
250,000 J. KJ... | cove 
458,000 |101] GI pu] 
e om e | 
200,000 910| J K J. . LIP 
1,018,000 |1917| F.& A | 104 
100,000 1908 A.&0 ecce s^ 
500,000 1911 A, Oo. 
29,724,876 mE A. & 60. 
246,000 1900 A. & O. | 11534] ... 
750,000 1926| M, & N, | 116 
500,060 |1981/M. & S. | 92 95 
875,000 1980 J. &. J — "^v 
1,250,000 |/927, A. KO. | =e M 
1,500,000 |1980] J. & J, 110 om 
50,000 —— J. sz — aud 
1 250,000 1 olore vbi 
750.000 |1928; M. & N. 1083 | ..... 
250,000 192 J. & J. sees 
750,000 1927 A. &O, | 22 s... 
1,500,000 1 M. & N. 106% | .... 
500,000 1922 J. & J. "299 "n 
1,400,000 — ARo, sosai | aue $ 
2,000,000 E. | sso 
500,000 1918 M. & B, | = | .... 
50,000 191 J. & D, —— 000926 
8,247,000 1888 M. 105 107 
250,000 1918 J. & J. | 101 Ks 
1,901,000 J. . 102 104 
1,500,000 190% J. & J. Ko 
IDX' 116 


"Wilh interest. 
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PASSENGER RAILWAY. 


Amount. 


Interest 
| Issued. i Due] periods. | Bid. | Asked. 


NAME. Authorized. 
St. Louis. 
Date o) Quotation— Oct 8.1898. 
Jefferson Avenue Ry............18$ mtg. 5s. 400,000 
Lindell Ry. Co. — lst mtg. 56 1,500,000 
Missouri RR. Oo.....ccccssccesseveessees| 1,000,000 
Mound City RE. Oo...... Seabees Ist mtg. 6s. 400,000 
eople's RR. CO. NN lst mtg. 6s. 125,000 
People's RR. Oo. 3 2d mtg. 78 75,000 
eople's RR. Co................ Oons. mtg. 68.| 1,000,000 
St. Louis & E. St. L. Electric. Ist mtg. ôr. 75,000 
St. Louis RR. CO. esiin aasin: lat mtg. 586. 2,000,000 
gst. Louis & Sub. By......... lst mtg. g. 5s.| 2,000,000 
St. Louis & Sub. Ry. riie Income 5s. 800,000 
Southern Electric Ry....Cons. mtg. 68.| 500, 000 
Taylor Avenue St. Ry. lst mtg. g. 68. 500,000 
nion Depot RR. Co.. . Ist cons. mtg. 68. 1,091,000 
Union Depot BR. Oo......... Oons. mtg, 68.| 8,500,000 
Oontrolled by 8t. Louis RE. Oo. 
Controlled by Union Depot RE. Oo. 
Controlled by Lindell RR. Co. 
$200,000 in escrow to retire lst & 2d 
mtg. 
$600,000 in escrow. 
oo 00 in escrow to retire lst mtg. 
ods. 
San Franciaco Cal. 
Date of Quotatien— Sept, 1898. 
California St. Cable BB.....1st mtg. g. 5s.| 1,000,000 
tFerries & Cliff House Ry. .. Ist mtg. 68. 650,000 
Geary St., Park & Ocean RR. Ist. mig. 58. 1,000,000 
Market St. Cable Ry. Co. ... Ist mtg. g. 68. 8,000,000 
locns Cab Ry. Oo. . . . ee Ist nitg. 200,000 
Omnibus Cable OO. . . . Ist mtg. 68. 2,000,000 
Park & Cliff House RR. Ist mtg. 68s. 350, 000 
Park & Ocean RR. . . lst mtg. 6s. 250,000 
Powell St. Ry............. . lst mtg. 686. 700, 000 
utter St. Ry. Oo....... 3 Ist mtg. g. 58. 1,000,000 
fOontrolled by Market St. Ry. Co. 
Washington D. C. 
Date of Quotation—Oct 8, 1898. 
Belt Ry. Co. . ... 2118 mtg 5a.) 500.000 
Columbia Ry. . ere ‘ce mtg. 6s.| 500,000 
Eckington & Soldiers’ Homes. mtg. 68. 200,000 
Metropolitan RR. Co. .. Coll tr. cons. 6s. 500,000 
1$50,000 in escrow to retire Ist mtg. bds. 
Miscellaneous. 
Bate of Quotation— Oct 3. 1898. 
Bridgeport Traction Oo........ Ist mtg. 5s.| 2,000,000 
Buffalo (N. Y. By. Co...... Cons. mtg. 5s.| 5,000,000 
Citizens’ St. R. (Ind'polis).18$ cons. m. 58 4,000,000 
Orosstown St. a (Buffalo)..1st. mtg. 58. 8,000,000 
Columbus (O.) St. Ry. . . . Ist cons. g. 58. 8,000,000 
onsolidated Traction (N. J.). Ist mtg. 55 15 000 000 


Crosst'n St. Ry. (Colu's, O.). Ist mig. g. 53 2, 000, coo 
enver Oity Cable Ry. st mtg. g. 68. 4,000,000 
Denver Con. Tram'y Co. Con. m. g. 58.| 4,000,000 
Louisville (K y.) Ry. Ist cons. mtg. g. 58. 6,000,000 
Minneapolis St. Ry. Ist cons. mtg. g. 58| 5,000,000 
[No. Hudson ORI NO Bd ma 58| 8,000,000 
o. Hudson Co. Ry. (N.J.)..2d mtg. 5s. 550,000 
No. Hudson Co. Ry. (N. J.)) Deb. 68.“ 500,000 
Paterson (N. J.) Ry.......Cons. mtg. g. 68.| 1,250,000 
Bechester (N. Y.) Ry............ let mtg. 58. 8,000,000 
St. Paul City Ry... ... . . .. Oons. E. 58. 5,500,000 
Bt. Paul Oity Ry. — à Deb. g. 6s. ,000,000 


+$1,000,000 in escrow to retire Ist and 
d mtg. bds. , 
1$900,000 in treasury. Bonds guar. by 
Buffalo Ry. Co. 
$760,000 in escrow to retire bonds of 
o. C. St. RR. Co. 
$87,0001n treasury. 
$960,000 res’ ved to redeem prior liens. 
20,000 in escrow. 


z 


JENSHEN RIE 
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996090670929 
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Pea H ONUN ag» 


Pay ake St Sa Sd a RA 
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2 26 „ „„ 


101 108 
107 109 
107 108 
101 108 

98 101 

975 100 
100 101 
100% 101 
101 102 
118 115 
111 112 


12 115 


115%) .... 
93 100 
126% 
12714 128 
10416! 105% 
107 | ...... 
118 120 
{20 125 
100 | 105 
121344 
100 105 
112 114 
79 80 
110% 1114 
10155 
1084 109 
102 
18 22 
86 
115 | 11534 
94 95 
108 104 
107 | 108% 
96 100 
90 92 
90 9234 
*With int’rest 


ELECTRIC LIGHT AND ELECTRICAL MFG. COS. 


Boston, Mass. 
Date of Quotation—Oct 3, 1898. 
Edison Elec. Illuminating Oo., Boston...) 2,026,000 
0 000 


General Electric Oo.. gold coup, deb. 58..| 10,000, 
Pittsburg, Pa. 
Date of Quotation— Oct 3, 1898 
Allegheny County Light Co. .. 65. 500,000 
Allegheny City Electric Light.. .. .. 4s.| 260,000 


Westinghouse Elec. & Mfg. Co. Seri p 65. 195,570 
Miscellaneous. —(Oet 3, 1898.) 


Edison El. Illg. Oo. (N: York) Ist m.5a..| 4,812,000 
Edison El. Illg. Co. (N. Y.) con. m. g. 58. 15,000,000 
Edison Elec. Illg. Oo. (Brooklyn)....... 2,500,000 
Edison Electric Light (Philadelphia). 2,000,000 
Edison Illg. Co. (St. Louis)) . 4,000,000 
Mo. Elec. Lt. Oo. (St. Toni oa mtg. 65. 500,000 
Mo. Elec. Lt. Co. (St. Louis)...2d mtg. 6s. 600,000 
United Elec. Light & Power Oo(N. T.) . 5,000,000 


2 2 2 „ ve 


Quar. 


[III 


TELEPHONE AND TELEGRAPH. 


Miscellaneous. 

Date of Quotation—Oct 3. 1898. 
American Bell Telephone....... exse dsiesue d Bs 
Northwestern Temprano S Js. 
N. V. & N. J. Telep & Telg Oo. gen.mtg.5s 
Chesapeake & Potomac Teleph. CO. . . 58. 


1898 F. & A. 102 | .... 


191i] J. & D. 


156 | .... 
10874 ease 
106 esses 


%%% | = cseseee 


eaeses 


2 0 


vessee „„ „„ 60 


2906 


106 
108 — 


ALLIED INDUSTRIES. 


Miscellaneous. 

Date oJ Quotation— Oct 8, 1898. 
American Electric Heating... . 8. 
Armington & Sims Eng. 
Barney &) Smith Oar — ssosessacsec TOS 
Carborundum Mfg. Oo.................. 08. 


rthington Pum 99900999 09000909 
Worte d *'Sominal. 


e9069900090900009009099 ee 
0909000999 


99990909€ 


500,000 | 500,000 


990990999 
eco ee 
999999099 
9269288 


26 
97 100 


eoo Lodel 


NOTES FOR INVESTORS. 


T TES quotations for copper are: Electrolytic, 1z(3121c.; Lake, 12i1@12ic.; casting, 
4 C. armas 


The new underground trolley cars on the Sixth Avenue line, New York, began 
running on the lst inst. 


Application has been made to the New York Stock Exchange to list $2,000,000 
additional capital stock of the Third Avenue Hailway. 


The regular quarterly dividend of 11 per cent. was declared payab!e October 1 
by the directors ot the Cincinnati Street Railway Company. 

The North Chicago Street Railway Company has declared a dividend of 3 per 
cent., payable October 15. Books close October 5 and reopen October 15. 


The Central & South American Telegraph Company has declared a regular 
quirterly dividend of 14 per cent., payabie October 8. Books reopen October 10. 


The New York & New Jersey Telephone Company has declared a regular 
quarterly dividend of 14 pei cent., payable October 15 to stockholders of record Oc- 
«uber 5. 

The Metropolitan Street Railway Company, New York, has given notice that it 
will pay its debenture certificates on or before October 15 at the oflice of the com- 
pany, 621 Broadway. 


I is stated, says the Philadelphia Times,“ that the Pennsylvania Manufac- 
turing, Light & Power Company now controls every locallighting corporation in 
Philadelphia except the Southern Company. 


The president and promoter of the new Porto Rico Cable Company arrived in 
New York on Thursday last from San Juan and is staying at the Imperial Hotel. 
He will establish headquarters in the neighborhood of the hotel. 


Two-thirds of the stockholders of the Rapid Transit Railroad Company of Syra- 
cuse, N. Y., have consented to placing a secondary mortgage of $500,000 on the com- 
pany's property, the money to be expended in improving the lines. 


The Electrical Exchange, which since November, 1896, has been engaged in the 
sale of electrical apparatus and supplies at 174 South Clinton street, Chicago, made 
an assignment on tne 22d ult. to L. O. Gilman, Chicago. The assets and liabilities 
of the company are estimated at $12,000 each. 


A majority of thestockholders of the electric light company at Wilkes-Barre, 
Pa., on the 30th ult. voted to sell out their holdings to men who control the Consoli- 
dated Gas Compar.y. A State law prohibits consolidation, but it is said the com- 
panies will work in harmony. 


The governing committee of the New York Stock Exchange on the 28th ult. 
listed the Westinghouse Electric & Manufacturing Company's additional issue of as- 
senting stock, $575,000, making the total amount listed $5,813,000. This stock is 
issued 1n part payment for the securities of the Walker Company. 


Application bas been made to the governors of the New York Stock Exchange 
to list the following Brooklyn securities: Brooklyn Rapid Transit $227,000 addi- 
tional mortgage 5 per cent. gold bonds; Brooklyn Heights Railroad $2,225,000 con- 
solidated mertgage 5 percent. guaranteed gold bonds of the Brooklyn, Queens 
County & Suburban Railroad. 


The N. V. News Bureau " says that while the officials of the Brooklyn Rapid 
Transit Company refuse to give any details concerning the deal with the Nassau 
Company, they admit that the control of the latter has been obtained, and that all 
the detalls will be arranged within two or three weeks. An official estimates that 
the operation of the twosystems under one management will result in a saving of 
$1,000,000 per year. 

The Diamond Electric Company, which has a factory at Peoria, Ill., and offices 
in the Fisher Building, Chicago, has made an assignment for the benefit of its credit- 
ors to David H. Robbin, Chicago. The assigument was precipitated, it is said, by 
the entering in the United States Court on the 27th ult. of a judgment of $10,760 
against the Diamond Electric Company in favor of the John A. Roebling's Sons 


. Company. 


A mortgage for $1,000,000 was recorded in the office of the County Register at 
Newark, N. J., on the23d ult. It was given by the State Telephone Company of 
Jersey City to the Fidelity Trust Company of Newark. 'The mortgage is signed by 
W. I. Taylor, president, and W. C. Cox, secretary of the State Telephone Company, 
and by Jerome Taylor, second vice-president, and Uzal McCarter, secretary of the 
Fidelity Trust Company. 


The Edison Electric Illuminating Company of Brooklyn has declared an extra 
dividend of the entire amount standing to the credit of profit and loss on June 30, 
1898, together with the insurance reserve, and deducting therefrom expenses in- 
curred through the proposed issue of $10,000,000 first consolidated bonds and its pur- 
chase of the stock of the Municipal Company. Holders of the stock of September 
30, 1898, and the uew stock of the company will participate in this dividend, which 
will be paid as soun as the accounts of the company are made up. In July, when 
this dividend was first publicly mentioned, it was said that it would amount toabout 
3 per cent. on the outstanding stock. 


A syndicate of Southern Pacific Railroad capitalists of which H. E. Hunting- 
ton is at the head has obtained control by purchase of the Los Angeles Railway 
Company’s property, which includes practically all the street railways in Los 
Angeles. The details of the transaction involve the issue of $5,000,000 in bonds by 
the new corporation. Of this amount 94, C00, 000 is to be devoted to cancelling the 
$3,000,000 bond issue of the old corporation, to the discharge of a floating indebt- 
edness of $400,000 and to certain improvements to be made in the property. The 
bonds of the new company are to bear 5 per cent. interest. The price paid for the 
property of the old company is said to have been $3,900,000. 

The trust deed of the Chicago & Milwaukee Electric Railway has been filed and 
it provides for a total issue of $1,000,000 5 percent. gold bonds, maturing in twenty 
years. The Illinois Trust & Savings Bank is the trustee. Of the authorized issue, 


$400,000 are to be certified and delivered at once, while the remaining $600,000 can 


be issued only to cover 75 % of the cost of future extensions and improvements. The 
line has been in operation from Waukegan to Highland Park, a distance of about 
18 miles, since July 1, and it is on account of this portion of the system, including 
private right ot way, power house and equipment, that the $400,000 bonds are issued. 
It isstated that over $500,000 has been expended on the road as it stands. 


A report has been prevalent during the week that ex-Governor R. P. Flower is 
seeking to gain control of the electrical interests along the Hudson River from 
New York to Albany with the idea of making & complete trolley line between AI- 
bany and the metropolis. Should such a project be consummated there will be 
trolley connection through as far as Troy and Stillwater, as electric lines already 
extend between Albany, Troy and Stillwater. The project involves millions of dol- 
lars. At Yonkers the street railway interests are in the hands of A. L. Johnson 
president of the Nassau system, recently taken up by the Flower interests, and at 
Poughkeepsie the interests are controiled by J. W. Hinkley, a financial associate of 
Mr. Flower. The control of the Hudson City Electric Railway, the Hudson City 
light and power plant and the Kinderhook & Hudson Railway has been secured 
and it is proposed to extend the Kinderhook & Hudson line from Niverville to Nas- 
sau, a distance of twelve miles. ln connection with this project it is reported that 
the plan is to absorb all of the chief electric lighting companies, with a view to 
furnishing power and light from the same plants, and thereby cheapen the cost of 
production. 
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EDITORIAL NOTES. 


Considerable interest is 

The New York being taken in the New 

Gas & Electric Light, York Gas & Electric 
Heat & Power Co. Light, Heat & Power 
Company, which was in- 

corporated at Albany on Ootober 3, with a capital of 
$25,000,000, and no one believes that the men whose 
names appear as the inoorporators are in reality the 
financial backers of the enterprise. Asis now gen- 
erally known, the principal object of this company 


is the distribution of electricity for use in New York 


City. It has been rumored, ánd this rumor is un- 
doubtedly founded on the large amount of the new 
company’s capitalization, that a oombination of 
plante already in operation has been effeoted or is in 
prospect. It is also thought by many that the Met- 
ropolitan Traction Company is baok of the new proj- 
eot, especially now that the latter corporation is 
preparing to use electricity on most all of its lines. 
Another incident that would seem to strengthen the 


belief that the Metropolitan Traction Company is 


interested in the concern referred to is the fact that 
a large number of conduits are now being laid as 
speedily as possible along Broadway, ostensibly to 
furnish eleotrio power for operating the Broadway 
line, but apparently of much greater capacity than is 
required for the oar lines. President Vreeland when 
recently asked whether his company was not laying 
more conduits than were actually necessary for 
operating the cars, made the following statement, 
which appeared in the New York Sun 

„We are not. It may seem as if there were more 
oonduite going down than are necessary, but there 
are not. In the first plaos, with the underground 
system it is necessary to have metallio oirouits. 
That is, there must be wiree ranning both ways, in- 
stead of only one, as is the case where the overhead 
trolley is used. It has been found impracticable in 
underground work to use the rails asa return oon- 
ductor. This doubles the number of wires. Ib is 
expensive, but it is the only thing practicable. Be- 
sides, it does away with electrolysis, which in some 
cities plays such havoc with water and gas pipes. 

tt According to our plans the entire road, say the 
Broadway line, is divided into sections, each about 
1,500 feet long. Each section is entirely independ- 
ent of the othera, aud should i$ break down would 
not affect the road asa whole. This guards against 
long blocks, as the oars, once passed over the broken 
down section, would run along all right. 

„The system is a good oue, the only one praoti- 
cable ina oity like New York; but it necessitates 
the putting down of many wires. Weare putting 
down a good many, but they will all be needed. On 
the Lenox avenue experimental line were first laid 


eighteen wires. Soon after we put down eighteen 
more, and bofore a great while eighteen more." 


The conduits now being put down by the Metro- 
politan Company adjoining each track along Broad- 
way are three and one-half inches internal diameter 
and range in number from eighteen to thirty-six. In 
spite of the above statement, and even granting me- 
tallio oirouits are used throughout, from a rough 
caloulation we have made it is difficult to see how, 
even under the most trying conditions, thirty-six 
conduits should be neoessary. 

As we understand it, the Metropolitan Traction 
Company proposes to generate the necessary power 
for operating its lines at its new power house now 
building at Ninety-sixth street and First avenue. 
This station will have a capacity of 90,000 horse- 
power and an alternating high tension distribution 
system will be employed. It has been claimed by 
some that the Metropolitan Traction Company is 
not in a position to dispose of current for power pur- 
poses even if it wished to, as it will require from 
75,00" to 80,000 horse-power to operate the oars on 
its various lines, and that the difference between 
that and 90,000 will be needed for lighting purposes, 
eto. Even granting such to be the case, we do not 
see as this would prevent the Metropolitan Company 
from generating power at its present cable power 
houses at Houston street, Fiftieth street and else- 
where, aud dispoeiug of it to private consumers if it 
so desired. Aooording to Piesident Vreeland’s 
statement, fifty-four conduotors are ample to operate 
the Lenox Avenue line, and yet along Broadway 
there are at present being laid seventy duots, each 
capable of holding at least one cable. With high 
tension transmission, moreover, the number of cables 
should be materially reduced as much less copper 
would be required than if a direot-ourrent system of 
distribution were employed, A well-known builder 
of electric subways recently made the following 
statement, which appeared in the paper already 
quoted : 

„Any novice oan see that it would be a profitable 
venture for the Metropolitan to lay down a few 
duots for rental. The standard rental for subways 
is $1,000 a mile per duot, and at this figure the 
Metropolitan could pay for its subway ina year if it 
rented it all, fora thirty-duot subway would bring 
$30,000 a year rental for every mile. In some seo- 
tions there will be forty ducts, and in others many 
less. One can easily understand what a profitable 
arrangement it would be for a new light and power 
company to unite with the Metropolitan, Are they 
going to? That I can’t say. I am in a position 
where I can’t talk about this matter. All I can say 
is that the Metropolitan is laying a great many 
ducts.” 

Taking it all in all, we are rather inolined to be- 
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lieve that the Traction Company is in some way in- 
terested in the New York Gas & Electrio Light, 
Heat & Power Company —if not, and if all the con- 
duits now being laid along Broadway are necessary 
for operating that line,. underground traction in 
New York City is decidedly an expensive luxury. 


X ck N 


Since the general adoption of 


Lighting eleotricity for illuminating pur- 
from poses, various attempts have 
Car Axles. been made to introduce this 


form of illuminant in railway 
trains. One means adopted for this purpose con- 
sisted in placing a generating set in the baggage oar 
of a train and running it by steam taken from the 
locomotive. This necessitated coupling all the cars 
to be lighted by electricity in a train together by 
means of an electrical conductor. If for any reason 
it became necessary to detach a car from the train, 
in order, for instance, to switch it onto a different 
route, the lights in that car would immediately be 
extinguished. Some of the New York dailies have 
recently taken up this question of electric train 
lighting, and one of them after dwelling on the 
disadvantages of the baggage car dynamo system 
says: 

„Bus now a new idea, simple but seemingly 
effective, has been put forward. It is to have a sep- 
arate dynamo for each oar, to be operated by a cog- 
ohain run on a wheel attached to the axle of the car. 
The eleotricity is conducted to storage batteries and 
from them diffased throughout the car. Each car is 
then separate and independent in its lighting. 
Enough electricity is generated in a run of 150 
miles to light the car during the trip and for six 
huars afterward. In daylight the current is used to 
operate ventilating fans." 

From the way in which some of the dailies have 
disoussed this method of train lighting one might be 
led to believe that the attaching of a dynamo to the 
axle of a oar with a view to procuring eleotrio our- 
rent is an entirely new departure and has never been 
successfully attempted until now. "This is however 
not the oase. Three United States postal cars on 
the Atchison, Topeka & Santa Fe Railway have been 
equipped with a device of this nature for procuring 
current for lighting purposes since last March, and 
these cars are said to have been running regularly 
ever since between Chicago and Kansas City. Each 
car is provided with twenty-four 16 candle power 
lights, which are kept lighted while the car stands in 
the station by a system of storage batteries located on 
the oar itself. Oa the first of last April there were 
fifty-four oars thus equipped running regularly on 
the Santa Fe system which !rom all accounts have 
given entire satisfaction. Inthe system here used 
the dynamo is fastened to a cross piece on the truck 
and operated by means of a belt passing over two 
different size pulleys, The arrangement of pulleys 
is such as to keep the speed of the armature of the 
dynamo as nearly constant as possible. Each car is 
likewise provided with an extra belt to replace the 
one in use in the event of its being lost. The re- 
placing of a belt consumes but four minutes. The 
Pennsylvania Railroad, if we are not mistaken, al- 
ready has several cars equipped in this manner, and 
the New York Central has one or more oars lighted 
from the axle, The idea of utilizing ourrent gen- 
erated from a oar axle is therefore by no means new 
even on steam railroads, and the principle has fre- 
quently been made use of in trolley systems. In 
some street railway systems where a steep grade is 
encountered the motors on the cars have been made 
to act as generators and feed back ourrent to the 
line. A novel idea would be to make use in some 
way of the enormous amount of energy lost in the 

frequent application of the brakes to the wheels on 
a railroad tiain. It might be possible to utilize at 
least a portion of this wasted energy iu driving a 
amall dynamo at each application of the brake shoe 


against the rim of the wheel. 

as a suggestion and as food for thought. 
€ 3€ * 

At Newport News, Va., on 

The New October 4, in the presenoe 

Battleship Illinois. of thirty-five thousand 

people, the first-class bat- 

tle-ship Illinois was Jaunched. This ship, which 

was contracted for, together with the Alabama and 


Wisconsin, in 1896, will have when fully equipped , 


a displacement of 11,525 tons, or 185 tons gieater 
displacement than the Iowa and 1,225 tons greater 
than the Oregon. "The armor of the forward conning 
tower will be ten inches in thickness, The tower 
itself will be oval in shape, seven by eleven feet in 
the clear, with a heavily armored tube seven inches 
in thickness extending down to the protective deck 
for the protection of the electrical conductors used 
insignaling. In all there will be about eighty 
auxiliary engines in the vessel for operating cranes, 
deck winches, pumps, windlass, steering gear, eto. 
The propelling power will be derived from two 
sets of triple expansion twin screw engines of 10,000 
collective indicated horse power, each located in its 
own separate water-tight compartment. The steam 
nece:sary to operate these engines will be derived 
from eight cylindrical boilers. The latter will be 
connected in batteries of two each, each battery 
being located in a water-tight compartment, By 
this arrangement the chances of the vessel ever be- 
coming entirely helpless are reduced to a minimum. 

The electrical equipment of the Illinois will be 
most complete and thorough. There will be eight 
generating sets for supplying the enormous amount 
of current required in operating the searchlights, of 
which there will be four, ventilating fans, signal 
bells, incandescent lamps for ordinary illuminating 
purposes, bulkhead lamps, cargo reflectors and night 
signals. There will be but one main switchboard, 
from which the battle and lighting oircuits will 
radiate. As already in the case of several of our 
naval vessels, the ammunition hoists on the Illinois 
will be operated by electricity, thus doing away 
with considerable cumbersome machinery. That 
the use of electricity asa motive power for heavy 
work on the new vessels of the United States Navy 
is increasing, slowly it is true but nevertbeless 
surely, cannot be doubted, in spite of the opposition 
to this form of motive power by the advocates of 
steam and compressed air. As we pointed out in an 
editorial last week, the adoption of electricity on 
fighting ships has many advantages to recommend it, 
and as more oare and pains are taken in the design 
of special electrical apparatus for use on shipboard, 
the number of installations will undoubtedly in- 
crease until every piece of machinery will be oper- 
ated by this power, excepting of course the main pro- 
pelling engines. 


Under the Searchlight. 


Notes and Comments on Various Topics. 


THE news is being passed around that the Westing- 
house Company has been awarded the contract for 
equipping a woolen mill at Tientsin, China, with 
electrical machinery. This is à new departure, and 
a great deal less repulsive than putting electrical 
equipments into the Parisian and Roman oatacombe, 
or even setting up a dynamo in the Pyramid of 
Cheops. 

& 3 9* 

SIR ELLIS ASHMEAD-BARTLETT’S special pleading 
for Turkey at the time of the Armenian massacres 
and his eccentric conduct during the war with 
Greece, which subjected him to much ridicule, may 
after all result not only to his own advantage but 
also in breaking down some of the prejudice against 
modern innovations that is keeping Turkey in the 
background, He has been granted by the Porte 
oonoessions for eleotrio lighting and traction in 


This is offered merely 


Smyrna and Salonica, and priority of right is prom- 
ised him also in Constantinople whenever the Sultan 
makes up his mind to allow the use of electricity in 
his capital. Sir Ellis Ashmead-Bartlett, an Ameri- 
can by birth, is an English M. P., and married the 
Baroness Bardett-Coutts. 

€ K & 


A PROFESSIONAL school of electricity is to be 
established near Paris, France. The school is in- 
tended to furnish laborers and foremen with an elec- 
trical education, and first-class instruction will be 
given in both theory and practice. 

X 3€ 39 

FROM all accounts Emperor William of Germany 
does not intend to allow himself to be assassinated 
if he can prevent it, and with this object in view is 
said to cause the guards on duty at the imperial 
palace to carry telephone trausmitters whereby 


. warning may be sent of the approach of suspicious 


persons. 
* & * 


ANOTHER opportunity for inventive genius to dis- 
play itself ia presented by the Society for the En- 
couragement of National Industry, Paris, in its offer 
of various prizes to be awarded during the coming 
year. Among these is a prize of $600 in connection 
with the manufacture of permanent magnets; re- 
search in this case may be directed to the composi- 
tion of the steel for tbe magnets and such materials 
other than iron which may enter into it, or to the 
degrees of temperature for the liquids used in tem- 
pering; also the processes of annealing and other 
necessary accessory operations which are likely to 
obtain this result. Another prize likely to call forth 
considerable effort is for an inoandescent electric 
light, one not to exceed a maximum of two candle 
power—decimal system. Foar hundred dollars are 
also offered for any set of electrical appliances or 
tools suited to domestic life and to small trade. 


X d * 


AN electric fan which bad been put into the 
dining-room of a Washington residence was, the 
Star states, a matter of great interest to the colored 
attachés of the household: 

One of them, a stout “auntie,” stopped and gasped osten- 
tatiously every time she passed before it. 

" Whut de matter, Aunt Hannah?” asked the boy who 
was supposed to help around the kitchen and who was 
her especial aversion. " What makes you keep shy in“ 
like a hoss?” 

She disdained to answer, but chaueing to pass the fan 
again, gave another gasp. 

Is you got de ast ma, or is you jes’ pantin’ cause it's 
a wahm?" 

„Sonny.“ she responded slowly, I desires to ax you 
sumpin’. Is you fishin’ foh trouble? Case if you is, you 
wants ter watch your cork. You's got a bite right 
now." 

"No'ndeed. I isn’ lookin’ foh trouble, I was only 
'quirin' aftuh yoh health an' comfort. I wanted to make 
sho’ whether yoh wus a-8skyaht o' dat fan.” 

" Me a skyaht o' dat?" she exclaimed with great con- 
tempt. “Is humiliated. Dats whut Iis. An' 1 guess 
dey is mo’ service places dan dis, so's I won' hafter quit 
workin’ when I's left.“ 

"Is yoh gwine away? 

oe I is." 

*" Whut's yoh dissatisfaction? ” 

“ Laziness. White folks’ laziness. I doesn’ speck qual. 
ity folks to wuck bahd. Butdah’s sech a thing as kyah- 
yin’ luxury an’ ease too far for respectability. I doesn't 
blame em foh gettin’ red o' de cookin’ an’ cleanin’ an' 
passin’ de dishes at dinner. But when dey gits so dey's 
got ter set up machinery to help 'em draw deir bref, I 
tells vou, chile, dey'sgotclean past de limita ob gentility.” 


& * * 


THE Lady's Pictorial describes an electrically pro- 
pelled baby carriage, regarding which Electricity of 
London comments as follows: It is intended that 
the nursemaid shall control the pace of thie vehiole 
when the occupants are of specially tender years, 
but in time babies of due discretion will be entrusted 
with the management of their own perambulators, 
It would be difficult perbaps to devise a more effeot- 
ive training in the duties of citizenship and self- 
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government for the rising generation, but we old 
fogies will probably bave an exceedingly lively time 
of it meanwhile; and to some of us it may seem that 
progress and the Zeitgeist are making undue de- 
mands upon our forbearance when we have our toes 
run over and ourselves knocked sideways by the 
emancipated babies. But we shall bear it with pa- 
tience, I doubt not, in the sacred cause of Humanity 
—with a big H.” 


* NK ** 

AN electric grate has recently been brought out 
The grate standing in a fireplace in the usual wan- 
ner bas within it an incandescent Jamp over which 
is placed a wire cage at such a height in the grate 
that the imitation coal, composed of ruby and amber 
glass, when spread over it is brought up to the 
height of an ordinary coal fire. About as much heat 
is derived from this grate as from Mark Twain’s 
stove with a candle in it. It therefore serves as an 


ornament for imaginative people. 
& „ * 
Having Fun With their Electric Lights. 


Some California towns are in a state of chronic 
irritation over their electric light service, and this 
is scarcely to be wondered at if the facetious com- 
ments the local papers print in regard to it are 
founded on facts and are not the figments of edito- 
rial fancy. The following appears in the Riverside 


Enterprise of a recent date : 

The quality of the electric light service furnished by the 
San Bernardino people must belong tothe same tribe of 
that supplied here, for the Tímes-Index says: 

‘The situstion in regard tothe city lighting seems to be 
growing worse and woree in place of better, The 10 years 
contract made with the San Bernardino Electric Light 
Company has yet nine years and several months to rup, 
and at the present rate of illuminative attenuation, it is 
believed the darkness will become fully as dense asthat of 
the Cimmerian desert long before the contract has expired. 
The charge is $6 50 a month for each dark light, and there 
are supposed to be 63 of these dark lights, although not 
more than one-half of them make even a painful and im- 
potent stagger to shed the ghastly gloom for which they 
were put up." 

The Times Index is too exacting. It grieves that only 30 
out of 63 street lights burn. The rate of percentage would 
be considered à big thing in this city, where not a single 
street lamp out of 8 has done any shining for many 
moons, yet the taxpayers here paid $50,000 for their alleged 
system of street lights. 

It seems, however, that the San Bernardino city trustees 
took some action in regard to the failure of the lights, for 
here is the Times-Inder'$ record of the proceedings: 

„And that grewsome, g'obular, nocturnal effulrence 
which casts spasmodic shadows on Court street is a par- 
ticularly expensive luxury. It is of 2,000 flicker power, 
and at so much per flick«r— well, it is something ofa tax- 
consuming monster. When the matter was brought be- 
fore the Cimmerian oligarchy, the latter just smiled and 
said: ‘The public be ! Let er flicker!’” 

Here in Riverside no notice whatever in an official]way 
has been taken by the trustees of the failure of the Red- 
lands Company to fill its contract, a contract which it gave 
a bond to carry out. Thecity dads did not even think it 
worth while to make a statement to the taxpayers, as the 
San Bernardino trustees did, as recorded above. 

The reputation of the light service of this city has even 
reached the sanctum of the Santa Ana Blade, for McPhee, 

n a late issue of his paper, expresses his opinion as fol- 
lows: 

“ We just hate to exult over the troubles of any commu- 
nity, but in view of the mannerin which the electric light- 
ing plant of Riverside was held up to our people as the 
greatest and best thing on earth and a wonderful proof of 
the advantage of municipal ownership, we are tempted to 
say 'I told you so.“ The great municipal ownership scheme 
for lighting the city of Riverside bas turned out to be any- 
thing buta success. During the day Riverside is as well 
lighted as any place in the country, but at night- that's 
different." 


Now is the time to send in your subscriptions for 
Electricity, the brightest, wittiest, best read, most 
widely quoted and popular paper in the trade. 


Electric Sterilization of Water. 

The water taken from the Bruges Canal at Schoore- 
brugge is first filtered in the usual manner through 
beds of different kinds of sand, and is finally 
pumped through sterilizers, being there subjected to 


the influence of an electric current at a pressure of 
1,000 volts. It is stated that by this means all 
traces of microbes are entirely destroyed, and the 
pure water is distiibuted to the inhabitants of 
Blankenberge by means of the system previously in 
use. About 35,000 cubic feet are treated per day in 
summer, this value falling to about 10,000 cubic feet 
per day in winter. The electrical installation has 
an output of 55 HP. 


Light-Electric Telegraphy. 

Prof. Zickler of Brünn bas conducted au elaborate 
series of experiments which show that a telegraphic 
instrument can be actuated at considerable distances 
by a beam of ultra-violet light. He employs a pow- 
erful aro lamp as his transmitter, using a screen of 
glass to produce intermittent flashes of the ultra- 
violet beam, which embody themselves as dot and 
dash signals on his receiver. The receiver is an air- 
gap in a circuit containing an induction coil regu- 


THE JUNGFRAU RAILWAY.* 


The first section of the electric railway up the 
Jungfrau was opened Sept. 19. We had the 
good fortune to inspect the line a few weeks ago, 
and we make use of this opportunity to publish a 
description of it. 

The Jungfrau is one of the highest of the Swiss 
mountains, its summit being 13,670 ft. above sea- 
level. It is the highest of the group Eiger, Mónch 
and Jungfrau, which is considered by some to be the 
most beautiful of the Swiss snow mountains, The 
grandeur of the glacier region which surrounds it, 
and the magnificent panorama that can be obtained 
from the summit, have made the Jungfrau a favorite 
among mountaineers, but to ascend ita night has 
to be spent on the mountain and it must be reckoned 
among the big climbs of the Alps. Having already 
referred from time to time to tbe inception and prog- 
ress of the project for building this railway, a 


FIG. 1.—VIEW OF THE JUNGFRAU FROM THE LITTLE SCHEIDEGG STATION. 


lated to an EMF. just below the sparking point at 

the air-gap. As Hertz long ago has shown, a beam 

of ultra-violet light falling on the cathode of a 

strained air-gap, near its breaking down point, will 

immediately provoke a discharge. Zickler started 

by producing this effect over a distance of 2 m. 

Then, by improving the sbape and material of bis 
eleotrodes and enclosing them in a chamber of com- 
pressed air, he was able to increase this distance to 200 
m. This is a remarkable result, and it is extremely 
interesting to physicists to learn that the short 
and easily absorbed ultra violet light can influence 
a spark discharge at so great a distance; but to think 
of this as a practical system of wireless telegraphy, 
as Prof. Ziokler appears to do, is a reductio ad absur- 
dum. The light within the limits of the visible 
spectrum which an aro emits will do all the signal- 
ing that the ultra-violet beam is capable of, will 
penetrate to much greater distances and can be 
manipulated with much simpler apparatus. The 
ether waves of the visible spectrum which Nature 
has successfully used for signaling since the creation 
are in danger of being rejected for our new ones, 
ultra-violet or Hertzian waves, which Nature prob- 
ably long ago tried and found wanting.—Electrical 
Review, London. 


scheme which was originated by Herr Guyer Z-ller, 
president of the Jungfrau Railway Commission, we 
will now confine ourselves to a description of the 
line itself and the works in connection with it. 


Fig. 1 is a view of the mountain from the Litt'e 
Scheidegg station of the Wengern Alp Railway. 
The Wengern Alp Railway is a rack and pinion ra)1- 
way driven by steam locomotives. It starts from 
Lauterbrunnen and ascends the Wengern Alp to 
the Little Soheidegg (an elevation of 6,770 ft. above 
sea-level), from whence it descends on the other side 
of the mountain to Grindelwald. The Jungfrau 
electric railway starts from the Little Scheidegg 
station of the Wengern Alp Railway and ascends the 
Jungfrau from the north side. It may be mentioned 
incidentally that tourists have nearly always 
climbed the Jungfrau from the south side as the 
route from the Little Scheidegg is very hazardous 
for pedestrains. Fig. 2 is a perspective sketch of the 
Eiger, Mönch and Jungfrau showing the direction 
of the existing Wengern Alp Railway ina dotted 
line, the first section of the Jungfrau railway from 
the Little Soheidegg to the Eiger Glacier station as a 
fall line, and the remainder of the railway, which is 


* From the Electrician, London, Sept. 23. 
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under construction, dotted. A table of the projected 
stations, with elevations, distances and gradients, is 
given below. 

On the section of the line already opened there is 
only a distance of about 85 yardsin tunnel, but 
from the Eiger Glacier onwards the railway will not 
touch the surface except at the stations. Almost 
immediately after leaving the Little Scheidegg 
station the gradient is 10 per cent., and this is in- 
creased to 20 per cent. at about half-way to the Eiger 
Glacier station. From this station the gradient in- 
creases to the maximum of 25 per cent. and the line 
enters the long tunnel, about 450 yards of which has 
been driven up to the present. The remaining 
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scheme there is no change in the sign of the gradient, 
and passengers would be able to return to the start- 
ing point if there were a breakdown of the line or in 
the power-house. 

The Jungfrau line is one of the most interesting 
applications of three-phase transmission and distri- 
bution yet made. Water-power is made use of in 
the valley to generate three-phase current at 7,000 
volts, and this is transmitted by means of overhead 
wires to transformer stations at the Little Scheidegg 
and the Eiger Glacier where it is transformed to 500 
volts by means of stationary transformers. Not only 
is electrical energy employed for traction purposes 
but also for lighting, heating and for working the 


Jungfrau Station 


, 


FIG. 2.—SKETCH OF THE JUNGFRAU GROUP, SHOWING THE ROUTE TO BE TAKEN BY THE RAILWAY. 


stations from Eiger Wand onwards will be built 
within the rock, and it is intended to fit them with 
restaurants and sleepivg accommodation for those 
passengers who may wish to break the journey. 
From the Eiger Wand and Eismeer stations there 
will be no egress on to the mountain, and tourists 
will merely be able to enjoy the view from windows 
or balconies, but from the Jungfraujoch station it 
will be possible to go out on to the Jungfraufirn and 
slelge over the perpetual snowfield to the Aletech 
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rock drills used in the tunnels. When the railway 
reaches a certain altitude, the energy expended in 
heating the trains and stations will be an important 
item of the total cost. 

At present only one power-house has been built, 
this one being situated on the White Liitschine, 
near Lauterbrunnen, right down in the valley. The 
power transmission line from Lauterbrunnen to the 
Little Soheidegg is about 4} miles long. The asoent 
of this 4} miles by foot takes about three hours— 
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FIG. 3.—ELEVATION AND SECTION OF LOCOMOTIVE, SHOWING GEAR. 


Glacier. It is expected that this station will be 
made use of to a considerable extent as a starting 
place for tours. It bad been originally intended to 
have an open station on the Mönchjoch (with possi- 
bly a branch line to the summit of the Monch) which 
would have been situated between the Eismeer and 
Jungfraujoch stations, but at a higher level than 
either. This was, however, abandoned on consider- 
ation. Had there been a failure of current after a 
train had passed this station it would have been im- 
possible for it to descend tothe Little Scheidegg 
merely by using the brakes, and the train would be 
delayed in the mountain until the interruption of 
supply was made good. According to the present 


an hour and a half by the rack and pinion railway— 
the difference in level being about 4,250 feet. The 
three wires are of bare hard-drawn copper wire 7.5 
mm. diameter, They are supported on large earth- 
enware three-lipped insulators of about 4} in. diam- 
eter and 7 in. high. Stout wooden poles, about 33 
ft. long, are used, with galvanized iron brackets. 
Wherever the wires cross a footpath they are nearly 
surrounded by a circular guard-net of very wide 
mesh, intended to prevent a wire from falling to the 
ground in case of breakage. A metallic circuit tele- 
phone line is fixed on the same poles, some distance 
below the three-phase wires, and the two telephone 
wires are crossed every 550 yards to prevent induo- 
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tion effect. As a matter of fact, this proves to be 
insufficient protection from induction noise, and it 
will be necessary to cross the wires more frequently. 
Lightning protectors of the Siemens & Halske horn- 
shaped pattern are used on each of the power wires 
and at each end of them, and similar lightning pro- 
tectors are applied to the secondary wires. The fall 
of potential will be about 10 per cent. at full load. 

The transmission line is not duplicated, so that if 
it were interrupted all power would be cut off from 
the railway. A duplicate power station is projected 
however at Burglauenen, near Grindelwald, on the 
other side of the Wengernalp, capable of supplying 
some 2,600 HP., which is to be furnished by the 
Black Liitschine. This will feed the Little Scheidegg 
transformer station through a quite independent 
transmission line of similar construction. 

The sub-stations are substantial stone buildings, 
designed to withstand the action of the most in- 
clement weather. They are each fitted with two 
200-kilowatt transformers, reducing the pressure to 
somewhat over 500 volts for the secondary feeders. 
The latter are of 9 mm. hard.drawn copper and are 
constructed in a similar manner to the transmission 
line. The transformers are built by the Oerlikon 
Co. The fuses are of copper wire outside the sub- 
stations, In addition there are rotary transformers 
at the Eiser Glacier station, which supply continu- 
ous current for the rock drills and lighting. When 
more of the line is built, transformers will be added 
every kilometer (1,094 yards). 


The permanent way is built on the Strab rack 
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Fra. 4.—LOCOMOTIVE TRUCK. 
system. Meter gauge (3 ft. 3} in.) is employed, the 
rails being of the usual Vignoles profile, 315 in. high 
and weighing 40 lbs. per yard. The length of the 
sections of rail average 34 ft. 6 in., and steel sleepers 
are used, their distance apart averaging about 3 ft. 
3 in. The rack, which is as usual half way between 
the rails, is of rolled steel. It is rolled solid and 
the teeth are cut afterwards in the cold bar. It is 
made in lengths of 11 ft. 6 in., and weighs only 
68} lbs. per yard. Its mean tensile strength is 28} 
tons per sq. in., with an elongation of 20 per cent.; 
the same clips are used for the rails and rack. The 
conical shape of the teeth of the rack permits the use 
of an emergency brake which clutches them on both 
sides. As has been already mentioned, one section 
of the projected line will have a gradient of only 6} 
per cent., and here it is anticipated that no rack 


Height. Distance. 5 
From From B 
Stations. station | Above | station 8 8 
to to From 1 * 
station level. station start. "E 
Feet. | Feet. | Miles. Miles 5 & 
Little Scheideg 6,770 | 0 
840 2 25 
Eiger Glacier............ |, 7,610 | 12 
1,610 9 25 
Eiger Wand.. . . . . 9,220 | 2.1 | 
1,140 1.5 25 
Eismeer........... . . 10,860 3.6 
850 2.6 614 
Jungfraujoch ..... ...... 11,210 | 6.2 
2.290 1.7 25 
RA eus ersnsdue gus 13,430 7.9 
240 e] 100 
Summit of Jungfrau.. 13,67 | 7.9 


T. is estimated that the railway will be completed by 


will be needed. The sharpest curve of the seotion of 
the line now opened has a radius of 33 ft., and the 
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sharpest curve in the tunnel will have 66 ft. radius. 
Two Chicago bonds of 7mm. copper are used for 
each rail-joint, and the rails are cross-connected 
every 55 yards with 8 mm. copper. 

We give several views of the firat locomotive built 
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nected to the line) and the usual rheostat in the ro- 
tor circuit to avoid starting the rotor on a short oir- 
cuit. The locomotive is fitted with three absolutely 
independent brakes. The first is an automatic one, 


electrically controlled. By means of a centrifugal 
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Fic. 5.— VIEW OF LOCOMOTIVE, SHOWING ELECTRICAL EQUIPMENT. 


for the line. Fig. 3 shows the arrangement of gear; 
Fig. 4 is the truck with one motor removed; Fig. 5 
shows the electrical equipment, and Fig. 6 a view of 
the line, showing the overhead equipment. The 


governor, when a speed greater than a certain maxi- 
mum is reached, the current is automatically 
gwitched off from the motors, and at the same time 
a Land brake is actuated. A dashjot p events slight 
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FIG. 6.—PART OF IHE FIRST “ECTION OF THE JUNGFRAU RAILWAY. 


lozomotive contains two 125 to 150 BHP. induction 


motors driven directly at 760 revolations per min- 
ute by the 500-volt three-phase current with a fre- 
quency of 38 cycles per second. The weight of each 
motor is 2.6 tone, and the locomotive complete 
weighs 13 tons. The construction of the four-wheel 
truck and the gear are clearly seen in Figs. 3 and 4, 
which are self-explanatory. Fig. 7 shows the elec- 
trical connections. The great advantage of the 
three-phase system on such a railway is the simple 
automatic breaking action of the induction motors. 
When the locomotive is going down hill the stators 
of the motors cannot greatly exceed the speed of 
synchronism. From the plan of connections it is 
seen that the motors are merely controlled by a re- 
versing switch (through which the stator is con- 


momentary increases in speed from putting the 
brake in action. This brake can also be applied by 
the guard in the passenger car, who is provided with 
a switch to switch off the current. The second 
brake is a hand-brake, which applies bronze shoes 
to a wheel on the driving axle, and the third, which 
has been already referred to, is an emergency brake 
which giips the rack. This brake is also lined with 
bronze, It can be applied either by the driver or by 
the guard. There are six incandescent lamps on the 
locomotive, two in series on each phase, and the 
passenger car will be lit with fifteen lamps, five be- 
tween each pair of wires, Two trolleys are em- 
ployed on each wire on account of the large currents 
which have to be transmitted to the locomotive. 
The passenger cars, which cannot be called traii- 


213 


ers, as they are pushed not pulled, are built for 40 
passengers. These cars had not yet been delivered 
when we viewed the line. Each train will usually 
consist of a locomotive and one car, buf at times of 
exceptional traffic another car will be added. At 
present only two trains will run, one up and the 
other down, 

Before descending t^ the power house in the val- 
ley it will be of interest to refer briefly to the work 
which is being done in the great tunnel. At tbe 
a aus $ 


FIG. 7.—CONNELTIONS ON LUCUMOTIVE. 


time of our visit 60 workmen were being employed 
iu the tunnel, and 400 in all. Most of the ravvies 
aud laborers are Italians. They are provided with 
fool and lodging in barracks built on the mountain 
for that purpose, and the tunneling work is con- 
tinned during the winter. As bas already been 
m ntioned, electricity is used to work the rock- 
drills. Both rotary and percussive drills are used. 
The latter make 400 strokes a minute with 4} in. 
strcke. The rotary drills are fitted with 3 HP. mo- 
tors, and have a self-acting feed of 2 nm. (0.08 in.) 
per revolution. 
(To be continued. ) 


ELECTRIC MOTORS IN A TANNERY. 


A new application of electricity as a motive power 
has recently been adopted in the tannery of Messrs. 
Dann Bros., Cork, Ireland. Of late years, in the 
early stages of the tanning process, steam power has 
been largely used to agitate the leather suspended 
in tanning liquor, the object being to promote the 
tanning. Various mechanical appliances have been 
adopted. The American rocker system, so largely 
used in the United States, has been for years in 
operation at Messrs. Dann’s tannery, the necessary 
moiion being given by eccentrics on a shaft driven 
by a steam engine. Each rocker consists of a strong 
wooden frame at the top of a tanpit supported on 
pivots and free to move about 6 inches in a see-saw 
fashion. From this frame the leather to be tanned 
is suspeided in the tanpit, which is filled with tan- 
ning liquor. When the frame rocks the leather is 
gently agitated in the liquor. Experience proves 
taiat the best results are obtained with an intermit- 
tent motion. 

With the usual arrangement, it is necessary that 
the starting and stopping should be done by some 
one on duty for that purpose, and consequently the 
intermittent motion cannot be continued during the 
night without considerable extra expense. In the 
new arrangement, electricity developed by adynamo 
driven by a steam engine, is stored in accumulators, 
A clock turns a commutator, which at intervals 
switches on a weak current that works a relay which 
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switches on the full power of the accumulators to a 
motor which rotates the shaft moving the rockers, 
The commutator being connected with the minute 
hand of the clock turns on the electricity for some 
minutes every hour during the day and night. In 
this manner alternate motion and rest, found to be 
so desirable, is automatically produced during the 
night as well asin the day. In this tannery there 
are 20 of these rockers, each capable of carrying 50 
butts or hides. 

The great economy of power obtained by the ure 
of electro-inotors is very well exemplified in this 
instance. The whole set of 20 rockers contained at 
the time of test about 800 hides or butts worked 
with 26 volts at the accumulators and a current vary- 
ing from 14 to 18 amperes, or an average of 410 watts 
or less than half a unit per hour. 

The motor and gearing have been made with 
special regard to economy in working and possibility 
of increasing the power if required, by simply adding 
to the number of cells in the accumulator. Attempts 
of various kinds bave been made to accelerate the 
tanning of leather by electrical means, some of these 
systems being electro-chemical modifications of the 
ordinary process, Dunn Bros.“ improvement leaves 
the tanning process unaltered though expedited. The 
users of the leathar therefore will find it exactly the 
same as formerly in quality, texture and appear- 
ance. It has been an objection to some of tne new 
processes that the resulting product bas differed in 
some of these particulars from the leather to which 
customers are accustomed, and on which they have 
found that they can rely. 

The machinery in this tannery is of the most 
modern type. The electrical system of working the 
rockers now described is the subject ofa patent. — 
Electrical Review, London. 


ON THE ELECTROLYTIC CORROSION OF 
WATER AND GAS PIPES BY 1HE RE- 
TURN CURRENTS OF ELECTRIC TRAM- 


WAYS.” 


BY DR. J. A. FLEMING, F, R.S. 


(Concluded from page 199.) 


Let us consider next the electrical conditions in 
the neighborhood of an electrical overhead system 
of street railways. In all cases where the uninsu- 
lated tram rails are used as & return it is unques- 
tionable that some fraction— perhaps, a iarge one— 
of the return electric currents will come back through 
the earth from the distant or more remote portions 
of the track to those near the generating station, no 
matter how well bonded the track may be. The 
exact distribution of this current flow through the 
surrounding subsoil it is impossible to determine, 
but if there is a current at all it involves as a corol- 
lary the existence of lines of current flow and or- 
thogonal equipotential surfaces. 

We may rougbly represent by a diagram the yen- 
eral eleotrical conditions. Suppose a generating 
station to be at G and T to be the trolley-line and 
H G the rails. When cars are in operation, current 
is being discharged at various places into the line. 
The end H is at a higher potential than the end G. 
The Board of Trade regulations permit a maximum 
of seven volts for this total rail fall. The results 
will be that through the earth we havea distribution 
of current flow lines. The terminations of these lines 
accumulate near places where the cars happen to be, 
and move with the cars. Orthogonally to these flow 
lines, or at right angles to them there are equipoten- 
tial eura ex veh are shifting about in the earth 
as the cais move slong, Tue disposition of the cur- 
rent Hines will be modified by the presence of ]ipes 
in the ground, in o far a» these are conductors, also 
by the electrolytic couuter-electromotive forces, 


* Paper read before the British Association at a joint 
meeting of Sections A and G, Bristol, Eug., Sept. 12, 1898, 
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If, then, subterranean pipes exist in the region 
oconpied by this return flow, and if these pipes have 
their extremities on different equipotential surfaces, 
it is certain that current flow must take place through 
these pipes if they have any longitudinal cunductiv- 
itv, and no amount of conductivity in the soil short 
of infinite conductivity will altogether prevent this 
from bappening. The proof of this is found in a 
very simple experiment, In a large vessel contain- 
ing an electrolyte, say dilute acid, two electrodes 
are inserted, by means of which a current can be 
passed through the liquid mass. Two lengths of in- 
gulated copper wire have their ends just stripped to 
lay bare the wire, and are then twisted together to 
within a couple of inches of the ends. These ends 
are spread out at right angles. The other extremi- 
ties are connected to a galvanometer. If the spread 
out bare ends of this galvanometer wire are dipped 
in the electrolyte it will be found that a current 
passes throngh the galvanometer one way or the 
other, according to the position of the collecting 
end. If the spread end is placed so that it is at right 
angles to the line of the current flow, then no cur- 
rent will flow through the galvanometer. The ex- 
planation is, of course, obvious. If the extremities 
of the exploring wire lie on different equipotential 
surfaces of the electrolyte when traversed by the 
current, the galvanometer, of course, indicates a cur- 
rent. Ifthe ends lie on the same equipotential 
surface, then the galvanometer indicates no current. 
After the test wire has been employed in this man- 
ner it will ke found that on stopping the main cur- 
rent the galvanometer gives a transitory reverse 
current, due to polarization of the electrodes. 

In the case of long electric street railways worked 
on the rail return system it is unquestionable that 
the difference of potential between the different 
portions of the track when cars are running involves 
as a certain consequence the flow of current through 
the earth, however efticiently the rail bonding may 
be carried out. Mr. H. F. Parshall has stated (Jo- 
cecdings of the Institution of Civil. Engineers, Apiil, 
1898) that in tests carried out on an e:ght-mile track, 
cutting the rails at the center and inserting an am- 
meter, showed that 60 per cent. of the current was 
returning through the earth itself. 

I think it will be agreed that it is exceedingly 
important, in the interests of other industries be- 
sides the electrio traction industry, that in those 
cases where this earth flow occurs we should en- 
deavor to find out where this current is going and 
what it is doing. 

It is a matter of great difficulty to carry out ex- 
periments on actual eiectrio street railway lines. 
We cannot alwaya be cutting rails, and we certainly 
cannot cut gas and water pipes to ascertain the cur- 
rents which may be flowingin them. I have, there- 
fore, direoted my attention to making a sort of work- 
ing model of an electric traction system witb an 
earth return, and of such a kind that pipes or equiv- 
alent oonductors can be buried in desired positions, 
and an electrical survey made of the whole arrange- 
ment. 

The model is made as follows: A large wooden 
box is provided, best made of paraflined or well- 
varnished deal. This box may he any desired 
size, but is best made square and of a depth eqnal 
to half the length or breadth. This box is filled 
with sea sand or river sand mixed with a little salt 
to give better conductivity and 80 compensate for 
limited dimensions, and the whole mass is moistened 
with water until it is thoroughly and uniformly 
damp but without free water on it. The resistance 
of such a mass will be about 1 obm per yard cube 
between opposed surfaces. On the surface of this 
sand, which represents the earth, conductors can be 
laid down to imitate an electric tram-line. I have 
found it convenient to employ rods of plumbago and 
clay by which the required resistance and ourrent 
carrying power is obtained. A pair of these rods 
connected in parallel by platinum wires may be laid 
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down to imitate the line. A fall of potential along 
the line may be made equal to, say 7 volta, or to 
the maximum fall permitted by the Board of Trade, 
by attaching the terminals to a battery of four or 
five secondary cells to the ends of the line. Ifan 
ammeter is included in this line circuit, it will be 
found that the total current taken is greater when the 
rods are laid on therlamp sand than when they are 
bodily lifted up. This difference indicates the earth 
return current. In order to explore the distribution 
of current through the mass of the earth, a gal- 
vanonieter or voltineter is provided, having flexible 
leads, and the ends of these attached to two insu- 
lated wires twisted together, the other extremities 
being bared and splayed out to form a sort of fork. 

In the sand, then, can be buried, at a slight depth, 
thin iron or lead wires or tubes, to represent gas and 
water pipes, and these can be given any required 
form aud arrangement. 

Au electrical survey can then be made with the 
voltmeter. If a ‘‘pipe’’ or wire representing a pipe 
runs nearly parallel to the line“ it will be found 
that at one end of the line the line“ is positive 
to the pipe, and at the other that the pipe is positive 
to the “line.” Ia my own model I bave found 
that the potential differences of such a pipe“ and 
the line amount to 1 or 2 volts, just as they are found 
todo in tbe case of real electrio street railways 
when measurements are made between the rails and 
a parallel buried pipe.* In the case of the pipes 
running parallel to equipotential surfaces the poten- 
tial differences between all parts of the pipe and any 
one point of the line are nearly the Same. By means 
of the exploring or testing fork it is easy to show 
tbat the earth return current dows through the 
whole mass of the sand, and with a little trouble the 
general form of the equipotential surfaces can be 
ascertained. 

If the wires representing pipes“ are bent so 
that they have a loop in them which emerges above 
ground, thi- loop can becut, and a sensitive amme- 
ter or galvanometer inserted, 80 as to indicate the 
current flowing through the pipe.“ In this man- 
ner it can be proved that when a pipe runs approxi- 
mately parallel to the track, aud when it ie found to 
be positive to the rails near the generating station, 
aud negative to the rails at distant points, there is a 
current flowing in the pipe from the far end towards 
the station end. If the pipe runs more or less 
transversely to the line then little or no current 
will appear in it. 

In the case of actual pipesand real street railways 
it is an impracticable matter to make such tests as 
shall show whether there is a current flowing in the. 
pipe or not. Wecan only infer its existence when 
electrolytio corrosion bas made its appearance. 

From experiments made with the above model, I 
am led to believe, if pipes or wires were laid 
down imitating the form or arrangement of the 
actual main pipes, and if a track were laid down 
imitating the plan of the real track, that useful in- 
formation might be gained asto the localities, if 
any, in which electrolytic trouble may be expected. 

It is, of course, obvious that a model on a limited 
scale can only very roughly represent the true state 
of affairs. In any actual case it is an exceedingly 
difficult, if nos impossible, matter to predict the 
path along which the earth return current will dis- 
tribute itself. It depends on unknown conditions 
as to rock and soil conductivity due to moisture, 
geological formations, subsoil water, infiltrations of 
sewage, brine springe, the conductive effect of buried 
pipes, leakage of water, gas and the nature of the 
oar traffic at tbe moment. There is, however, a 
drift of current through the earth. from the moet 
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* ]f the rails“ in the model are made of carbon and the 


“pipes are made of iron wf e, there will be a constant 
potential differenee between them of about J volt, due to 
the carbon, damp sand and iron forming a voltate couple. 


This constant petential difference, however, can be taken 
into account in measurement, and does not nterfere with 
the detection and measurement of those potential differ- 
ences set up by the flow of current through the sand, which 
is originated by the external electromotive force. 
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distant portion of the line towards that point or 
points where the negative dynamo terminals are at- 
tached to the rails. Tbe question of pipe corrosion 
is wholly bound up with the degree to which this 
return current takes advantage of pipe conductivity 
to help it on ita way or is carried by the pipes as well 
as by the earth. This is not prevented by the fact 
that the earth resistance, taken as a whole, may be 
very much less than that of any line of pipe, but it 
is affected to a considerable degree by the resistance 
due to pipe junotions, or to the surface resistance af- 
forded by oxidation of the pipes by which the 
entrance of current into them is bindered. The 
above statements cau be proved by the use of wires 
imitating pipes badly jointed or partially insulated, 
and buried in the sand of the model electric railway 
just described, and a model of the above kind proves 
itself to be exceedingly useful for lecture or demon- 
stration purposes in addition to its employment as a 
means of testing theories. 

It appeara, then, that the following statements 
may be taken as correctly representing facts in the 
case of electric street railways having uninsulated 
rails used as a return circuit : 


(i) No amount of bonding of the rails, if unin- 
sulated, will entirely prevent the flow of ourrent 
through the adjacent earth, when there is any differ- 
enoe of potential between different parts of the line, 
and even with good modern bonding, or even con- 
tinuous rails, a fraction, not inconsiderable, of the 
whole outgoing current may return by tbe earth. 

(ii) Some portion of this current will pass through 
subterranean pipes, the amount being determined 
by— 

(a) The general or local subsoil conductivity. 

(b) The electric conductivity aud continuity of 
the pipe lengths and depending on joints and mate- 
rial. 

(c) The length and disposition of pipe, and its 
position as regards the average equipotential surfaces 
in the earth, when the line is working. 

(d) The condition of the pipes as regards oxida- 
tion orinorustation with nou-coadueting oxides or 
protective covering. The position which seems most 
likely to be favorable for the passage of current 
into the pipe is when it extends for some distance 
parallel with the rails and passes near the point of 
junction of the return feeder to the power station 
and the rails, and when it is new or fairly clean and 
well jointed —all conditioned, of course, by the gen- 
eral earth conductivity. 

(iii) The danger areas are those regions in which 
the pipe current, if it exists, leaves the pipe to get 
back into tbe rails or return feeder, or even into the 
same pipe again, but mere difference of potential 
between the pipe and the rail is not in itself a source 
of danger to the pipe. "There must be, in addition, 
electrolytio conduction of current out of the pipe 
into adjacent soil which contains electrolyzable 
salts and the necessary moisture. 

(iv) If electrolytio conduction out of the pipe 
exists at any places there is no absolute security in 
the Board of Trade limit of 1.5 volts for the poten- 
tial difference of pipe and rail, except in so far that 
theless the voltage the less rapid will be the dam- 
age. Electrolytic corrosion way take place when 
only a small fraction of a volt difference of potential 
exists between the iron pipe and the adjacent por- 
tions of the rail return. 

(v) The conditions most to be feared as provocative 
of pipe destruction are when certain local soil coa- 
ditions exist near the places where the pipe is most 
positive to the rail. The presence of soluble chlo- 
rides in the soil, produced by sewage, brine springs, 
infiltration of sea water, if near the sea, solution of 
chlorides of sodium, potassium or magnesium or 
other salts present in the soil produced by water 
due to pipe leakage or natural accumulation by 
rainfall saturating the soil, set up at once conditions 
permitting electrolytic conduction, and the resulting 
liberated acid or chlorine ions attack the cast-iron 


pipe. In rapidity of destruction under this action, 
a new clean pipe may possibly succumb even sooner 
than an old one protected by a dense adherent coat- 
ing of oxide, which is not a very good conductor. 
The time which any such action takes to reach a 
stage destructive to the pipe will be obviously less 
the more the electrolytio action is concentrated on 
a limited area of pipe surface. 

In designing an uninsulated rail return traction 
system, the probability of the above-mentioned con- 
ditions occurring should not be ignored. Even if ac- 
tual perforation of the pipes does not oocur, there may 
be au “ageing " action which sbortens the life 
of the pipe. 

(vi) Asthe conditions determining possible pipe 
corrosion are numerous and not at all easily prede- 
termined, it is important in the case cf. every eleo- 
trio traction system with uninsulated earth returns 
tat an electrical survey should be made at intervals, 
setting down on a plan, showing rails and pipes, the 
potential difference between them at various places. 
Wishin the danger area a olose watch can then be 
kept, whenever the ground is opened up for any 
purpose, for evidence of destructive electrolytic 
action on buried pipes. 

In the above short summary of the causes and 
conditions of pipe electrolysis, no reference has been 
made to tbe question of remedy when it is found to 
exist. To deal with this portion of the subject 
properly would require more time than is at present 
at my disposal. All that has been here attempted 
is to show that, even working under Board of Trade 
regulations, it must not be assumed that the dapger 
does not exist. 


ELECTRICITY IN MODERN SURGERY. 


Address by Dr. C. R. Dickson, of Toronto. 


The following is part of au address delivered. by 
Dr. C. R. Dickson, of Toronto, president of the 
American Electro-Therapeutio Association, at the 
recent meeting of that organization in Buffalo, and 
is of interest as sheddiny light on a subject which is 
as yet not thoroughly understood by the general 
public: 

For many years past the thoughts of those who 
are interested in the many branches of this won- 
drous subject, electricity, have turned to Buffalo, 
and it has been the Mecca of the Eleotrio Pilgrims. 
On its outskirts the wildest dreams cf the Arabian 
Nights bave been outdone. Scienoe, ever triumph- 
ing over nature, has harueszed that most beautiful 
of all natare’s handiwork, anl as though by the 
subtle touch of the magiciau, the very country has 
been transformed aud solitary fields bave become 
veritable hives of humau industry, the outcome of 
the mighty power of Niagara transformed and trans- 
mitted. Massive factories are run on every side 
where but a few short years ago were found naught 
but vacant lots. To us, wituessing it for the first 
time, is is a milestone of progress, illustrating 
man’s ingenuity, the triumph of his brain. 

"t The necessity for the existence of such an associ- 
ation as ours has been questioned, not only here but 
elsewhere; hence it may be necessary to explain our 
position. It has been asked Why should there le 
such an association? Electricity is only one of 
many therapeutic agents, and it would be absurd to 
havea separate association to consider each therapeu- 
tio agent.’ At first glance this may seem a quite 
rational question. Our colleges teach us how to ad- 
minister opium and its various derivatives, therefore 
the necessity for an opium society does not exist; 
but do our colleges teach us anything about electric- 
ity worthy of the subject? The answer to this 
question is quite unnecessary in the presence of the 
members of our association. Anyone should be de- 
pended upon to prescribe and administer the ordi- 
nary, or even extraordinary, remedies to oarry out 
any regulation form of treatment, Rut I, for one, 


should fear to trust myself to the tender meroies o 
the general practitioner of to-day, did he in his 
wisdom consider it necessary to use this agent. 
eleotricity, uuless he bad paid some special atten- 
fion to the mastery of it. The contention is an ab- 
surdity un worthy of America, the vaunted land of 
progress, and of Buffalo, the eleotrical city. In my 
own benighted laud, even we are more enlightened 
than ibat. This is an age of specialism. 
THE AGE OF SPECIALI«M, 

The old-time practitioner, then the physician 
and surgeon, seems passing away. Surgery is being 
divided and subdivided, until at one time we feared 
that we were to be confronted with an appendix 
surgeon. Our patients are reaping the benefit of all 
this. Why, then, should we call a halt? No! Let 
onward be our ory. The time is past when a physi- 
cian, the proud possessor of a magneto-eleotrical ma- 
chine turned by a crank, considered his armamenta- 
rium electricum quite complete. One has but to 
glance at our programme to see to what extent eleo- 
tricity may be used, and used to advantage. A pro- 
gramme sach as ours should prove a perfect revela- 
tion to him who has not kept well upto this progres- 
sive age. Could sucha programme or one-hundredth 
part of if be intelligently discussed in any other ex- 
isting society to-day not dealing distinctly with the 
subject? No! I greatly fear it would be a hidden 
book, a stumbling block. 

‘The hope of the future now lies in those who are 
thropging wisdom’s halls. and it is a subject for 
congratulation that this association is to be asked to 
take action, bringing the needs of the hour before 
the authorities competent to deal with them. The 
student with mind as yet unwarped by prejudice 
must be in a position to obtain a comprehensive, in- 
telligent grasp of the whole subject, that he may 
turn his theories to practical aceount in his profes- 
sional career. Bat even he, unless endowed by thore 
inestimable blessings, common sense, patience aud 
gentleness, will find bis efforts unavailing, and he 
must be a close observer of nature and her laws, 
seeking to assist rather than to combat her. Eleo- 
tricity is an agent most powerful for weal or woe. 
A greet responsibility rests upon our educators, and 
the sooner they awake from their strange lethargy 
the better will it be for our reputation as an enlizht- 
ened, progressive, scientific profession. The oom- 
mercial world has taken such advantage of the rapid 
strides of electricity as a science with fixed laws 
that we have laid ourselves open to the charge of 
nevlect. Let us hasten to make amends for the 
past, and remove some of the reproaches that rest on 
this, the noblest profession in this fair world. 

OBJECT OF THE ASSOCIATION, 

“ Oar association was organized some eight years 
ago because it was felt that the subjeot of electro- 
therapeutios could not be discussed in any existing 
society in a scientifio and practical manner without 
controversial digressions of no value whatever. It 
was felt and felt strongly, that electricity bad been 
left too long to the charlatan, the incompetent and 
the unscrupulous. It was also felt that we had 
another foe of hardly Jess dangerous character, the 
overzealous. 

“To combat all these and cultivate and promote 
knowledge of electricity wherever it can be of service 
in medicine and surgery is the object of our associa- 
tion. It must be admitted that we are setting about 
this in the most practical manner possible. In fact, 
I know of no other association in which more prao- 
tical or more useful work is being done. To carry 
out this idea successfully we have associated with us 
other than purely medical practitioners, and the 
association bas proved a most bappy one and fruit- 
ful of nothing but good. Thus the eleotrical engi- 
neer aud expert study electricity’s laws and note its 
action upon inert matter. The biologist and phys- 
ioist go a step farther aud study these laws in their 
action upon living tissue, and their labors are turned 
to practical account by the physician and surgeon. 
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„The clouds are breaking on our horizon. On 
my side of that imaginary houndary line we find in- 
creasing interest being manifest, and it gives me the 
greatest satisfaction to say that my own warmest 
friends in the oity of my adoption are the men who 
stand in the front ranks of medicine and surgery, 
and electro-therapy has a recognized standing, inas- 
much as special departments devoted to it are to 
be found in our public hospitals. I have bad the 
honor to organize and now to preside over four such 
depirtments in as many hospitals, and more intelli- 
gent inquiries are being made by the students of the 
various medical colleges, all of whom have access to 
my olinios.“ 


ELECTRIC LIGHT AND POWER AT THE 
HOFORS IRONWORKS, SWEDEN.* 


Amongst the various works visited by the Iron 
and Steel Institute in Sweden last month, those of 
the Hofors Ironworks were, perhaps, the most inter- 
esting. These works are the oldest in the province 
of Gestrikland, and were founded in the beginning 
of the seventeenth century.  Hofors and many 
other small ironworks in the neighborhood got their 
ores from the Torsaker Mines, which were quite 
sufficient to meet the small requirements in old 
times. However, as the output from blast furnaces 
and forges grew, also ores from Norberg, and later 
on from Bispberg and Wester Bergslagen, began to 
be used. The works have grown most rapidly, as 
all new improvements in iron manufacture have 
been adopted. The power for the works at Hofors 
was at first obtained from a 92 ft. fall near by, but 
with extensions the water available proved insuffi- 
cient. More power was therefore secured by an 
electrical transmission scheme from a waterfall of 
100 ft. at a distance of about 14 miles from Hofors. 
There six turbines furnish a total of 1,400 HP., 
which is used for the rolling-mills, auxiliary ma- 
chinery and machine shops. ‘These were, we be- 
lieve, tbe first rolling-mills driven exclusively by 
electricity. The present yearly output of the 
works is about 11,000 tons of pig iron, 18,000 tons 
of Bessemer and open-hearth ingots, and 15,000 tons 
of rolled, hammered or pressed material, as finished 
product. Besides those who work in the woods and 
the mines the company employs in the works about 
500 men. 

Description of the Electric Plant.—Electricity is 
used at Hofors for both lighting and transmission of 
power. The lighting plant is very simple in char- 
acter. It consists of a oontinuous-current three- 
wire system, which is fed by two generators of 30 
HP. capacity each. The generators are both belted 
to the shaft ofa 100 HP. turbine, The voltage is 110 
volts on each side. Arc lamps as well as incandes- 
cent lamps are used. In the daytime s number of 
small motors (some 40 HP. together) are also fed 
from these circuits. While the electric light plant 
just mentioned has nothing peculiarly interesting 
about it, the transmission of power system, on the 
contrary, is of a character which justly bas attracted 
the great interest of electricians as well as of tech- 
nical people in general. Not only is it a fact that 
this plant was the first one built for furnishing 
power for rolling-mills exclusively by electricity, 
but also these motors were, ab the time when the 
installation was erected, the largest of their type in 
any part of tbe world. The generating plant at the 
primary station is situated at the 100 ft. waterfall 
which bas previously been referred to. There are 
six turbines in all. Two of the turbines are of quite 
a special design, each being composed of two wheels, 
thus making it possible to obtain on the same shaft 
either 300 HP. at 480 revolutions per minute, or 200 
HP. at 320 revolutions per minute. The four re- 
maining turbines have only one wheel each, and are 
of the following sizes : two giving 300 HP. at 480 


* From the Electrical Knyincer, Londou. 


revolutions per minute, one for 150 HP. at 515 revo- 
lutions per minute, and, finally, one for 40 HP. at 
720 revolutions per minute. The well-known three- 
phase system is used. 

The generators are direotly connected each to its 
own turbine. Each of the 300- HP. turbines rursa 
300-HP. four-pole three-phase dynamo, working at a 
voltage of 900 volts (measured from the neutral 
point to each of the terminals). The field magnets, 
which are made of cast iron, are stationary, while 
the armature with laminated core revolves. The 
armatures have a diameter of 37} in. and a laminated 
length of 284 in. The normal frequency is unueually 
low, being only 16 complete cycles per second. The 
energy required for the excitation of the field of 
each generator is 2,700 watts. The weight of one of 
these generators is about 19 tons. The 150-Hv. tur- 
bine is also coupled toa three-phase generator of 
corresponding capacity, giving 900 volts at a fre- 
quency of 60 cycles per second. This generator has 
14 poles; otherwise it resembles the larger machines 
in design, as well as to materials used for its con- 
struction. The diameter of the armature is 332 in. 
and the length of lamination 21 in. The excitation 
at full load is 1,500 watts. 'Two continuous ma- 
chines, both coupled to the shaft of the 40-HP. tur- 
bine, are provided to excite the alternators. These 
machines also provide the current for lighting the 
power-house and some private houses. One switch- 
board made of white marble serves for the whole. 
Each three-phase generator is equipped with three 
fuses, one three-pole switch, ammeter, and field 
rheostat. Three of the large generators are connected 
each to its own system of overhead conductors sap- 
ported on wooden poles from the power-bouse to the 
works, whereas the fourth serves as a stand-by in 
case anything should bappen toany one of the others. 
The 150-11 P. generator also operates on a line of its 
own. Each of the exciters can furnish current for 
the excitation of all the three-phase machines simul- 
taneously. 

The line consists of nine copper wires of 9 mm. 
diameter each and three wires of 5.5 mw., all 
mounted on the same poles. The length of the line 
is about 13 miles. Four motors, each of 200 HP. 
capacity, are installed for driving the rolling mills— 
one for the medium train, two for the wire mill, 
and one for the fine“ train. Each motor is fed 
from its own generator independently of the otherr, 
so that more than three motors cannot run at the 
same time if loaded to their full capacity. These 
motors are inductive three phase motors with sbort- 
circuited armatures. They have four poles, avd 
run about 460 revolutions per minute. The diameter 
of the rotors is 35 in., and the length of the lamina- 
tion 29 in. The starting of the motors is eutirely 
dope in the power station. The generator and its 
motor are, when standing, left connected to the cor- 
responding line. Then the excitation is put on the 
generator fields, and the gates of the turbine are 
opened. In this way the generator and motor start 
about the same time. When started in this way the 
motors develop their full-load torque when starting 
without the use of any resistance boxes. Telephones 
are used betwcen the works and the power station. 
In addition to these large motors which drive the 
mills there are also 13 smaller motors of an aggre- 
gate capacity of 210 Hr. These motors get their 
current from the 150 HP. generator, the larger motor 
being fed directly from the line voltage, and the 
smaller ones by means of transformers. Some cf 
the motors are fitted with short-circuited rotors and 
others are arranged with complete secondary wind- 
ings for securing good starting torques. This plant 
has now been running for about two years, and has 
given perfect satisfaction. 

Messrs. Karl Wallin and Andersson and Ernst 
Danielson made a report as experts on this plant in 
July last on behalf of the company to see if the 
plant fulfilled the conditions in seotion 2 of the con- 
tract. They report briefly as follows: The power 


of one of the turbines of the power plaut was meas- 
ured by means of a brake. When carrying out this 
measurement the armature belonging to the oorre- 
sponding generator was removed, all the gates of the 
turbine were fully open, and all the other turbines 
in tbe power-house were shut down. A series of 
observations were made inorder to find the power 
of the turbine at different speeds. Afterwards the 
brake was removed from the turbine shaft and ap- 
plied on one of the motors in the works, and at the 
same time the armature of tbe generator was put 
in place and connected to the turbine shaft. On 
account of these observations it was accordingly 
only necessary to take readings of the number of the 
revolations of the turbine in order to determine the 
oorrresponding horse- power. The motor in the works 
was then run on the brake, and its oorreeponding 
power was obtained. As a result of these measure- 
ments, and after allowing for the energy whioh was 
absorbed iu the field magnets of the generator, its 
rheostat and exoiter, we have obtained at normal 
speed (430 revolutions per minute of the generator, 
corresponding to a speed of about 456 revolutions 
per minute of the motor) an efficiency of 75 per 
cent., and at 520 revolutions per minute of the gen- 
erator, corresponding to 494 revolutions per minute 
of the motor, au efficiency of 72 per cent. The oor- 
responding horae-power of the motor was 244 HP. at 
456 revolutions per minute, and 216 HP. at 494 revu- 
lutions per minute. In conclusion, the experts say 
that the entire plantis very well laid out, and 
that, as far as they have been able to ascertain, 
everything belonging to it is manufactured of the 
best materials and with the greatest care. They 
especially praise the ample and solid construction 
which is a characteristic feature of the whole of the 
machinery. 


The Use of Wireless Telegraphy to Avert Collisions at 
Sea. 

M. Edouard Branly, best known in England as 
the inventor of the so-called coherer, now so gen- 
erally used in connection with the transmission of 
electric signals without connecting wires, has con- 
tributed an interesting note on the above subject to 
the Academy of Soiences. In foggy weather it is 
obvious that there would be a great gain if ships 
could make their presence known to each other when 
still some few miles apart. The use of foghorns is 
not always etlicient for this purpose; M. Branly pro- 
poses to use eleotrio signals. I$ is neoeseary that 
each ship ehould be furnished with both transmitters 
and receivers, and further, that the transmitters on 
one ship should be able to affeot the receivers on 
others without disturbing its own receiving appara- 
tus. With powerful radiators and sensitive receivers 
M. Branly states tbat metallio screens are ineffectual 
unless the receivers are entirely enolosed. I$ is, 
therefore, proposed that an arrangement should be 
adopted by which a receiver is protected from the 
influence of the transmitter on board the same ship 
during the time that the latter is acting, being sub- 
requently exposed to the action of transmitters on 
(ther ships. It is stated that it is not necessary to 
enclose the whole of the receiving cirouit, the most 
sensitive portions alone requiring screening. It is 
farther of importauce that the bearing of a neighbor- 
ing ship, together with its speed and the direotion 
of its motion, should be known. In the first place, 
a receiver, soreened 80 as to be open to external in- 
fluences only on one side, might serve to determine 
the bearing of the ship from which the eleotrio waves 
are emitted. Furtber, M. Branly has found that a 
single spark in a transmitter is capable of affecting 
a receiver only when the distance between the two 
is small; to produce effects at greater distances, the 
number of sparks must be inoreased. M. Branly 
bas inveuted certain forms of metallio envelopes for 
the receiving apparatus which permit of the distance 


of the transmitter being estimated from the intensity 
of the action of the receiver.— Electrical Engineer, 
London. 


OCT. 12 195 | 


LONDON NOTES. 


{From our London Correspondent. | 


Municipal Telephone Systems. 


It seems that the municipal working of telephone 
nystems in this country is to be an accomplished fact. 
The Parliamentary Committee recommended com- 
petition as a remedy for the evil effects of the exist- 
tng monopoly and lavored municipalization. A license 
is pow granted by the Postmaster General to the 
Corporation of Glasgow, which has been agitating 
for it for several years past, but has untl now been 
refused. If the Glasgow Corporation is successful in 
securing the necessary powers from Parliament, it 
will equip a telephone system, presumably to com- 
pete with the National Telephone Company. This 
municipal license is only granted until December 31, 
1911, when the National Telephone Company's right3 
also lapse. It is stated that municipal licenses are 
to be grauted to other towns which are applying. 


Sunderlind Electr’c Trams. 


The Sunderland Corporation recently sent a depu- 
tation to the Continent to inquire into electric trao- 
tion, and the borough enyin-er reported upon cable 
traction, the electrical engineer (Mr. J. F. C. Suel]) 
going very exhaustively into the comparative merits, 
coats, eto., of the trolley, conduit, accumulator and 
other electrical systems. The report of the deputa- 
tion brings togetber a mass of very important de- 
soriptive detail and general data, and it has con- 
vinced the municipal authority of the benefits of 
electric traction, for the Corporation bas just pledged 
itself to the equipment of 23 miles of single track. 
Tenders have not yet been invited for the electrical 
contracts but they will be very shi rtly, therefore the 
following estimate of plant required will possess in- 
terest for American manufacturers: The 23 miles of 
single track has to be laid with 96 lb. girder rails 
on a coucrete bed, and the cost of this, including 
fisbplates, tie rods, eto., is put at £109,150. The 
bonding of rails will cost £6,900. The line equip- 
ment, poles and rosettes, insulators, trolley wire and 
all apparatus fixed complete is put down at £17,250, 
Feeder cables will be laid complete in ‘‘ducts,”’ 
with seotion boxes, manholes, eto., at a cost of 
£9,200. There will be required 60 single deck mo- 
to: cars, trolleys, controllers, with two motors and 
brakes, eto., oost £42,000. Thirty single deck trail- 
ers are estimated at £6,600. and tbe construction of 
two car sheds will cost £20,000. Five per cent. is 
put down for contingencies, and as current will be 
taken from the lighting station a sum is set apart for 
the provision of the additional traction plant which 
will be necessary. This will bring the expenditure 
up to about $1,250,000. 


California Power Plants. 


The development of electric power for industrial 
uses is almost phenomenal in California, and this 
fact is notably illustrated in the case of the two big 
plants in the vicinity of Redlands. It is stated that 
it requires 34,560 pounds of coal to operate one- 
horse power for one year by means of steam. The 
Redlands plant produces 1,000 borse power in eleo- 
tricity, in addition to the one producing 2,000 horse 
power. Farther, the plant of the Southern Califor- 
nia Power Company, producing . 000 horse power, 
makes 7,000 horse power in electricity by the two 
companies in Mill Creek and Santa Ana canons— 
equivalent, that is, to the consumption of nearly 
121,000 tons of coal per year in the making of power 
by steam. With coal therefore at $4 per ton this 
means $483,840 ; dividing tbis by 300, as the num- 
ber of working days, gives an average of 403, the 
equivalent of this number of tons of coal mined per 
day, and, as the water flow is continuous, these 
plante are, as it were, inexhaustible mines produ- 
ping this enormous ontput, | 
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A Kansas City Editor Lauds the Trolley. 


The following is olipped from an editorial in the 
Kansas City, Mo., Star: 

** Fifty years hence Kansas City, instead of being 
a compact mass of masonry, will he built in long 
strips along the lines of rapid transit. The massing 
togetber of buildings in great cities is a result of the 
lack of quick transportation. Kansas City began to 
spread out with the advent of the cable oar. Its 
topography was such that the first serious problem 
was how the town could attain a magnitude beyond 
the radius of a mule’s power to pull a car along a 
rail. Kansas City owes its impetus toward greatness 
to the solution of this problem by tbe cable oar. 
The trolley is a vastly greater appliance. Not only 
will the trolley refashion Kansas City, but it will 
have an inflaence on all thecitiesofthe world. The 
iufluenoce of the trolley on Kansas City will be marked 
a decade hence and notably in aquarter of a century. 

„The signs of the times point to electric trausit as 
the agent for the regeneration of cities, the destroyer 
of slums and the benefactor of the humble. Progrees 
does not stop for individuals. Lots which are osou- 
pied by buildings to-day some years from now will 
be growing garden truck, and pastares that graze 
cattle to day will be the valuable corner lots of an- 
other generation. 

* Kansas City is soon to exchange its cable oars for 
trolleys. Thus is progress superior to sentiment. 
Tuere is much to attach. Kansas City to its cable 
lines, for they marked its bound from a border town 
toa m:tropolis. The institution of the cable oars 
Bignalized the beginning of the boom. And what a 
boom it was! It was a time when mediocrity rolled 
iu wealth and genius owned the earth. Exoept for 
seeing and riding upon those cable cars the people 
could not have believed the evidence of their senses. 
The cable was a giant in those days. It harnessed 
itself to the city and stretched it out miles beyond 
the wildest dreams of the border days. When the 
crash came the cables, still traversing the streets 
from which the throngs had fled, encouraged the 
people. 

Kansas City continued to hold up its head and 
claim to possess the finest oable car system in the 
world. When prosperity returned, the cable car gongs 
seemed to clang out a note of triumph. Suddenly 
the trolley car sprang into existense and the oities 
which still traveled on horae cars while Kansas City 
rode on cable oars forged ahead with miles of swift 
electrio transit. Kansas City isa devotee of progress 
and improvement, and much as it cherishes the cable 
cars it hails the new motive power. The king is 
dead; long live the king!“ 


The Eugene Field Monument Fund. 


We obeerfully give space to the following note 
from Mr. A. L. Swift, secretary to the committee 
having charge of the above fund, and invite atten- 
tion to the advertisement bearing on the matter 
which will be found elsewhere in this issue. The 
object in view appeals strongly to every one who has 
read Mr. Field’s productions in prose or verse : 


Editor ELECTRICITY. 

Drag Sir: Ata meeting of our committee held Friday, 
September 23, it was directed that you be notified of the 
passage of a vote of thanks to the newspaper and periodi: 
cal press for their generous assistance in this worthy 
movement. The affairs of the fund are in excellent shape 
and but a few thousand dollars remain to be raised, when 
we shall be able to erect o very creditable monument and 
set aside a liberal fund for the family of the lamented 
'Geuc Field. The committee has been unable to makeany 
progress at all during the past six months, because of the 
war, the warm summer months, etc. Owing to the fall 
sale of books and the holiday subscription to the fund 
through "* Field Flowers,” we hope to finish our labors by 
February Ist. ‘This can only be done by your continued 
co-operation and help in this final effort for success, which 
is only made possible by the assistance of a generous prena. 
As you are aware, all the advertising has been donated, 
and without exception alinost by every paper and maga- 
zine of note in tlie country. 

Let this last appeal enable us to all join in one fiual effort 
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for the success of this movement. Without it we will fail. 
Please accept the sincerest thanks of our committee and 
of Mrs. Field. Very sincerely yours, 
Chicago, Sept. 23. A. L.SwirT, Secretary. 


LEGAL NOTES. 


The suit of Thomas F. Morrin, of Jersey City, 
against the Eisou Eleotrio Illuminating Company 
of Brooklyn and the Clonbrock Steam Boiler Com- 
pany, to recover damages for infringement of patent, 
was decided in favor of the plaintiff in. the United 
States Circuit Court at Brooklyn on the 5th inst. 
The amount of damages will be settled by a referee, 

An ipjunotion restraining Receiver J. L Williams 
from usivg any of the assets of the Franklin Electrio 
Light Company of Cape May, N. J., or demanding 
its books, bas been issued hy the Court of Chancery. 
The receiver i» permitted to exercise his functions 
only iu carrying out the lighting contract with the 
oity. 

The report of Referee Frederiok Chormann for the 
sale of the property of the Buffalo, Kenmore & Ton- 
awanda Electric Rilroad, to satisfy the demands of 
the Fidelity Trnst & Gaaranty Company, was rati- 
fied and coufirmed by Justice Childs ou the 4th inst, 

Tbe Bullock Electrio Manufacturing Company of 
Cinoin pati, Ohio, by Attorney C. V. Edwards of 
New York, has filed a bill in the United States Cir- 
cuit Court at Baltimore agaiust the Evening News 
Pablishing Coupany. alleging au infringement of 
the complainaut’s patent of an improvement in 
starting eleotrio motors, and asking an ipjunotion 
and acoountiug. 

John Jenkins, a real estate dealer in Brooklyn, 
N. Y., was given a verdict for $4100 in the Supreme 
Court, Brooklyn, on the 4th inst., as damages for 
having been ej»cted from a Falton street car of the 
Brooklyn Heights Kailroad Company. Jenkins in 
December, 1895, secured a transfer from the Monta- 
gae street oar line of the same company, but al- 


lowed several oars to pass, as he could not obtain a 
Beat in them. When he did board a car the con- 
ductor refused to acoept his transfer, and upon his 
refusal to pay an additional fare forcibly ejected 
him. The oase at its first trial was dismissed, but 
the Appellate Court ordered a new trial, Justice 
Wood ward, who wrote the opinion, saying that the 
plaintiff bad a perfect right to wait until he could 
obtain a seat, withont regard to the company’s time 
limit. The second trial resnlted ia the above ver- 
dios. The plaintiff sued for $5 000. 


Judge Colt of the U.S. Cirouit Court basappoi tcd 
William P. Clarke of Peabody, Mass., receiver of tbe 
Newbury port & Amesbury Street Railway Company 
ou the application of the Mechanics’ Savings Bank 
of Providence, R. I. The railway co vpauy failed 
to pay the September interest on its bonds. 

The American Electrical & Maintenance Company 
of 451 Greenwich street, New York, went into the 
hands of receivers on the 4th inst., Justice Smyth 
of the Sapreme Court baving appointed Aldred K. 
Warren and Francis Higgins receivers in proceedings 
brought by the directora for the voluntary dissolu- 
tion of the corporation on the ground of insolvenoy. 
The liabilities are $35,199, nominal assets $25,120, 
actual assets $17,393, consisting of book accounts, 
tools, patterns, and materials in process of manufao- 
ture. The order to show cause for the dissolution 
was set down for January 16 before Hamilton Odell, 
referee. The bond of the receivers was fixed at 
$30,000. Aldred K. Warren is president of the oor- 
pany, James R. Steers vice-president and Nicholas 
H. S avey treasurer. The trouble of the company is 
ascribed to the exbaustion of its cash capital. Sev- 


eral of the large stockholders pat up the money to 
run the concern, and the other stock holders deolined 
to contribute for tlie continuation of the business, 
The principal creditors are the Tradesmen’s Bank, 
$6,000; A. H. James, $3,120; A. K. Warren, $2,834: 
Leon Abbett, $1,540. There are about 180 creditors, 
The company was orga ized principally for electrical 
machinery repair and inspection. The business was 
started in 1892, and the present company was incor- 
porated in July, 1897, with a capital stock of 9250 
000, 
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THE NEWS. 


What is Going On in the Electrical World. 


LIGHTING. 


Bridgeport, Conn.—The debris and machinery in the 
burned electric light plant at Pleasure Beach are being 
removed by a corps of laborers. Inthe spring it is in- 
tended to erect anuther power house, which will occupy 
an isolated position, and an entertainment feature will 
be placed where the electric ligbt station was burned 
down. 


Chicago.—A new electric light plant, to cost $200,000, 
will shortly be added tothe Illinois Steel Company’s 
property at South Chicago. 


Columbia, Ind.—The council has ordered the 
purchase of the entire electric lighting plant here 
owned by private parties. The price is $21,000 and it 
is to be paid in ten annual payments. 


Corbin, Ky.—J. J. Hagan, a leading druggist of this 
city, has leased the plant of the Corbin Electric Light & 
Power Company, and is overhauling aud improviug it 
in every department. 


Crescent City, Fla.—The Pierpont Manufacturing 
Company has been granted an electric light franchise 
in this town for twenty years, the town having the 
privilege of purchasing the plant at the expiration of 
ten years. 


Elizabeth, N. J.—It is reported that a number of our 
merchants are about to organize a company to set upan 
independent clectric lighting plant, being dissatisfied 
with the present cost of lights. 


Fitchburg. Mass.—The heavy smoke which accumu- 
Jates in the Hoosac tunnel has destroyed the advantages 
of the electric light system and the Fitchburg Railroad 
Company has caused the lights to be removed. How- 
ever, arrangements for a better system are being con- 
sidered and unless these fuil persons using this route 
may soon see an electric engine drawings trains through 
the tunnel. 


Florence, Ala.. The Florence Milling Company con- 
templates establishing au electric light plant. 


Herkimer, N. Y.—A special election is to be held on 
October 14 to ascertain the will of the citizens in re- 
gard to bonding the town in $13,000 to put in an elec- 
tric light system. 


Litchfield, Ill.—Proposals will be received by the 
city clerk until the 22d iust. for furnishing electric 
lights for this city and also for an electric light plant. 


Manawa, Wis.—An electric light plant for this place 
is definitely decided upon; the Little Wolf River Lum- 
ber Company will furnish the power. 


Newark, N. J.—The People's Light & Power Com- 
pany has made a new rate for house lighting in the 
form of a reduction of one tenth of a cent. per hour 
per lamp, and will make the list prices of commercial 
and incandescent lighting the same. Heretofore 
house lighting was listed at a rate equivalent to 
three-quarters of a cent per sixteen candle power 
lamp per hour, and commercial lighting was charged 
for at the rate of sixty-five-one hundredths of a cent. 
The new rule leaves both classes of lighting at the 
latter figure, so far as the list prices show. 


New York.—The United Electric Light & Power 
Company has issued the following notice to its cus- 
tomers with reference to thesupply of electricity : ''All 
bills for current supplied on and after October 1 will be 
rendered at the new rates, a schedule of which will be 
sent you prior to the rendering of October accounts. 
Your special attention is called to our power service, 
which owing to the use of Tesla induction motors with- 
out commutators and other complicated devices, is 
vastly superior to any other power service offered. We 
are giving the matter of the introduction of power ap- 
paratus special attention, and are prepared to make our 
rates for power service especially attractive." The 
United Electric Light & Power Company owns through 
the Westinghouse Company the exclusive rights under 
the Tesla patents within the Borough of Manhattan. 


Philadelphia.— The bids for city electric lighting for 
the year 1899 were opened by Director Riter on the 4th 
inst. The bidders were the same as last year, but the 
prices were considerably less. It is estimated that the 
reduction will be about $30,000. The bids ranged from 
29 cents to 39 cents foreach light per night according 
to locality and other conditions. All the companies 
bidding have their own territory and there is conse- 
quently no real competition. 


Pratt City. Ala.— P. G. Shook and associates have 
been granted a franchise here to erect an electric light 
plant to cost about $10,000. 


Whitesboro, N. Y.—4A special election is to be held 
here on the 21th inst. for the purpose of voting on 
propositions that involve a preference for electric or 
Welsbach lighting for the village. 


Wilkes-Barre, Pa.—The parties who recently pur- 
chased and consolidated the gas interests of Wilkes- 
Barre— Edward C. Jones, a banker of New York, and 
President Abram Nesbit and Cashier E. W. Mulligan 
otf the Second National Bank of Wilkes-Barre—are said 
to have also purchased the Wilkes-Barre Electric Light 
Company. 

Uniontown, l'. Ihe lighting company of tbis city 


has made itself obnoxious tothe business men and they 
propose to establish an electric light plant of their own. 


Worcester, N. Y.—The town board have made a con- 
tract with John Van Benthuysen to light the village 
with electric lights, the plant to bein operation by 
January 1. 


STREET RAILWAYS. 


Albany, N. Y.—The map and profile of the route of 
the Albany, Helderberg & Schoharie Electric Railway 
Compauy have been filed. Notices will be served at once 
on property owners through whose property the pro- 
posed road will go. If the road is built according to the 
route filed it will go through the villages of Normans- 
ville, Elsmere, Delmar, Slingerlands, New Scotland, 
New Salein, Clarksville, Helderberg, Indian Ladder, 
Thompson's Lake, East Berne, Berne, West Berne, Gal- 
upvilleand Schoharie. 


Bar Harbor, Me.—The project of building an electric 
railway from Winter Harbor tbrough (Goldsboro 
and connecting with the Washington County railroad 
is now under consideration by John G. Moore, J. Mont- 
gomery Sears and other well-known capitalists. 


Bellows Falls, Vt.—Books have been opened for sub- 
scriptions to the stock of the proposed road from this 
town to Saxton's River. If $20,00U is subscribed the di- 
rectors will probably increase this amount to $50,000. It 
is hoped to have cars running by December. The otlicers 
of the road are: J. H. Holton, president ; A. M. Swain, 
vice-president: J. J. Flynn, treasurer ; Geo. A. Weston, 
of Bellows Falls, secretary, and Geo. R. Wales, assistant 
secretary. The directors are: E. C. Kennedy, J. J. 
Flynn, A. O. Humphrey and J. Holton, all of Burling- 
ton: A. M. Swain and Geo. R. Wales of Bellows 
Falls, and J. F. Alexander of Saxton's Hiver. 


Clarksville, Tenn.—Col. J. F. Shelton, in company 
with a surveyor, has gone over the routes between this 
city and New Providence and laid out the lines of & 
proposed suburban electric car line. The length of the 
proposed line will be about three miles, and if built will 
connect the largest suburb of Clarksville with the 
city. 

Cripple Creek, Col.—' The Colorado Springs & Cripple 
Creek electric road will probably be built very soon, as 
some wealthy New York and Baltimore people have be- 
come interested in the scheme. Tbe road will start 
from Colorado Springs and run to Manitou, where it 
will connect with the Pike's Peak cog road. It will 
run overthe cog road to Windy Point and from that 
place down into Cripple Creek. Electricity will be used 
as 4 motive power on the entire system, as it will sup- 
plant the present power on the cog road. Power will 
be generated at the falls at Lake Moraine where it is 
believed there will be no trouble in generating 
4,200 horse power. It is thought that the line will 
prove one of the most popular tourist attractions in 
the world, as few persons who visit Colorado Springs 
would fail to take a trip over so wonderful a railroad. 


El Paso, Tex.—The mule car line here is too anti- 
quated for our peopleand there is a growing agitation 
in favor of getting electric cars. 


Elizabeth, N. J.—John Kean has secured the right of 
way for his county trolley road from the township 
committee of lU nion. This will enable Mr. Kean to 
proceed with the construction of his trolley road from 
Elizabeth to the bouudary line of Cranford. "This he 
expects to have completed in about eight weeks. 


Fall River, Mass.—An arrangement has been entered 
into between the Bristol Land & Investment Company 
and the represe:tatives of a New York electric com- 
pany relative to the proposed electric road from Provi- 
dence, R. L, through Warren and Bristol to Mt. 
Hope, and on this side of the river from Tiverton 
to Seaconnet Point. The terms of the agreement 
as understood are that the Investment Company will 
build the tracks and the New York syndicate will op- 
erate the line, furnishing all the cars and promising ex- 
cellent transportation and frequent trips of the cars. 
The New York people will also furnish several ferry- 
boats, bringing them from that city, so that the elec- 
tric cars can be transported from the dock at Mt. 
Hope to the Tiverton side. 


Greenbush, N. Y.—It is stated that most of the stock 
in the Greenbush & Nassau Electric Railroad owned 
by farmers along the route has been purchased at $25 a 
share by parties who propose to resume the construction 
of the road. 


Hackensack, N. J.—The trolley railway from Leonia 
to this city which the Bergen County Traction Com- 
pany is building will be completed in about four 
months. It will connect with the line running from 
Fort Lee to Englewood. Ford, Bacon & Davis of New 
York are the engineers. 


Halifax, N. S.—An electric railway scheme of large 
proportions is under advisement here which if realized 
will give Nova Scotia the longest line of trolley road in 
the provinces. It is proposed to build a line from Wa- 
verly to Dartmouth and thence to Cow Bay, Lawrence- 
town, Musquodoboit Harbor and Middle Musquodoboit. 
The promoters ure men of means, with plenty of push, 
so that there is every possibility that it will materialize 
if the prospects for the road paying are considered good. 


Lansing. Mich.—New York capitalists, accompanied 
by an engineer. have been inspecting the route of the 
projected Lansing, Dexter & Aun Arbor Railway with 
a view to determining if a road built there would be of 
value tothe Detroit & Ann Arbor Railway, in which 
they are already laigely interested. They are said to 
have been favorably impressed by the examination. 


Los Angeles, Cal.—The Huntington syndicate which 
recently purchased the Los Angeles Railway system are 
also likely toacquire the Santa Monica line. 


Lynchburg, Va.—The street committee of the city 
council and the Lynchburg Electric Railway & Light 
Company haveagreed onjthe terms of a contract embody- 
ing an extension of franchise and the rebabilitation of 
the company's road. 


Nevada, Mo.—Ata special election held in this city 
recently & proposition submitted by J. B. Quigley to 
build an electric railway, etc., here was carried almost 
unanimously. The enterprise Mr. Quigley has in view 
consists of the railway referred to, also the electric and 
vas lighting franchise for Nevada. 4nd in addition an 
electric railway from Nevada to El Dorado Springs, a 
distance of twenty-three miles, which road will carry 
both passengers and freight. also the electric lighting 
franchise for El Dorado Springs. Quigley & Co. havea 
large part of their material already on hand. and will 
begin the work of construction at once. It will take an 
ex penditure of $400,000 to build the system. 


Newburyport, Mass.—Articles of association of a 
new street railway corporation, to be known as the 
Citizens’ Electric Street Railway Company, bave been 
published here. The capital stock of the company is 
$150,000, and it proposes to build and operate an elec- 
tric street railway in Newburyport, connecting with 
the town of Amesbury. The directors of the new com. 
pany are: Charles Goss, of Amesbury ; Albert D. Bos- 
son, Chelsea ; James F. Shaw, H. I. Bartless, F. L. 
Atkinson, A. €. Titcomb, Newburyport ; W. B. Fergu- 
son, Malden, Mass. 


Pine Bluff. Ark.—Col. S. W. Fordyce is interesting 
himself in the establishment of an electric street rail- 
way in Pine Blutt, and will subscribe for $5,000 of the 
bonds. Itis believed that the men holding the fran- 
chise will secure aid enough to build the road. 


Pittsfield, Mass.—A scheme involving the consolida- 
tion of allthe electric plants of Southern Berkshire is 
reported to be approaching consummation. Besides 
gaining control of these plants a purpose of the pro- 
moters is to build an electric railway connecting Pitts- 
field with Great Barrington. Some of the men whose 
uames are mentioned in connection with the scheme 
are Daniel Olell aud Charles N. Nelson of New York, 
E. A. Merrill of Minneapolis, and Thomas Greenwood 
of Great Barrington. 


Richmond, Va.—At a public meeting of the citizens 
of King William a resolution was adopted reconimende 
ing the issuance of $40,000 of county bonds for the pnr- 
pose of projecting an electric railway from Richmond 
through Henrico, Hauover and King William. 


Trenton, Mo.—There is a strong movement here in 
favor of an electric railway connecting this city with 
Chillicothe, Mo., and meetings are being held to devise 
means for raising the necessary funds. 


Washington, D. C.—The '' Star’’ states that $2,000,- 
000 are to be spent on street railroad construction in 
the District during the fall and winter, and this by two 
companies only, the new City & Suburban and the Co- 
lumbia. 


Wheeling, W. Va.— On the Ist inst. a deal was con- 
summated by which the Bellaire, Bridgeport and Mar- 
tin's Ferry Street Railway Company was absorbed by 
the Wheeling Railway Company. 


Windsor Locks, Conn.—The Springfield & Hartford 
Construction Company was organized at Warehouse 
Point on the 28th ult., with a capital stock of $25,000. 
The company has purchased the charter of the East 
Windsor trolley railroad which inclndes about 31 miles 
of trolley road between Mt. Tom, Mass., and Walling- 
ford, Conn. The company controls the Springfield & 
Southwestern Street Railroad aud the Sufticld & East 
Grauby road. 


MANUFACTURING, ETC. 


Cleveland, O.—'The '' Press" says: ''The consoli- 
dation of tbe Westinghouse Electrical Company of 
Pittsburg and the Walker Company of this city will 
advance the price of electrical goods. S. H. Short, 
vice-president of the Walker Company, said, Monday: 
‘Competition between manufacturers has been severe 
of late, and asa matter of justice to ourselves we will 
be compelled to advance prices. "The Westinghouse 
Company was formerly our strongest antagonist. I 
think the combined companies will now be able to con- 
trol the market.“ . 


Columbia, Pa.—The Martic Electric Power Company, 
which has purchased the Susquehanna & Tidewater 
Canal, running from Wrightsville, York County, to 
Havre de Grace, Md., is contemplating the introduction 
of trolley canal boats on the canal, the power to be sup- 
plied from its plant in the Susquehanna River, near 
Wrightsville. 


Lancaster, Pa.— H. L. Price of New York has sub- 
mitted to the Board of Trade a proposition to locate a 
factory in this city for the manufacture of electrical 
supplies. 


St. Louis.—' The capital stock of the Phoenix Carbon 
Company is soon to be increased from $160,000 to $500,- 
000, for the purpose, it is reported, of meeting the in- 
crease of business which is expected to follow settlement 
of a suit against the National Electric Company of 
Cleveland, O., in the Federal Court, iavolving patents 
that protect the manufacture of goods in which this 
concern is interested. 


Toronto, Can.—The city wants tenders by Wednesday, 
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November 9, for the supply of a complete electric light. 
ing plant, or for the various portions of the work, viz., 
engine equipment, counter shaft and pulleys, belting, 
boilers, feed pump and condensers, water and steam 
piping, economizers, dynamos and station electrical 
apparatus, arc lamps, mast arms and lamp attachments, 
poles and overhead circuits, conduits and cables. 


TRANSMISSION PLANTS. 


Stockton, Cal. — The Standard Electric Company 
of California, the company organized by Prince Ponia- 
towski and his associates for the purpose of conducting 
electricity from the electrical works of the Blue Lakes 
Water Company in Calaveras County to San Francisco, 
and for supplying intermediate towns, will immediately 
apply for a franchise covering the city of Stockton, 
allowing the company to distribute its power through- 
‘out this city. The idea is to furnish electricity for both 
lights and power. About 1,000 horse-power will be 
availabie here at the start. The intention is to con- 
tinue the line on to San Francisco. Rights of way bave 
been secured from the power works to that city. 


Venezuela, S. A.—According to recent advices a 
French company has secured a concession from the 
Venesuslan Government to construct an electric rail- 
way liue 43) miles in length. The road is to connect 
Cumana and Cumanacao, and the electrical power is to 
.be generated by the waterfalls ofthe mountain streams. 
The company bas sent engineers to Cumana to begiu 
the survey. 


MINES, ETC. 


Aspen, Col.—The electric current supplied from a 
small power house at the Mollie Gibson mine ia used 
in the operation of an underground railway connecting 
that mine with the Argentum Juniata mine and fur- 
nishes surface and underground lighting for both prop 
erties. The saving through the use of electricity atthe 
mines is about $1,000 a month. 


COMPANY MATTERS. 


Hartford, Conn.—The East Windsor Electric Railway 
Company has filed a certificate of the acceptance of its 
charter granted by the General Assembly at the session 
of 1897. 


NOTES FROM A CORRESPONDENT. 


Schenectady, N. Y.—Mr. Osmer Slade, a foreman in 
the armature department of the General Electric 
Works, was married on Tuesday last to Miss Carr, of 
this place. 


Albion, N. Y.—The Albion Power Company has pur- 
chased the local electric light plant. Tnis plant has 
been in operation for several years. The Power Com- 
pany now proposes to extend the plant and to operate it 
by water power secured at Waterport, six miles away. 
A contract has been let for constructing a dam a‘ 
Waterport and for putting in the wiring and machinery 
necessary for the extension of the plant. 


PERSONAL AND MISCELLANEA. 


Hill Williams, formerly superintendent of the Upper 
Appomattox Electric Company, Petersburg, Va., died at 
Milford, Mass., two weeks ago. He had been a sufferer 
from a brain disorder for a long time. 


J. B. Stevens, electrical engineer of the L. I. Fletcher 
Company of Boston, has assumed charge of the Cum- 
berland Illuminating Company's plant at Great Falls, 
Maine. Mr. Stevens wa3 formerly in the employ of the 
General Electric Company as constructing engineer. 


Col. Eugene Griffin of the First Regiment U. S. Vol. 
Engineers is recovering slowly from the fever which 
caused his return from Purto Rico. He is still confined 
to his home at Ardsley, Westchester County, N. Y. 
W hen fully restored to health, he will rejoin his regi- 
ment, which is now engaged in military engineering 
and construction work in Porto Rico. 


On Friday last at Waterville, Conn., R. G. Cleveland, 
a druggist, was cleaning a desk with the assistance of a 
clerk, John Turgeon. Each held the bulb of an incan- 
descent electric lamp. Each received a shock which 
threw him writhing to the floor. Neither could re- 
linquish his hold. Dr. Holroyd, who was in the store, 
seized Turgeon, and was himself thrown down and 
badly burned. Finally both men were wrenched from 
the lamps, but it was several hours before they recov- 
ered. Their hands are badly burned, and part of their 
clothing. The accident was due to the burning out of 
a controller on a pole near by. There were 1,100 volts 
in the current. À damp floor assisted in forming the 
dangerous circuit. 


G. M. Esterly, superintendent of the Dawson City 
Electric Light & Power Company, was in Seattle, Wasb., 
recently, and took passage for the Alaskan city on the 
steamer Dirigo in which ho alsoshipped about 35 tons of 
electrical machinery. He stated to a Seattle reporter 
that arc lights at Dawson City bring $14 & night and 
incandescents from 50 cents to $1.25, and even at these 
seemingly enormous prices the supply is far below the 
demand. The Dawson City Electric Light & Power 
Company has the following oflicers: President, Wil- 
liam Chappell, formerly of Wisconsin ; vice-president, 
Alexander McDonald, a well-known Klondiker ; secre- 
tary, Attorney Falcon Juslyn, formerly of Seattle ; 
treasurer, D. Doig, manager of the Bank of British 
North America at Dawson ; manager, J. D. Trenholme 
of North Dakota; superintendent, G. M. Esterly, for 
five years general superintendent of the Esterly Twine 


ELECTRICIT 


Binding Harvester Company of Whitewater, Wis. 
Captain Donald Alson, formerly of Seattle, is electrician 
of tho company at a salary of $15 a day for every day 
inthe year. Samuel Stanley and Thomas Cannon, 
both Seattle men, are members of the board of directors. 
The company was incorporated with $75,000 capital 
stock in August last. 


The Philadelphia “Inquirer ” relates the following 
as showing a new se for hairpins. Rather late in the 
night a trolley car in which there were a number of 
young women very anxious to get home went bowling 
along Twelfth strect at a good rate, when suddenly 
there was a flash. a slight report, and the car was in 
darkness. The fuse had burned out, and the outlook 
was very good for staying there until the next car came 
along, forty-five minutes later. The passengers were 
disgusted. A few of them got up and walked outside 
to cool off. The conductor was a sort of philosopher, 
aud after making an examination of the fuse re- 
solved on a happy idea. ''Now," he confided to one 
of the passengers, if I can only get some of those 
women’s hairpins I'll have this fixed up in a jiffy.” 
And with this he went in and explained the case to the 
female passengers. At first they giggled, but after 
having their little fun they produced the pins. You 
see,’ said the Knight of the Strap, ‘‘ Ican connect the 
two poles of the battery with hairpins, which will 
make the circuit, being good conductors, and it will 
answer pretty well.“ In a few seconds he had re- 
paired the break and the car was speeding down the 
street as if nothing had happened. 


COMMERCIAL PARAGRAPHS. 


INVENTOR3.—We neither purchase nor sell your 
patent, but we examine and report on it to you. If it haa 
merit we furnish endorsements of experts that commend 
it to capitalists—and those who can use it. Corresp: ndence 
solicited. Fees moderate. Address 

EXPERT, care ELECTRICITY. 


The Electric Appliance Company, Chicago, bave just 
placed in the printer's handa copy for their new telephone 
catalogue. They claim that this will be the best all around 
telephone apparatus and supply catalogue that has so far 
been issued. It will be ready for distribution in the course 
ofa few weeks, and telephone companies are advised to 
send in their applications now so that their names may be 
placed on file acd the catalogue may be sent as soon as it 
comes from the press. 


The Goubert Manufacturing Company of New York 
City, manufacturers of the Goubert Feed-Water Heater, 
state that they are at present exceedingly busy. The mag- 
nitude of modern steam plants is well exemplifled by the 
fact that they have just booked the lollowing orders: 

One 8,00) horze-power heater for one of the New York & 
Pennsylvania Company's pulp mills. 

One 8,000 horse-power heater for the Cleveland Railway 
Oc mpany, Cleveland, O. 

One 5,000 horse-power auxiliary heater for the Metropoll- 
tan Street Railway Company of New York City, making 
85,000 horse-power now building for that company alone. 

They have also just delivered a 3.00) horse-power heater 
to the People's Electric Light Company of Newark, N. J. 

These orders, in addition to regular calls for heaters of 
smaller sizes, among them 1,000 horse-power for the 
Schenectady Railway Company and 1,800 horse-power for 
the Citizens’ Light & Power Company of Houston, Ter., 
are indicative of the magnitude of the business done by 
the Goubert Company. 


A “Morse Watoh or Secret Telegraph Sounder. 


In this iss»e we introduce our readers to a new telegraph 
instrument known as the Morse Watch," which derives 
its name first from Prof. 8. F. B. Morse, the father of elec 
tric telegraphy, after whom the American system of teleg- 
raphy takes its name Morse," aid second from its strong 
likeness in its outer form to a pocket timepiece. It con- 
sists of a transmitting and receiving telegraph instrument, 
a key and a sounder, both of which are enclosed in a regu- 
lar pocket watch case; this type of instrument is known 
to the telegraph craft under the general title of '' secret 
sounder.” 

The secret sounder bids fair to play an important part in 
the telegraph industry of the world. Its precise object is 
to secure secrecy, portability and immunity from noise. 

The Morse Watch is a pioneer instrument in its class. 
Heretofore some attempts have been made to produce a 
secret sounder with results more or leas satisfactory, but it 
has remained for the Manufacturers & Inventors“ Elec- 
tric Company of New York to produce the first perfect in- 
strument of the kind, indeed the only one that combines 
a telegraph key with the sounder. The Morse Watch is so 
constructed that the click of the instrument can be ad- 
justed loud enough to be heard in any part of a compara- 
tively large room, or be adjusted to a point where the 
click is inaudible unless the instrument is held in contact 
with the ear. 

The Morse Watch is accompanied with a suitable flexi- 
ble head band to fasten the instrumeut in place on the 
bead over the ear, leaving both bands free for transcribing 
messages or other work. It also has a very neat silk con- 
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ducting cord with specially designed terminals fo that the 
instrument can be conveniently and quickly attached to 
or disconnected from the ordinary instrument of a tele 
graph line. 

The employment of the art of telegraphing has so far 
developed at the present time that the telegraph operator 
is found in one corner of many brokers’ as well as vewn- 
paper offices, police stations, ete., and in such places it ia 
desired to maintain for the transaction of other business 
as much quiet as possible. The Morse Watch secures that 
end by permitting the telegraphing to go on to all intents 
and purposes fn perfect silence, and as secrecy is often an 
imperative condition the Morse Watch subscribes to this 
requirement in the fullest measure by protecting the sig- 
nals from the hearing of all persons except the operator to 
whose head the Morse Watch is attached. 

Our readers may have often remarked thatin later years 
their telegrama come to them transcribed by typewriters, 
but it is not generally known that the manipulator of the 
typewriter and the telegraph operator is one and the same 
person, the transcription of the messsge link effected 
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upon the typewriter simultaneously with its receipt from 
the telegraph sounder, and owing to the fact thatthe type- 
writer isa comparatively nolsy machine it becomes neces- 
sary for the operator to have an instrument which by 
being brought close tothe ear has an advantage over all 
other sounds and enables the operator thereby to continuc 
his work uninterruptedly despite any noise or confusion 
that may surround him, and itis perhaps right here more 
than anywhere else that the Morse Watch will find its most 
extended use. 

Probably the most important use however that the 
Morse Watch will serve is in connection with the military 
telegraphs and all offices where absolute secrecy is one of 
the first requirements. 

Less confidence will not be accorded the practicability 
of the newinvention when it is known that the destinies 
of the manufacturing concern are presided over by Mr. T. 
J. Smith, who for so many years was manager of The E. 
8. Greeley & Co., and 1s also himself an old-time practical 
telegraph operator. 

Any further information regarding this interesting and 
useful invention can be secured by addressing the Manu- 
facturera & Inventors’ Electric Company, 96 and 98 Fulton 
street, New York City. 


INCORPORATIONS 


The Atwood Power & Speed Gage Company, Newark, 
N. J.—to manufacture electrical and steam measuring in- 
atruments Capital stock, $75,000. Incorporators: George 
F. Atwood, Orange, N. J.; Harry A. Fields, New York 
City; George R. Swain, Newark, N. J. 


The Portland & Camden Railroad Company, Portland, 
Ind.—to build ana operate an electric railway between 


Portland and Camden. Oapital stock, $50,000. Incorpora- 
tors: Frank 8. Vine, James Droege and others. 


The Metropolitan Electrical Supply Company, Chicago 
—to manufacture and deal in electrical supplies. Capital 
stock, $15.000. Incorporators: William H. McKinlock, 
Walter E. McKinlock and George Dickinson. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED OCTOBER 4, 1898. 


EG;EOTRIO RAILWAYS AND RAILWAY APPLIANCES. 


611,752. Trolley Ear. Henry Geisenboner, Schenectady, 
Y., assignor to the General Electric Company of 
New York. Filed July 15, 1898. 

611,760. Surface-Contact Railway System. William B. 
Potter, Schenectadv, N. V., assiguor to the General 
Electric Company of New York. Filed Nov. 29, 1897. 

611,778. Electric Railway. Justus B. Entz, l'hiladelphia, 
Pa. Filed Dec. 21, 1895. 

611,821. Electric-Railway Conduit and Trolley. John H. 
Robertson, New York City. Filed Oct. 20, 1896. 

611,077. Car-Fender. William O. Collyer and William F. 
Bullock, Lynn, Mass. Filed Dec. 8, 1897. 


ELECTBIC LIGHTS AND APPLIANCES. 


611,01, Electric-Arc Lamp. Sigmund Bergmann, New 
York City, assignor to the General Incandescent Arc 
Light Company of New York. Filed July 10, 1897. 

611,766. Device for Suspending Arc-Lamps. Joseph 
Borka, Buffalo, N. Y. Filed March 4, 1898. 


ELECTRICAL MEASUBI NG INSTRUMENTS. 


611,722. Electrical Measuring Instrument. Edward Wes- 
tor, Newark, N. J. Filed Jan. 10, 1893, 

611,723. Index Needle or Hand for Electrical Measuring 
Instruments, Edward Weston, Newark, N.J. Filed 
Jan. 10. 1898. 

611,721. Electrometer. Edward Weston, Newark, N. J. 
Filed Feb. 14,1898. 


ELECTRICAL MACHINERY AND APPARATUS. 


611,719. Electrical Circuit Controller. Nikola Tesla, New 
York City. Filed Dec. 10, 1897. 

611,809 Electric Meter. Svdney Evershed, London, Eng- 
land. Filed Dec. 21, 1897. 

611,850 Electromagnetic Engine. Peter B. Watson, Phila- 
delphia, Pa., assignor to Robert M. Robinson, same 
place. Filed May 9, 1898. 

611,869. Automatic Switch Apparatus. Alfred Schlatter, 
Huda-Pesth, Austria-Hungary. Filed Sept. 21, (897. 
611902. Apparatus for Adjusting Phases of Alternating 
Currents. Johannes H. F. Gorges, Berlin, Germany, 
assignor to the Siemens & Halske Electric Company of 

America, Chicago, III. Filed Dec. 27, 1897. 

611,927. Multiple-Rate Metering System. Frederick T. 
McIntyre, Washington, D.C. Filed March 25, 1898. 

611,970. Method of and Means for Controlling Energ 
Delivered to Translating Devices. Harry W. Leonard, 
East Orange, N. J. Filed Jan. 21, 1896. 

611,996. Apparatus for Oleaning Ships’ Plates. Warren 
P. Freeman, New York City. Filed June 30, 1897. 


TELEPHONE AND TELEGRAPH APPARATUS. 


611,919. Telegraph-Key. Frank E. Lewis, Jefferson, Tex. 
Filed Dec. 2, 1897. 

611,974. Automatic Switching and Telephone System. 
Lars G. Nilson, Sioux City, Ia. Filed March 9, 1896. 


SIGNALS AND SIGNALING APPARATUS. 


611,638. Signal Apparatus. Harry G. Leopold, New York 
City, assignor of one-half to Erwin Lavens, same 
place. Filed Sept. 3, 1897. 

611,594. Signaling. John P. Coleman, Edgewood Park, 
Pa., assignor to the Union Sw tch & Signal Company, 
Swissvale, Pa. Filed Jan. 8, 1898. 

611,897. Electric Signal Device for Railways. Louis T. 
Dube, Paris, France, assignor of one-half to R. N. 
Archer, Lenoir Oity, Tenn. Filed Dec. 6, 1897. 

611,943. Railway Signaling. Jens G. Schreuder, Edge- 
wood Park, Pa., assignor to the Union Switch & Signal 
Company, Swissvale, Pa. Filed Jan. 8, 1598. 


MISCELLANEOUS. 


611,707. Electrical Conductor. Joseph Pedriali, Brussels, 
Belgium. Filed March 30, 1898. 

611,822. Electric Time-Switch. Frederick M. Schmidt, 
James H. Gerry and William 8. Barstow, New York 
City, aseignors to the Self Winding Clock Company, 
rame place. Filed Nov. 18, 1897. 

611,971. Electrical Wiremen's Combined Gage and Calcu- 
lator. Herbert Lutz, Hamilton, Oanada. Filed Feb. 


28, 1898. 
611,992. Alarm-Lock. Edward N. Case, Chicago, Ill. Filed 
Jan. 8, 1898. 
DESIGN. 


23,451. Electrical Instrument Case. Waldo A. Layman, 
St. Louis, Me. Filed July 14, 1898. 
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(Vor. XV. No. 14, 


TELEPHONE AND TELEGRAPH. 


The Mississippi Valley Telephone Company. 


We learn from St. Paul, Minn., papers that a bill of sale 
was filed in the office of the Register of Deeds in that city 
on September 30 by which the Mississipp! Valley Tele- 
phone Company transfers to the J. O. Hubinger Company 
of Keokuk all of the frai.chise rights, real and personal 
property belonging to the telephone company. The sale is 
fo blanket form and covers the franchises, plants and real 
estate owned by the company in the States of Iowa and 
Minnesota, including the franchises granted by the cities 
of St. Paul, Minneapolis, Fort Madison, Burlington and 
Muscatine, Ia. The consideration does not appear in the 
bill of sale, this being covered by the words, for value 
received." 

In January last, J. C. Hubinger, of Keokuk, Ia., applied 
to the city council of 8t. Paul for a local telephone fran- 
chise. Objection was made, owing to the fact that ther: 
had been no Incorporation, and the same objection was 
raised to the granting of a franchise in Minneapolis. To 
do away with this, Hubinger incorporated under the nam 
of the Mississippi Valley Telephone Company. A number 
of prominent business inen and members of the council in 
both St. Paul and Minneapolis interested themselves in the 
proposed new telephone company, and franchises were 
granted in both cities. 

The attorneys and those who appeared in behalf of the 
company gave it out that J. C. Hubinger, of Keokuk, was 
the whole thing, as it were, and was perfectly responsi: 
ble. For fear that there might be a mistake made, the 
ordinance was drafted with a provision that the new com- 
pany should not sell or transfer its franchise “to any other 
telephone company " without the consent of the common 
council. 

The bill of sale is signed by Hubinger as president, and 
D. R Craig secretary, of the Mississippi Valley Company. 
The document is dated at Keokuk, Sept. 17. 

Since the ordinance granting the franchise passed the 
council, considerable work in the construction of the sys- 
tem has been done in St. Paul as well as in Minneapolis. 

Conduits have been lald in the business district, and 
resolutions allowing the company to erect poles and 
string wires in various parts of the city have been passed 
by the council. 


The fight against tbe Cumberland Telephone & Tele- 
graph Company has been renewed in the Chancery Court 
at Memphis, Tenn. The suit was brought by citizens of 
Memphis and Brownsville to enforce an equal rate of 
charge for telephones in the Sate of Tennessee and for 
damages growing out of alleged illegal discrimination. 
The rates made by the Cumberland Telephone & Tele- 
graph Company differ widely throughout the State, and the 
price raid for the use of a telephone for one month in one 
place, it is alleged, will be sufficient to pay the rent ona 
similar telephone in another place for a year. In compar- 
ing the two towns, Columbia and Brownsville, complain- 
ants say that Brownsville has a population of over 3,590 
inhabitants and that there is no such difference in the situ- 
ations of the citizens of Columbia and those of Browns- 
ville as to justify & higher charge in the latter place than 
the former, and that while 50 cents is charged in Colum- 
bia, $1.50 is charged in Brownsville, notwithstanding the 
obligation imposed upon it by law to furnish all applicants 
without partiality or discrimination. 


In Waterloo, Ia., we learn from a dispatch in the Cedar 
Rapids Republican, trouble bas arisen between the city off- 
cials and the Cedar Valley Telephone Company, and asa 
result the company has been ordered to remove its tele- 
phones from all the city buildings. The city officials 
claim that when the company asked for & franchise it 
agreed that should the request be granted it would furnish 
all the city telephones free of cost. The franchise was 
granted, the officiala say, but from tbe first the company 
has been sending in billa every month and the bilis have, 
after much discussion, been allowed. When the Septem- 
ber hill was presented the patience of the council bad 
reached its limit, and a resolution was passed ordering the 
company to remove its phones from all the city 


buildings. 


The San Francisco Examiner states that the Pacific Tele- 
phone & Telegraph Company has notified the Supervisors 
of San Francisco that the chief of police is using tele- 
phones which infringe upon the Berliner patent possessed 
by that company, and if their useis persisted in legal 
steps will be taken to protect the patent rights. At a meet- 
ing of the Supervisurs’ judiciary committee the m .$ er was 
discussed and referred to the City and County Attorney for 
his opinion as to the proper action to be taken by the 


board 


In the Circuit Court at Alexandria, Va., a decree has 
been entered by Judge Nicol, ordering a sale of the per- 
sonal property, fixtures, lines, etc., of the Home Tele- 
phone Company. John M. Johnson and A. W. Armstrong 
were appointed commissioners to conduct the sale, The 
sale was ordered on the application of Douglass Gcrdon of 


Baltimore, who holds a large block of the company's stock. 
The affairs of the company have been in the hands of the 
courts for some time. In addition to the local service 
afforded by the Home Company in Alexandria it bas oper- 
ated the Janney line, which connects Alexandria, Fair- 
fax Courthouse, Centerville, Wellington, Manasses, Hay- 
markt«t and Waverley. The Janney line is in no way af- 
fected by the order of the court, and it is said that the sale 
of the property of the Home Company will be delayed for 
some time. 


The Valley Telephone Company filed at Saginaw, Mich., 
on the 3d inst. a mortgage covering the issue of $70,000 
worth of bonds, issued for the improvement and further 
construction of the plant. The mortgage runs to Thomas 
Cranage as trustee. The bonds are dated September 1, and 
are to be paid in annual installments of $10,000 each, begin- 
ning September 1, 1901. They bear 5 per cent. interest and 
were sold at par. 


Capt. Brady of the United States Signal Service has 
been ordered to begin the construction of an overland 
telegraph line 320 miles in length from Guantanamo via 
Santiago de Cuba to Manzanillo. The line is to be used 
principally for the transmission of Government dis- 
patches, although commercial messages will be accepted. 
The present cost of transmission of messages by telegraph 
from Guantanamo to Santiago is 20 cents a word up to 
thirty words and 12 cents for each additional word. 


The Nebraska Teleph. ne Company hasa large force of 
meu at work building a line from Seward to Columbus, 
Neb. This when completed will give that part of the 
State direct communication with Lincoln. It is the inten- 
tion, as soon as the line reaches Columbus, to build on 
west to Grand Island via Genoa and Fullerton, establish- 
ing several new telephone exchanges and making Colum- 
bus quite & central point. 


A telephone decision just rendered by Judge Coolidge 
of the Circuit Court at Benton Harbor, Micb., will intereat 
all Michigan cities that are in controversy with the Beli 
Company. The Bell applied for à mandamus to compel the 
city to grant it permission to set poles and string wires in 
the streets. The city offered to give a franchise the same 
as enjoyed by the other telephone company, but the mo- 
nopoly would not accept it. The court decides that the 
position of the city is correct. 


At Columbus, O, on the 5th inst., the Supreme Court 
overruled a motion by the Centrai Union Teiephone Com- 
pany for the dismissal of the suitin mandamus brought by 
Auditor of State Guilbert against the County Auditor of 
Franklin county to compel bim to list telephone boxes at 
their true value, rather than at their tangible value, and 
the case will now be beard on its merits. 


A new telephone line is to be established between 
Smithfield and Suffolk, Va., via Isle of Wight Courthouse. 
The stock has been subscribed for in Isie of Wigbt county, 
and the purpose of the company is stated to be, not to 
make money, but to build and operate the line from mo- 
tives of public spirit alone. It will probably be well pat- 
ronized. 


The American Bell Telephone Company's statement of 
output and return of instruments for the month ended 
Beptember 20 shows: Gross output, 31,977, inerease over 
the same month in 1897, 12,779; returned, 12,931, increase 
9,826; net output, 19,046, increase 6,953. Total outstanding 
September 20, 1,055,586 ; increase over 1897, 189,822. ves 


The Southern Bell Telephone Company has just com- 
pleted the installation of a new switchboard of 1,500 capac- 
ity at its exchange in Macon, Ga. It is similar to the one 
at Atlanta. 


Jesse H Walton, a well-known Pennsylvania Railroad 
telegraph operator, was struck by an engine near Greens- 
burg, Pa., onthe 3d inst. and instantly killed. He was 5 
years old and married. 


Ben A. Neal and Clark Grier have obtained a franchise 
and will construct a telephone system in Washington, 
Ga. : 


New Companies Incorporated. 


Tbe Urbana Telephone Company, Urbana, Ohio. Cap- 
ital stock, $80,000. Incorporators: D. B. McDonald, Ed- 
ward L. Barber, James S. Bradley, Jr., J. H. Dimond and 
others. 

The Grafton Telephone Company, Grafton, W. Va.— 
Capital stock authorized, $10,000; subscribed, $900; paid 
in, $90. 

The Seneca Telephone Company, Seneca, Kan.—to main- 
tain and operate a telephone line in Seneca and neighbor. 
ing places. Capital stock, $5,000. Directors: R. M. Emery, 
J. H. Glascow, J. T. Campbell, A. R. Spaulding, M. R. Con 
net and J. H. Hatch, all of Seneca, i 
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ELECTRICAL. S 


. The subjoined quotations of Electrical Securities dealt in at the leadin i : 
g commercial centers are compile& from special reports received by CT TY m ety soure 
! : : po ved b 
The utmost care is exercised in their collection and preparation, and every efIort is made to secure accurate and reliable information, The ink in M 5785 1 bets ; e 
@ favor to have brought to their attention any inaccuracies readers may discover in these columns. demi = A oe 


Abbreviations : crt. indb., certificate of indebtedness; coll., colla i 

> à : ; teral; cons., consolidated: const., e : i be 

ngion ; gen., general, g., gold; guar., guaranteed;* inc income; im i : „„ Sd imu FFF 

: ; : : : ps dnprovement pd. paid ; : " n; deb., debentures; exten., 
„quarterly: A. & O., Apl. and Oct.; F. E. A., Feb. and Aug.! M. & S., May and Sept; J. & D., July Pan pra. prefered: mig, mortgagor Iotrast ee SORUBIIY 5 S semi-annually ; 
8 ry * ^9 . " * 


STOCKS. 


PASSENGER RAILWAYS. | 


Capital Stock. 


PASSENGER RAILWAYS. 


Capital Stock. 


Bate and Date ot 


NANE. Par Authorz'd| Issued. bast Div. Bid. Asked. SAME ~] Rate and Dato of 
. Par|Authorz'd(. Issued. Last Div. Did. |A«ked. 
Albany. N v. - Oct 10: | Hartford Conn. oe 1 | 
Albany Ry. Co...... 5 100 l : Artford Street Ry. ooo . 100! $4,000,001 | $200.x |3 & 8. 92 
e al ens ae fe ee ee re ee Lederer. on fte 
On . (S ratoga ) 100 50.000 50.000 ee a 7 I Holyoke Mass.- Oct 19 
Allentown Pa. Oct 1^: Holyoke Street Ry. Goo ͥ 100} 100.000 400,00 |a & A., Jar., 9%. 10 | 2 
[31 21 ey 9 e 1 0 2)) 
Allentown & Lehigh Val. Trac. Oo. 1,000, 000 1. 500. 000 dots m 15 Hoboken. N. J.—%t 10: 
Bridgeport, Conn- Oct 10: North Hudson Oo. (N. J.) Ry. Co...| 25| 1,250,000) 1,000,000'8 %, 1892. 70 | - 
dgeport Traction Co.............| 100| 2,000,000| 2,000,000)! % Aug.. 97 $0 | .. |Indianapolis. Ind-Oct 10 
Baluimare: Md.— Oct 10: „Citizens Passenger Ry... ..| ...| 5,000,000] 8, 000, 00 ... 24 | 0555 
more Olty Passenger Ky. COO... 25| 6,000,000| 2. 500.0005 % 8. ! ' 65 31 d 
aBaltimore Consolidated Ry. Co . 25| 10,000,000] 9 177.000 ? * S. mim [o 23 Mic Lancaster, Pa.— Oct 10. 
Central Ry. Co. of Baltimore City.. 50 800.000 '800 00€ 8 % A Dee 1897 va T nd von Co 2 2 2 2 „ 6 % „„ „46 100 10,000,000 9,900,000 66 %%% %% eee. es e 
’ f ° at ins iu caster ol. Electric Ry...... eH ett 87,500 as N 
Boston. Mass.- Oct 10: Weat End Street Railway.. E 1 pe P'ewasaner]| Sedcxevislr isnt AAA - m 
New England Street Ry............. 25 5.000.000! 1,081.25) i . n ° n 
North Shore Traction Go. . .com. 100 1.000.000 4,000,000 AR genre d 1011 Louisville, Ky.— Oct 10: 
North Shore Traction Co........pfd.| 100] 2,000,000, 2.000. 0006 % S., A. & O. 76 T . oS Drops S com. 100; 4,000,000| 3,500,00€ 1*4 N., Oct., . 37 $8 
b West End Street Ry. Co......com.| 50 10,000,000 9.085 000,3 s % 9., Oct., 'u8. EM - Aulsville Ry... ‚— ee ee ers pfd 100 2,500,000 2,500,000 2% % 8 ; Oct. 1, 98. 100 100% 
b West End Street Rv. Co...8 * pfd.| 50 4 100. 0% 6,400,000)! % S. Oct. 1.’98. | 05 | 18 Minneapoll 
Boston Elevated R. KKK eee. . 100) 10,000,000 214 % Aug. 98 69% 50% |r M polis. Minn —Oct 10: 
À d win City Rapid Tranait........com., 100, 17,000,000: 15,010.000/ ............ 27 80 
Brooklyn N Oet 10: Twin City Rapid Tranaft....796 pfd.| -- . 000. 00 1.714.200 134 %, Jan., '98. 99 | lui 
Brooklyn City ewtown Ry......| 100! 2,000,000} 1,923 1002 % Feb. 1, 18:8 210 hos 2d 
Brooklyn Kap. Transit Oo., tr certf..| 100 20,000,000| 20,000,000 Ne UT 6:54| 637; vontreal, Canada.- Oct 10 
Brooklyn Heights Railroad......|.... 200.000 200. 0%%ůé6 ꝓ ll E 5 5 : ontreal Street Ry. Goo ads 50 4,000,000! 4,000.0008 % S., M. & N 272 | 28 
$dBrooklyn Oity RR......... gua1| 100| 12,000,000) 12. 000, 0002 & Q., July, 98.214 | 216 oronto Street Ky. Coo... 100 6,000,000) 6,000,000 124 % 8., J. & J 162! ,| 108% 
eBrooklyn, Queens Oo. & Sub. RR.|....| 2,000,000} 2,000,000) ............ : 5 M Memphis T 0 . 
Coney Island & Brooklyn RR.......| 100| 1,000,000| 1,000,000 1 % Oct. 1. 97. 6 |240 u his. Tenn.-Oet I0: 
EET 815 1 „ „ 6 % % 22 eee loves 4.750.000 4,750,000 e@enre „„ „6 5 834 emphin “treet Railway CO niece sic LI 100 500,000 500 00C Ceeeooces [IZITITTIII 15 
ngs unty Traction €o..........| 100| 4,500,000 4,500,000] % July 28, ' ni i * wa 
Nassau Electric Railroad .............|......| 6,000,000) 6,000,000 ied 3 8 5 Ad oe ee New Haven, Conn.- (ct 10: 
fAtlantic Avenue Kailroad........| 50| 2,000,000] 2,000,000) ........... A S 8 NOE Haven & Westville RR..... .. 25 1,500,007} 000,000 1 % 8., Sept. 97. 62 
gBrooklyn, B & W. E. Railroad..|.... 1,000,000} 1,000,000] ........ ho rM eee ne 1 col NR, Oo... 100 1.250.000) 1,000.00) 2% & A., July '96. | 60 | 80 
ays ren enterville.......... 00 . 700,000 eee : 
Buffalo. N. Y.—0ct10. Winchester Avenue RRR... 25; 1.000.000 Soo 000 „ 40 42 
Buftaio æa Niagara Falle Elec. Ry. . . . 100} 1,250,000) 1.250.000 65 (6 ’ tae i | 5 
eBuffalo Railway Oo ... 100, 6,000,000] 5. 570.500 & Q. Dec., 97. 79 | sı e L8.- Oct 10: 
8 na Claiborne RR. Oo..........| 40! 240 000 240.000 1 % A., Jan., 98 15) 
Columbus O.- Oct 10 [New Orleans & Carrollton RR... ... 100 1,200,000; 1.200.000 1% % Q., Jan., 98, 12 x| 125 
Oolumbus Street Railroad. . ......| 100| 8,000,000| 8,000.000|! * Q., Aug., '98. 92 51 Noe Orte Traction CO.. . . com.] 100 5,000,000 5,000,000 — ..... .. . . mE E 8 
Oolumbus Centra: Street Railroad.. 100| 1,500,000} 1.500. 00000 —— s de DR rleune Traction Cu.......pfd, 100 2.500.000! 2.500000 „ sarees 9 )1 
aCrescent City RR . . . UBT! 100 2 000.000; 2.000.000 3 % S., Jan., 98 13 32 
Charleston, S. C.—Oct 10: bNew Or. City & Lake RR....guar,| 00 2,000.00) 2,600.00 4% A Jn "ou, | M3 | R5 
Obaurleston City Ry. Co. STERN rod . 50 s0000] 185,000 1½ %., Jure, 94 2 ; 
Enterprise City RR. 6 25 1090900 250 000 3 AP AH *$8. » E St. Charles Street Raflway..... ... 50 1.000.000) 1,000,000 1, % Jan 7985 52 15% 
Chicago, I11.—0ct 10: ^ bed York- Det 10 
: "romstown RR. 100 600.000 „17 © 
Ohicago City Ry. Oo ccc ec econeve 22 6 26 0 100 12.000 12,000,000 3 2 a ra! NW TORALOW DT RK... eens x 600. 000 e9 ^. 255 oe 
Ohi & South Side R. T. RR..... 100 10.323.500 10,323,800 8 dorus EN ei Dry Dock E. Er loth Sta, RR. Kar. 100 1 650.000, 650,000 2 % Q..July,'e&, jou | 165 
Lake Street Elevated RR............| 100] 10.000.000 10.000. % b —— 12% is 4M, “e TP rdw'y & Hattery KR. 100 1.200. 0. 1,200,000 11, % C., Aug., 98 1150 | Isa 
Metropolitan West Side Elev. Ry. 100 15,000,000} 15,00. 0%%/ũfUãnn e| s Hers Aul i e 100, 30,000,000, 80,000,000 14 % Q., Oct., 98 |L5',| 164 
Mei West Side Kl. const. stk........| 100 13.000.000 2.500 „ . Hn yop er e Fulton Hy. Ry. K Ar 100 3 900,000; — 900,000 *4 % A., July, t8, | 94 87 
North Chicago Street RR............| 100, 10,000,000; 8, 600.000 * Q., July,'8. 2/5 218 Cen Pa ay & Seventh Ave. . guar.| 100 2,100.000| 2.100.000 21 % Q. ini | 225 
ANorth Chicago City RR... . 100 500.000 249.9001. LES > ray n. ETEN AE, Kivers RR. guar, 100 1.500.000]. 1,800,000 21a % L. (NO | n3 
South Chicago City Rallway........ 100 2.000. 000 1,601.200| ......... .. oi 1420 «t 4 a LUE D . | 100 1,000,000; 1,900,000 | .. —— 350 | B:5 
(West Chicago St. RR. Go 100 20.000, 000 18. 189.000 % & Q.. Aug 98 93 5376 N Grands t. Ferrv RH.guar, 100 750.00 74«,00n 494 Q. 860 
{Chicago West Div. Ry.......guar.|....| 1,250,000 . 621.90035 % j : Sixth . EE eee. ln T. 100 — ROC.O00, C00. 0) sess. 180 x: 
aso Passenger Ry.-....guar.| 100| 2,000,000  2,000,000/5 % B. HE venue RR... ..... . Kar 100 2,000,000; 2,000,000 eez.. seres 200 
1900, 000, (Twenty-third St. R. R. Co.. guar 100 AM. 000 600.000 4½ % Q. 310 
Cincinnati, Ohio. Oet 10: Second Avenue RRR... 100 2.500.000 1. 862.000 2 % Q.. July, 9 178 | 180 
Cincinnati Inc. Plane Ry. . . . . Com. go| 1.000.000 575 Third Avenue RK... 100 12.000.000 10,000,000 *2 p. sh. Aug. kB. 185 | 160 
Olncinnati Inc. Plane z , S. Ko. go) '150,000| 150.000 234 K., Feb., ‘98 „ || má2d St. Manhatv'le & St. Nici. Av 100 2,500.00, 2500.00 ...... .  ]e2 
eer Newport & Oov. 8t. Ry. 100 4,000,000| 8,500,000, ...... 5 T jJ UBien CHuvklobsrey y] Ry. uses 109 08000 ROOD iiaiai 75 | 199 
(Cincinnati Street Ry. G.... 2 50 18 000.0001 4.000.000 15; % Q., Jan., 98. 117 | 1143 Newark N J.--oc 10 | 
Mt. Adams & Eden Park Inc. Ry. 50 2'500'000| 2, 200.000 1% % Q a o 134 N R 
0 U U , ` 4 ey n., « ee eo Consolidated Traction Co. of N. J 100 15.000.000 15 000 000 669606966 „60 50% 51 
Cleveland, Ohio. Oct 10. Newark Passenger Ry............| 100 6,000,000 6,000,000 ......... PONO ea) EAR 
Agron, Bed. & Olev. Elec. Ry.......| 100] 1,000,000] 1.000.000 4 & Jan., '98 89 41 n Rapid Transit Street Ry...... aes 100, 504.000 504,000 11% X A. 195 | 205 
Oleveland E CBS. *»2095ec000900€9 100 8,000,000 7,600,000 34 %., Uct '98 69 31 Pittsbu rg, Pa.— Oct 10: | ! | 
Claye . 100 12,000,000] 12.000.000 //4 % C., Get., os |79 | 20 Allegheny Fraction O. . .. Bc! 500,000 satis 
Detroit, Mich.—Oct 10 e Co....com 50 15.000.000 15.000.000 2 %, Jan., 48. DIM 
Detroit Citizens’ Street SC wees 100 2.000.000 1 250.000 a wid Rid v p 100% pCentral Tractor De Oo......pfd 50 15,000,000 15,000,000 3 %, May, '97. 5614 5t uw 
Ft. Wa ne & Belle Isle Ry. eee E E 100 400.000 400.000 5 * July '96 175 ee qCitizens' Tracii ee een enve a ag eee 50 1,500,000 #900 000 DD @eee í : 
Ba id Ratlwa Co e o 250.000 250.000 * e 90 ee rDu ues T on Oe ues as 50 8,000,000 3.000.000 6 % A. n 
it Elec c Railwa . e ete. ve se N 000.000 1 000.000 „ 100 I Pittaburg T DH Oo ***95e06e09* aeons 50 8,000,000, 5 00.0000 " A. i et 
Wyandotte & Detroit River Ry..... 100 280 000 200.000 ——— 100 os Fed «ral HA raction ((o 50 2,500,000  ],900.000 3 96, Ang., 95 7 
’ , —k„— scccscce 110 Poh ra i . & Pleasant Valley Ry..| 25; 1400.000 1,400,000 2, % Jan 98 ind ee 
n O.—9ct 10: 5 nony " Man. Trac. Co... [0 8,000,000 42,904 x30 2%, Aug., 35 E 
City Railway o. . ... .com. 1.470, 600 ' rmingham Trac. Ry. 25, 8,000.00 8000.000 V, %, Jan., '96. 23% 987 
8167 Railway G0. . ... td. 1 1000 000 9 195 5. 5 185 E 5 End Ry, ......... 50) 1.500.000 1,500,000 ^ % A., June 80, 9 78 
ple’a Street Railway.. 9695656565555 660 1 à ' x ( 8 b ht raction Co.. com... 5 4,000,000 14 000 000 —— 22 j x 
Peo weve] 1,100,000! .. . .. Hoz i | Suburban Rapid Transit Co... . . .. 80 3000, 000 200.0000 SI 
®Uniisted. Ex div. . 
a Consolidation of Baltimore Traction Company and Citv & Suburban: Unlisted. f Full paid. Į Outstanding. + Ex div. 
Oompeny controla Oitizens’ Railway, North Baltimore Passenger peeled, 8 5 i el 5 Traction Company at 6 % on stock. 
& Curtis Bay Street Railway, Baltimore & Powhatan Rallway, Pimiſoo & Pikesville Railway c Leascd t Cent 1 cans Traction Company at 8 * on stock. 
and Wallbrook, Gwynn Osk & Powhatan Railway and Park. y|| ¢ Leaned to Central Crosstown Railroad at % on stock and Interest on bonds 
b Leased to Boston Elevated Railroad Company. i pere ng the former Met. Trac. aystem, that corporation having become xti 
e Owned by Brooklyn Rapid Transit Oompanv. : lodos ped io 2s Street Ry. for 99 years; lease assigned to Metropolitan Street R iid 
d Leased to Brooklyn Heights Railroad. Oo., which guarantees 10 * on capital k f í | to 91 West Street & Pavonia Ferry now Metropolitan Street Kall 
¢ Stock owned by Brooklyn Rapid Transit Company; road operated by Brooklyn Hts. Co 4 eased 80 Meo An Strect Railway at B N on stock until Oct. 1, 1897: the Iam 
f Stock owned by Kings County Traction Oompany; road leased to Nassau Electri 5 pees xe etropolitan Street Ry. for 99 years from Jan. 1, 1896, at £215,000 ereafter 9 % 
pome by Atlantic A a and leased to Nassau system. - j Leased 1 uU Railway for 18 % on atock. ^ ` 715,000 per annum. 
$90 per share on outstanding ca ital paid as rental by lessee— ! E St. Ry. for 99 years from April 20, 1592; € % fir«t5 
8 e ORIS North Chica o Street Railroad cone Chicago St. RR. Oo.; JJ $145,000 per M 5 years, 8 % thereafter 
$ Controls by lease cago vision Railw tree way for 18 per cent. 
West Ohicago Street Railroad Tunnel Company. ay, Ohicago Passonger Railway, and 5 mea bs ied Avenue Railroad by Durchnee. 8 
n ends of 1% % yearly guaranteed by Consolidated Traction Oompany. 


436 X Sc bano Fes 100 GE Meck Onan by WOn Obl 5 Ohicago Street o Oontrols by lease the Alleg' ny, Cent., Citizens, Duquesne, Fort Pitt and 'h?’ 
Ral iroad 5 Lye 3 dy Unie 5 eet Ballroad Company. p Leased to Oon^olidated Traction Company for R% pera aM dia Du 
ja Majori stock by West wey compen’: 5 & on $1,000,.|| q Leased to oan Pitt Traction Oompany for 5 X on $8 000,000 capital stock F 
soak guaranteed | Chicago Railroad Company, lessee. r Leased to Consolidated Tract! n ca 0 
Olpeinnati St. Rv. On. hee purehaced the Mt, A. & Bden Park rosd, assuming its bonds, s Leased to Consolidated Traction Company. def X Ou epal EE alter Grice s 
er 


ELECTRICITY. 


[IVor. XV., No. 14. 


PASSENGER RAILWAYS. 


ͤäg.—— 5 — 00M — 


Capital 
Par peta 


NAME. 


New Bedford Mass- Oct. 10 


Stock. 
Rate and Date of 


Issued. Last Div. 


Union Street Railway OO. . ... .. . .. 100) $850,000  $850,000/2 &. Feb. '98. 2 
Northampton. Mass- Oct 10 
Northawy ton Street Rv... * seeoesese 100 800,000 225,000 4 x A., Jan., 98. 165 
Omaha, Neb.- Oct 10. 
Omaha Street R999 ũũ«õ . 100 5.000, 000 5, 000.0000 NT 8 25 
Paterson. N. J.— Oct. 10: 
Paterson Kv. Co.. . I00 1,250,000) 1.250. 0000 54 
Providence, R. I.- Oct le 
United Traction & Electric CO.... 100} 8,000.000| 8, 000.000 4 &, Jan. '98. 69 
Phlladelphia.— Oct 10: 
Fairmount Park Trans. Co. . . 320 pd. 50) 2,000,000 1,770,000? % Dec. 97. 14% 
Hestonville, Man. & Fairmount.... 50) 1,966,100] 1,948, 100 2% 9c, July 15, 98. 40 
Hest'nvl'e, Man. & Falrm't. 6 % pfd.| 50 533,900) 153,00 3 % S—July, 98 67 
aFairmount Pk. & Had. Pass. Ry. 50| i 300,000 300,000 3 % Feb. I, 98. 65 15 
Union Fraction. . . 812% pd, 50 30,000. 000 20. 9.30. 15). . 12 
eEleciric Traction Co rere jJ 500 4 8,297090. rossssiscesk eor 71⁰ 
taverns riasoenger RNA... 50 500.000 192.500 93 share Q. 3 7 
efrankford & Southwark Pas. R 50 11.875.000 814 sha'e A—Apr.98 394 
fLehigh Avenue Ky. Co. 50 1.000.000) ö ˖ꝗ«0]7)n1!!! ee ee 47 
fLombard & South Street Hy...| 255 . 1.000.000 A. & O. | 89 
d Second & Third Streets Ry....| 50 1.080.000 771.076 $9 share A, Mar. 98 65 
cPecopie 5 Irin Oo... . . ee.| 9091 10,000,000 16,000,000 3 96, A., April, '95. = 
gGermantown Passenger Ry.... 50: 1,500,000| 572.800 95.25 share—1898. |135 
„Green & Ooates Passenger Ry. 50 500.000 (150,000 3 % Jan., 1898. 136 
hPeople 5 Passenger Ky....com. 25 1,500,000} 1710,000| ........... UM E 
hPeopie’s Passenger RS. pid.) 750.000 1277 402Wſ— . i 
ipPhiladelphin l'raction Co 50 30.000.000 : 20,000, 000 S p «h , Oct. 94. 897, 
Catherine & Bainbridge St.... . 50 — . „„ e b % A—Mar., 98. an 
iQontineutal Pass. K... . . EK uar. 50 1.000. 00 580.000 §6 share—July, 98. 140 
Empire Passenger Ry. Co. . 50 600.000! 100.000 ceeceeeeereee ES 
jrniiadelplins tity Poss. Ky...... 50 1,000,000; 1175.000 £7.50 share July ‘98 17 
jPhriecteipliia & Gray's Ky. RR.“ 50 1,000,000 29% 650 83.50 share July. Qx 9) 
jüidy Avenue Passenger Ky...| 50 750,000} 1120.000 812 share, July 98. 48) 
iFunsdelptisn & Darby Ry.guar.| Boo 4200, 000 92 share July, 98. | = 
ji7th & ivth Sts, Pass. Ry. guar... 50 — 1250. 0% % % S., July, '93. 157 U 
„nirteenth & 15th 318. Pass. ty. 50! 1,000,000) $335,006 /81 Tah. A., July, "GX 25 
Union Passenger Ry. CO.. . 50) 1.500.000 1600,000 39.50 shre, July 220 
j Went Philadelphia Page. Rv....| 50 750, 000 1750.000810 share, July n 22 
Rochester, N. Y.-O«t 10; 
Kochester Railway CO 100 87500 00% 0 % P 
Reading, Pa.— Oct 10 
jReading Traction Co.. .. .... ... . . | 1,000,000] 1.000.000 Semt-en. Jan & Jy| 18 
City Passenger Ky. . .. . . e 50 350.000 350 000 lata, Y4 i 
[East Reading Electric Ry... . .. 50 1,000,900} 11.000.000. Ian... "98 5 
St. Louis Mo.- Oct 10. 
Fourth Street & Arsenal R 50 800.000 80 050 aa 7 
Jenerson Avenue KY. COo.p—ↄ H 50 400.000 100.000]? S Dec., TARR. re 
Lindell Ky „„ „„ „ „„ „„ „„ „ 6 62 „4 „„ s.. 100 2,500,000 2. 100000 154 % Oct um 42) 
National Kall way Co 2.500.000 2: 479.006 17 K. Oct. 98 = 
Cass Avenue & Fair Grounds .. | 9'500 000 RONG) TE n 
Citizens’ KR... T „6 6 6 90€ 100 2.000.000 1.500.000 i % Oet., 93. 90 
Nt. Louis RR „„ „„ „ even e 2 „ „„ „„ „3„„% 2 266 „ „%% 100 2,000,000 2.000.000 21; &. 1 uly, 98 95 
Missouri Kit "c 2 „„ „%„ör „ ese „„ „„ „ „„ „% „„ aeons 50 2.400, 000 2,300,000 L Di Oct j 198. 170 
People's RR. Co - — 50 1,000.000| 300 000 504... Dec., 89. n 
southern Electric Hy... . com.] 50 500.000 O 5775 
Southern Electric Ry. . . . . 6 % pref.) 100 1.00.00 1 .000/000/3 &. July, "98. 4 
81. Louis & Suburban Ry. seese . 100 2500.000) 9/800:000| .. HN 
Union Depot RI.. enn n . .. 100! 4.000.000 4/000.000,3 & X., July, '95. a 
san Francisco, Cal.—Sevt. 
California St. Cable R.... . . . 100 1.000.000 600,000 /50c. inonthly T 
Geary Street Park & Ocean KH......| 100! 100.000! — 375.000 82.50 share, 96. 1 
Market street Ky EEE Pn occ] 100 18,750,000 13.750.000 Q., 60c. per sharë 54^. 
Presidio & Ferries Hl. . 100 1,000.000| — “550,000; eee one i 
S ranton, Pa —0-t10 | 
Bc anton Kall Wax CO. . 50 6,000 000 2. % f usus 12 
m 3cranton & Carbondale Trac. Oo.. 100 500) 000, son on M 
m 3cranton & Pittston Fraction Co..| 100 iso 1.050 000 B 
S ringleld ll- Oct 19. | 
8 ;ringtleld Consolidated Hy .........| 100 150.000, e N 
Sprin zfleld O.- Oct 10: 
SprimgNeld Street RV. . . . 100 1.000. 000 1 000. 00 7 
Springfield, Mass.- Oct 10: 
springfield Street R) 100 1.200.000 1.156 700 * A. 195 
Toronto Canada. Oct 10 
Toronto Ky. Oo..........-- . . 100 6,000,000, 6.000.000 1% % 8 102% 
Montreal Street Rall way Co......,...|...... 4,000,000) 4.400.000 4 % S. 272 
Washington. D. C.- Oct 10 
Belt Ry. (oo 2S...| 50 500,000 500,0 . 
Capital Traction Co.......... ... 00 $12,000,000 12,000,000 '65c. per ah, Oct. 97. 78 
Columbia Ky. CO. 9 q 50, 400,000 (00.000 6 % A. 
Eckington & Soldiers’ Home Ry....| 50 707.000 652,0 2s = 
Georgetown & Tenallytown Ry... 50 200,000 200.000. vrðr = 
Metropolitan RR. Co. 50 1, 000. 000 453 900 2% % Q 125 
Worcester, Mass. Oct 10: | 
Worcester Traction Co. . . . . . com. 100) 8,000,000; 3,000,000! . ... . .. M 15% 
Worcester Traction Co......6 % pfd. 100 2,000,000 2,000.000 3 % S., Feb., 9. 95 
Worcester & Suburban Street Ky...| 100 550.000 512.5004 % &, 1897, 85 
Wilkesbarre, Pa.—Oct 10: | 
Wilkesbarre & Wyoming Val. Trac! 100 5.000.000 5.000.000! 1%, Jan.. 97. 24 


„ Unitated. f Paid en. [full paid. | Outstand! 


a Leased to Hestonville, Man. & Fairmount Passenger Ry. for 6 & on stock per annum. 
{Electiic, People's and Philadelphia Traction companies. Fixed charges 
and all indebte ness of constituent and leased companies assumed by Union Traction Com- 


b Oonsolidati.; 


Jany 


ny. 
c Practically all shares owned by Union Traction Company 
d Lease to Frankford & Southwark Passenger Ry. assumed 


e Leased to Electric Traction Company. 


ng. Ex div. 


Controlled by Frankford & Southwark Passenger Railway. 
g Leased to People’s Fassenger Railway at & per share. 
^ Majority of -tock owned by People's Traction Company. 


i 168 sed to Union Traction Company. 
j Lease transferred to Union Traction Oempany. 


jj Leased to United Traction Co. ata rental of 210,000 per an. in 1866-7-%, $20,000 p. a., in 
13 Ke 1400 and $30,000 per annum thereaftc:, payable semi-annually, rental declared aa n divi- 


Pend semi-annually. 


k Dividend of 10 4 guaranteed by Reading Traction Company. 
(| Invidend of 6% % guaranteed by Reading Traction Company. 


m | eased and onerata! by the Nerenton Railwav Company. formerly &ranton Trad. O.] * Unlisted, 


‘by Electric Traction Oo 


Bid. Asked. 


29 


| 


Capital 


NAME. Kar Sos 


Boston, Mass.- oct 10 


Stock. 
| Issued. 


Rate and Date of 
Last Div. 


TELEPHONE AND TELEGRAPH OOS. 


Bld. | Anked, 


American Bell Telephone Co.......| 100} 60, 000, 000 28, 650, 000 4% % Q., July. 898. 20 21 
Erie Telegraph & Telephone Co.. 100| ...... ...... (1% Q., Aug 98. 74 | 75 
New England Telephone Coo. ..| 10.894,600; 10,804,600,81.50 %, Aug. 98. 139 
New Yoprk.- Oct 10: 

American Telegraph & Cable Co...| 150 14,000,000! 14,000,000 1% % Q 96 98 
Central & South Am. Teleg. Oo.....| 100 6.500, 000 8,500,000: P % Q. 109% 11034 
*Commercial Cable Co -«| 100! 10.000.000: 10,000 134 % Q. 165 Ms E 
Franklin Teleg. Co...... 244% guBr., 100 1.000.000 . I % 8. 40 | 50 
Erie Telegraph & Telephone Co. . . 100| 5,000, 00 4,800,000: | % Q., Aug., 98. 74 | 75 
Gold & Stock Telg. Co..guar. 6 %.| 100 5,000,000 „ % Q. 110 118 
International Ocean Tel Co. guar 6% 100 8, 000.0000 t * Q. 109 112 
Mexican Telephone OO0....ess.......| 100 2,000,000 MN ban 68 
*New York & New Jersey Tel. Co..| 100 5,000,000; 3,723, 000 1% % Q., July, 98. 150 151 
*Pacific & Atlantic Teleg..guar. 4% 25 2.000. 0 ses. 29 8. 75 80 
Portal Telegraph Cable Co.........| 100! 15,000,000, 15.000.000 1 % Q. eae il ae 
*Sout'n & Atlantic Telg. Oo.guar.5 %| 2 950.000 559.525 2% % 8. 92 à 
tOommercial Union Telegraph Oo...| 25 500.000 500.000 8 % S., July, 98 110 (38 
Western Unton Telegraph Coo... 97,870,000 114 N, Oct., . 9.54; 9.74 

tDiv. guar. by Postal Teleg. Oo. ' 

Miscellaneous. - Oct 10: 

American Dist. Teleg. (Phila.).....] 25 100.000] ...... |19$ Q., Aug.,'98. | 14 |... 
Bell Teleph. Co. (of Canada.)... ...| 100! 8.168. 000 8,168,000,2 % >. 171 ee 
Chesapeake & Potomac Telep. Co..| 1b ss aia O | ... 
Chicago Telephone G ————- 1000 „ 242 | 
Central Dist Prtg & Telg.Co.(Pgh.).| 100 750.000 750.000 132 |134% 
Empire & Ray States Telegraph CO. bois Me 72 78 
Hudson River Telephone Co.......| 100! 2,000 00] 2,000,000] % Q. 75 78 
*Northwestern Telegraph Co..guar| 50 2.500.000 2.500.000 2% % Q 112 os 
Providence (R. I.) Teleph. Co 50 ... ) ...... "e 87 90 
Southern New Eng. Teleph. Oo... . 100 3,000,000 121 1185 d 


ELECTRIC LIGHT AND ELECTRICAL MFG. COS. 


Boston, Mass.- Oct 10: 


Fort Wayne Electric Coo wel. cmd" Sato ei is eres we ne 
Ft. Wayne Elec Co. T. See Series A. 25 Ned c hogi iis vd 
tGeneral Electric Co. ee com.] 100 10.000.000 30.460.000 2 % Q., Aug., 1898. | .. sis 
General Electric Co. [new]... " 100 18,276,000) 18, 276.000 1 787 
T.-H. Elec. Co.. T. Secur., Serlea D| se| ...... |... bos 2.| 8 
Westinghouse Elec. & Mfg.Co.com.| 50 146,700 2 33 85 
Westinghouse El, & Mfg Co. pfd. 50 4,000,000, 3,996,053 134 % Q., Oct., 98. 57 
Westinghouse El. & Mfg. Oo. assent. 50 11,000,000) 8,195,128; ...... E E 
iNew York.- Oct 10: 

Edison Elec. III Co., New Vork. . 100 4. 138.000 7.938. O 0 u2) |. 
*Edison Elec Ili'g Co., Brooklyn..| 109. 4,000,000 4,000,000 154. & Oct., 98 127 124 
Edison Ore Milling Coo. 100 „„ nd» T 14 
Edison Electric Storare (Wo.. CONS 2] 23 
General Electric Co. d ... com | 100. 40,000,000: 30.160.000 2 % Q., Aug , 1898. 

General Electric Oo. [nes] .... " | 1400 18. 273. 000% . 8 27,000. LL ` ' 78 79 
Interior Conduit & Insulauon Co.. 100, 1.000.000 1,000,000 Pols 
Pittsburg, Pa.- Oct 10: | | 

Kllegheny County Light Oo........ 100, 500.000 500.000 J. & J 16) ae 
East End Electric Light Oo.........| 50 800,000 800,000 Q KM 1⁰ 
Philadelphia, Pa.—Oct 10: | 

Edison Electric Light Coo. . 1100 2.000. 00000 it 144 

* Electric Storage Battery Oo..com | 100. 8.500.000 s pula: 57 [87 
*Eleetric Storage Battery Co. . pfd. 100 5.000.000 M NERONE 43% 48 
*Penna. Ht., Lt. & Pow. Co. . con. 50 5,000,000! ‘ 50c. p. rh., Oet. 97 
*Penna. Ht., Lt. & Pow. Co..... pfd.| 50 5. 40.0 . 6 . Oct., 97. ad 
Northern Elec. Light & Power Co..] 10 6,5:0,000 550,000 $3250 dis Jan 1% 9:3, l. 
Southern Elec. Light & Power Co..| 10 187,500 187,500 i. 
Miscellaneous.- Oct 10: 

Brush Electric Co- 50 2s Ee. v uosts d e 
| Bridgeport (Conn.) Elec. Lt. OOo. 25 500.000) ...... ME 321,| 85 
Mi-s0tii- Edison (St. Loulis)....com srl age Lb cases E 1J )5 
Kddy Electric Mfg. Co. e] 2 e So pa 15 
Hartford (Conn.) Elec. Light Co....| 100 350.000 NUS PM 125 x 
Hartford (Conn.) Lt. & Power Co..| 2 175,000, ne TAM 4% . 
New Haven (Conn.) Elec. Lt. Co.... 100 100.000 2 EN 175 180 
Narragansett (Prov., K. I.) Elec. Co.] 50% 1,200,00 URS 2 96 Q., Oct., 98. “4 x7 
Rhode Island Elec. Protec. Oo.......| 10h ibus 11x1, 125 
Royal Elec. Co. (Montreal).......... ..| 1000000 ...... 25 Q 153 1583444 
Toronto (Canada) Elec. Light Co.. . 100 1,085,000, 1,085.000| 132 % Q 1135 15 
Thomson- Houston Welding Co. 1000 ... Án... 3 % 8, Dec. 1, 96. oe 100 
Woonsocket (R. I.) Electric Co... .| 100; | vit 95 


Boston Mass.-Oct 10: 


American Electric Heating Oo......... 80. 10,000,000: 
Street Ry. & Iln'g Propertles...pfd. 100 4,500,000 
United Electric Securities Co...pfd.| 100 ...... 
New Yopk.— Oct 10: 
Consolidated Electric Storage Oo... 3 
Edison European . n 
Safety Oar Heating & Lighting Oo..| 100. ...... 
Worthington Pump Co........com./ 100. 5 500,000 
Worthington Pump Co . . . . fd 100 2.000.000 
Philadelphia, Pa.— oct 10: | 
Acetylene L. H. & P. Co...... $55 pd. 50! 1.000.000 
Electro Pneumatic Trans. Co. 10 1.500.000 
United Gas [Improvement Co..acrlp.| 50 10 000 000 
Welsbach Commercial Co..... com. 100 3,500,000 
Welsbach Commercial Oo...... pfd., 100; 500.000 
Welsbach Light Coo 5. 525.100! 
Welsbach Light Oo., Canada. § 500.000 
Pittsburg. Pa. Oct 10: | 
Oarborundum Mfg. Co 100 200.000 
Standard Underground Oable Oo...| 100 1,000,000 


Miscellaneous.— Oct 10: 


*Barney & Smith Oar Oo.......com 
*Barney & Smith Car Oo ..... ..pfd. 
Billings & Spencer €o............... 
Consol. Car Heating Oo............. 
Johns-Pratt Cooꝛ een 


*Pratt & Whitney Oo........... com. 
*l'ratt & Whitney Oo............ pfà 
;'atflIswell-Bleree Co... com. 
Stillwell-Biercs Oo..............pfd. 
Shults Belting Coo... 
49. Oharles Car Oo ...... 


2669695959 


6965252 ove 


1,000,000 
2,500,000 


eoone 


1,250,000|13% & Feb. 98. 


2 % Sept. 1, 97. 


LEE na 


tOn Aug. 17 last by a majoritv vote of the stockholders the capital stock was reduced 
to $20,827,.0) of which BLN, 70,00 is common and $2,551,700 preferred. 


ALLIED INDUSTRIES. 


Ex div. 


85 
85 | 57 
18 | 20 
1 ë 
101 | .. 
8) | 85 
97 100 

1 “is 
740 
67% 68 
42 48 

LE 2% 
116 120 
eee 15 
ie 55 
m 85 
85 

90 100 
18 
44 | 49 
70 |20 
96 | 98 
60 | ga 
85 | 90 


Oct. 12, 1898.) 


— Interest 
NAME. Authorized: Issued. Due periode. 
ee > 
Albany, N. Y. 


Date of Quotatton— Oct 10, 1898 
The Albany Rà . . . Ist mtg. 5x. 


The Albany Ry. OO... . .. Cons. mtg. 53. $500,000 
The Albany Ry. Co.. . . . Gen. mtg. 5s. 750,000 
Watervielt Turnpike & RR. lat mtg. 68 850,000 
Watervlelt Turnpike & RR..2d mtg. 6s. 150,000 

oy Olty Railway Co..................1gf 58 ee 
Interest guar. by Albany Ry. Oo. 
Principal and interest guar. by 

Albany By. Co. 

Baltimore Md. 
^ Date of Quotation— Oct 10, 1898 

Baltimore City Pass. Ry...1st mtg. g. 58. 2,000,000 

Baltimore Traction Oo....... lst mtg. 58. 1,500,000 

Baltimore Trac. Oo..Exten. & Imp. g.6s,| 1,250,000 

Bal. Trac. Co..No. Balto div. Int mtg. g. 5«| 1,750,000 
Bal. Trac. Co Coll. Trust, Ist mtg. g. 5a 740,000 
Baltimore Traction Co. Convertible 5s. 800,000 

ntral Pass. Ry. OO... . Idt mtg. 48 96.000 

Central Pass. Ry. Oo..Cons. mtg. g. 58 601,000 

ty & Suburban Ry... . Ist mtg. Li $ 10003 
land Elev. W..... . . . Ist mtg. 58. 1.000. 

Lake Rolan 125 n 


Metropolitan Ry. (Wash.).1et mtg. g. 5a. 


+The bonds of the Baltimore Traction 
Co., the City & Suburban Ry. and the 
Lake Roland Elev. were all assumed by 
the Baltimore Consolidated Ry. Co. 

18151, 000 in escrow to retirelst.mtg.bds. 


Boston, Mass. 
Date of Quotation - Oct 10. 1898. 


Lynn & Boston RR.......1st mtg. g. 58. 
West End Street Ry........ Deben. g. 5s. 
West End Street Ry....... Deben. g. 48. 

1$1,674,000 in escrow to retire outstand- 
ing bonds of absorbed companies. 


Charleston S. C. 
Dato oj Quotation—Oct 10, 1898. 
Enterprise Street RR........18$ mtg. 5s. 
red nad City Ry.......... let mtg. 68. 
t¢Oontrolied by Charleston St. Ry. Co. 
Chicago Ill. 
Date of Quotation— Oct 10, 1898, 


- 
- 


88 
88 


Ohicago Oity Ràyy . . ISt mtg. 458. 8,000,000 
Chicago Passenger Ry...... lat mtg. 66. , 400,000 
Chicago Passenger Ry. . . Cons. mtg. 68. 1,000,000 
Chicago & So. Side R T. . . Ist mtg. g. 5s. 7.500.000 
hicago & So. Side R. T........... 48. 1,500,000 
JObicago West Div. Ry..... lst mtg 4½ . 4,040,000 
ke Street Elevated RR. . 1st mtg. g. 58. 757 1.000 
Metrop. W. Side Elev. Ry. . Ist mtg. E. 56. 15,000,000 
North Chicago St. RRR. lst mig. 58. 9.171.000 
North Chicago St. RR... . Cort. indeb. 6&,| — 500.000 
North Chicago Oity Ry...... lst mtg. 68. 500.000 
North Chicago Oity Ry..... consol. 4%s.| 2,500,000 
West Chicago St. RR... It mtg. 58. 4,100,000 
West Chicago St. RR........ Deben. 6s... | , 2,700,000 
West Chicago St. RR....Con. mtg. g. 5a. 12,500,000 
QW. Obicago St. RR. Tunnel. . lat mtg. 5a. 1,500,000 
Redeemable at option on 60 da. notice. 
IFonded debt assumed by Ohicago W. 
Div. Ry. Co., controlling interest of 
which is owned by W. Obicago St. RR. 
Oo., lessee. 
{Subject to call after Oct. 1, 1899, at 
$110 and Interest. 
Assumed by W. Chi. RR. Oo., lessee. 
Int. guar. by W. Ohicago St. RR. Co. 
Cincinnati, O. 
Datooj Quotation— Oct 10, 1898 
Oin. New. & Cov. St. Ry. lst Con. mig. g. 58 8,000,000 
' Mt. Adams & Eden P'k In.. Ist mig. 68. 46.000 
Mt. Adams & Eden P'k In...18$ mtg. 6s. 100,000 
Mt. Adams & Eden P'k Inc. Cons. nitg. 560% 53. 00 
. Cov. & Cin. St. Ry........ lst mtg. 6s. 250,000 
JSo. Oov. & Oin. St. R. 2d mtg. 68. 400,000 
Assumed by the Cincin. 8t. Ry. Co. 
; [$250,000 reser ved to retire lat mtg. bds. 
Cleveland, O. 
Date of Quotation— Oct 10, 1898. 
aBrooklyn Street RR. Co......1#% mtg. 65. 600,000 
Oin. New’t & Oov. St. Ry..Cous. mtg. 53. 8,000,000 


Oleveland City Cable Ry.... lst. rotg. 55.| 2,000,000 
Cleveland Electric Rx. Co. lst mts. g. Ss.) 3 

Columbus (O.) Cent. Ry. . . Ist mtg. g. 58. 1,500.000 
a East Cleveland RR.......... Ist mtg. 58. 1 

Ft. Wayne (Ind.) Elec. Ry. Ist mtg. g. 6s. 
Lorain (O.) Street Ry........ tat mtg. 68. 
tst. Ry. Oo., Grand Rapids. . . lut int g. 5s. 

900, 000 in escrow to retire bouds uf 
absorbed companies, marked a. 

Unterest guar. by Cons. St. Ky. Co. 
Detrolt, Mich. 

Date of Quotation — Oct 10. 1898, 
Detroit Citizens’ 8t. Ry.....18t mtg. 5e. 
Ft. Wayne & Belle Isle Ry. . . Ist mig. 6s. 
The Detroit Hy..... PEER lat mtg. 58. 

,150,000 in escrow to retire bonds of 
Det. Oity Ky. and Grand River St. Ry. 


New Haven Conn. 
Date of Quotation— Oct 10. 1898. 


New Haven St. Ry......... Ist mtg. g. 5s. 
Now Haven (Edgewood Div.) lst mtg.5s. 
Winchester Avenue KE... lst mtg. g. b». 
Winehester Avenue KR. Deben. g 9 


PASSENGER RAILWAY. 


Amount. 


BONDS. 


New Orleans La. 
Date of Quotation— Oct 10, 1898. 


Canal & Claiborne RR........ Ist mtg. 68. $150,000 
$29,000 |1905 ee iis ee.» [Crescent City RK............ lst mtg. 68. 
427.500 190 J. & J. 112 Orescent City RR....... Cons. mtg. g. 5s.| 5,000,000 
875,000 |1947! M. & N. |*1ll ex New Orleans City RR... . Ist mtg. 6s. 416,500 
850,000 |1919; M. & N. |*1)814 | .... |) tN. Orl's City & Lake RR..1st mtg. g. 5a.| 5,000,000 
150,000 1919 M. & N. 4115 .... N. Orleans & Carrollton RR.2d mtg. g. 6s. 850,000 
„„ % A #105) ; 106 | Orleans Railroad CO.. . . Cons. mtg. 6s. 800,000 
tSt. Charles St. RR. Co.. Ist. mtg. 68. 800,000 
+$123,500 in escrow to retire New Or- 
learns City RR. Co.'s Ist mtg. bonds. 
1990, 000 outstanding. 
New York. 
Date of Quotation— Oct 10, 1898. 
Atlantic Ave. (Brooklyn)....Imp. g. 5s.| 1,500,000 
2,000,000 19110 M. & N. IIS | ..... Atlantic Av. (Brooklyn). Ist gen. mig. 58. 759,000 
1,500,000 1929 M. & N. 115. | ...... tAtlantic Av. (Brooklyn)..Cons. mtg. 58. 8,000,000 
1,250,000 |1901| M. & S. | 10514 | 1057, Brodway & 7th Ave. Ist cons. mtg. E. 58. 12,500,000 
1,750,000 122 J. & D. | 115% | 1'6 Broadway & 7th Ave......... Ist intg. 58. 1,500.000 
— 190, J. & J. 1024 | 1u4 Broadway & 7th Ave..........2d mtg. 58. 500.000 
. 19% N. & M. | 10975 | ...... |BrondwaySurface............ 1st mtg. 56. 1,125,000 
117.000 (1912; J. & J. es. sad Broad way Surface............2d mtg. 5«.| 1,000,000 
580.000 |1932 M. & N. 11% 118 [Brooklyn City KR. Co.. Ist cons. mtg. 58. 6,000,000 
8,000,000 1922 J. & D. | 115 117% Brooklyn City & Newtown..1st mtg. 58. 2,000,000 
1,000,000 1942 M. & S. 11134 121 (Brooklyn, Bath & W. E. RR.Gen.mtg.5s.| 1,000,000 
1,850,000 1925 F. & A | 1:94 | 119% Brooklyn Heights RR. let. mtg. 58. 250.000 
Brooklyn, Q's Co. & Sub'n.. Ist mig 58. 3,500,000 
Brooklyn, Q's Co. & Sub' n.. Ist cong. 58. 4.500.000 
Brooklyn Rapid Transit......... gold 5s.| 7,000 000 
Bleecker St. & Fult'n Fer'y RR. Ist mtg.7a| _ 700,000 
Cent P'k, N. & E. R. RR. Ist cons. mtg. 76. 1,200,000 
Central Crosstown RR. . IEt mtg. 6a. 250,000 
Coney Island & Brooklyn RR. Ist mtg.5s 800,000 
D. Dock, E. Bd'y & Bat'y R. gen. mtg. g. 56 1,000,000 
Dry Dock, E. Bd'y & Bat'y RR ..scrip5 . 1,100,000 
8,702,000 1924 J. & D. | 164% | 105. | Eighth Av. RR. Co.....Cert.indebt. 6 %.| 1,000,000 
8,000,000 1002 NI. & N. | 105 106 12d St., Man. & St. Nich. Av. let mtg. 68. J, 200. 000 
2,000,000 1914 M. & S. 109 e. 2d St., Man. & St. N. Av. . 2d mtg. Inc. 68. 1,500,000 
Lex. Ave. & Pav. Ferry RR. Ist mtg. g. 53. 5.000. 000 
Metropolitan St Ry Co.. g. m. cl. tr. g. 580 12.500. O00 
Second Avenue Ry. . Gen. cons. mtg. 58. 1,600,000 
Second Avenue Ry..............Deb. 5s. 800,000 
Steinway Ry. (L. I.). . . Ist mtg. g. 65. 1,500,000 
South Ferry RR. Co.......... lat mtg. 5a. 850,000 
47,000 1906] J. & J. eS. [Third Avenue RR... . . . Ist mtg. g. 58. 5,000,000 
saa e es [| Twenty-third Street Ry......ls& mtg. 68. veers 
Twenty-third Street Ry..........Deb. 5a 150.000 
Union (Huckleberry) Ry..... Ist mtg. 58. 2,000,000 
tt Westchester Electric RR...18t mtg. 5s. 500,000 
1,085,000 in escrow to retire gen. mtg. 
bonds. 
4,619,500 1901 J. & J. 102% | 102% 184,850 000 In escrow to retire maturing 
00,000 1903 F. & a. 102 ſobligatſons. 
600.000 1929 J. & D | . . *$552,000 In escrow to retire lst and 2d 
7,500,000 1929, A. & O. | ... mige bonds. 
750.000 1907 J. & J. e cee i" treasury, $80,000. 
4,040,000 1432 J. & J. 10414 | ...... 1 Guar. by Union Ry. Oo. 
8.781.200 1928 J. & J. | onm Toronto Canada 
9 47 E 
6 095 nee 1 i 1855 Date oj Quotation— Oct 10 1898, 
ATI, i : : 2 
500,000 911 J. & J. ie 103 Montreal St. Ry.....................18$ mig. 56. 2,500,000 
500,000 1900 J. & J. seid Toronto Bt. Ry. ... . . lat mtg. g. 4558. 4,550,000 
2,500,000 1927 M. & N. 105 | ...... 1885. 000 per m. single track authorized. 
f. 959.000 1928 M. & N. 10674 107 3600, 000 in escrow to retire 68 due In 1901 
700,000 19110 J. & . 100% | 16674 
6,000,009 10 . eee 95; Philadelphia. 
€ 
1,500,009 |1909| F. & A. vet Date of Quotation Oct 10, 1898 
Continental Pass. Ry. .. . .. Ist. mtg.6«| 350, 000 
Empire Pass. Ry...................]8t mtg. 78 800,000 
Greene & Ooates St. Ry. Ist mtg. 68 100,000 
Lombard & So. St. Pass. Ry. . Ist mtg. 68| 150.000 
People's Pass. Ry.......... dE lat mtg. 7s 250,000 
People's Pass. Ry....................2d intg. 58° $00,000 
People’s Pass. Ry. Cons. mtg.5«| 1, 125.000 
People’s Pass. Ry. Stk. tra. cert. g. 48 | 5,698,210 
Phila. City Passenger Ry. lat mtg. 53. 200.000 
Philadelphia Trac. Co. . Ooll. tr. g. 4a.| 1,300,000 
Thirteenth & 15th St. Ry. ... Ist mtg. 78. 100,000 
1 Passenger Ry. .. Ist mtg, 58. 500.000 
; J. & J. 103 | 104 ZUnion Traction Co................ Col tr. 48. 29,735,000 
900 1935 A. & G. 108 109 Went End Passenger Ry......... Ist mtg. 7. 
100.000 1905 A. & O. | 111 ink Went Phila, Pass. Ry......... Ist mtg. g. 66. 250,000 
531,000 i1906 M. & S, 107% | 108 West. Phila. Pass. Ry. .. .... 2d mtg. 586. 750,000 
250.000 1912 M. & S, | H9 | .... 4$ The trust certificates were {asued to 
400,000 |1932, J. & J 180 132 pay for the shares of the Electric and 
People's Traction lines purchased. 
Pittsburg, Pa. 
Date of Quotation— Oct 10 1898 
Mirmingham Enaz & Allentown. . .. 66. 500,000 
M. & S. | 106 107 [Central Traction Oo............... Ist mtg. 56. 375.000 
2900 000 hess J. & J. 10 34 104 [Citizens' Traction Co....... es 18$ D 58. 1,250,000 
2.000.000 1909 J. & J. 103 103 |*Duquesne Traction Co......... Ist mtg. 58. 1,500,000 
1.249.000 1918 di. & S. 104 10e ||*Fed'l St. & Pleas. Val. Jack's Run. . 58. 50,000 
1.500.000 1918 M. & N. ze o Fed’) St. & Pleasant Valley........ Oona. 54.| 1,250,000 
1.000.000 1910, M. & S. | 103 10434; Millvale, Etna & Sharpsburg.............68.| 750.000 
Pe gas eM AN. | oem . |{Pittaburg, Crafton & Manatield........... 58. 250,000 
200.000 1915 J. & J. ate Pittsburg Traction Co... . . . .. Ist mtg. 58. 750.000 
800 000 191 Ic & D. a Pittaburg & Birmingham......1s¢ mtg. 56. 1,500,000 
/ Pittsburg & West End.. . . .. Ist mtg. 5s. 500,000 
Pg h.; Allegh. & Manch. Gen. mtg. 58. 1,500,000 
Second Ave. Traction Oo............ . .. . 58. 2,500. 000 
Sub. Rapid Transit Railway Co..........6a.| 500, 000 
Providence R. I. 
8,895,000 1905 A. & O. 97 99 3 
97000 lace AO. 155 l Date of Quotation - Oct 10, 1898. 
1,800,000 1925 J. & D. . 105 Newport Street Ry. . .. COUPON 5a 50.000 
United Trac. & Elec. Co.. . Ist mig. g. 56 9,000,000 
St. Louls. 
Date of Quotation — Oct 10, 1898, 
600,000 |1918| M. & 8. | 105 e^. Baden & St. Louis RH. .........15$ mtg. 5s. 250, 00C 
250,000 1914 J. & D 104 ... [Cases Ave. & Fair Gds. Ry... . Ist mtg. 68. 2,000,000 
500,000 1912 M. & N. 106 .... {|Oltisens’ Railway Oo...... .....1st mtg. 8a. 3,000,000 
4,00 ‘1908! M. & A. ' 103 ates Comp. Hte., Un. De. & Mer. Ter- ist 6e 1,800 608 
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PASSENGER RAILWAY. 


Amoant. 
— Interest 
NAME. peeks! issued.  |Dae| periods. 
St. Louls. : 
Date o Quotation— Oct 10. 1398 
Jefferson Avenue Ry. lst mtg. 5». 400,000 400,000 1905 M. & N. 
Lindell Ry. Co... res lat mtg. 5a} 1,500,000 1,500.000 |1911! F, & A. 
Missouri RR. Ob. 1,000 000 700,000 (1916 M. & S. 
[Mound City RR. Oo.............. lst mtg. 6a. 400,000 800,000 1910 A. & O. 
PeEOPle’B RR. Co Et 18$ mitg. 6s. 25,000 125,000 |1902| J. & D. 
| People's RR. Oo 2d mtg. 75. 75,0009 75,000 1902 M. X N. 
People's RR. Co Cona. intg. 68. 1,000,000 800,000 190 J. & J. 
St. Louis & K. St. L. Rlectric..1st mig. 6°. 75,000 75,000 1905 J. & J. 
St. Loula RR. CO . .. . at mtg. 58. 2,000,000 2,000,000 1900 M. & N. 
gst. Louls & Sub. Ry lot mtg. g. 58. 2,000,000 1,400,000 1921 F. & A. 
St. Louls & Sub. R Income 5s. 800,000 800, 0000. 
ttSouthern Electric Ry....Cons. mtg. 6a. 500,000 500,000 1909 M. & N. 
(Taylor Avenue St. Ry. Int intg. g. 6s. 500,000 500,000 |1918| J. & J. 
Union Depot RR. Co.. Ist cons. intg. 68. 1,091,000 1,091,000 1900 A. & O. 
Onion Depot RR. Oo......... Oona. mtg. 68.| 3.500, 000 1,787,000 |1918| J. & J. 
fOontrolled by St. Louis RR. Oo. 
Controlled by Union Depot ER. Oo. 
Controlled by Lindell RR. Co. 
19200, 000 in escrow to retire lst & 2d 
E 
68300, 000 in escrow. 
+$200,000 1n escrow to retire lat mtg. 
vds. 
San Francisco Cal. 
Date of Quotation— Sept, 1438. 
California St. Cable RR. . Ist mtg. g. 58. 1,007,000 900,000 |1915| J. & J 
tFerrles & Cliff House Ry.....1stintg. 68. 650,000 650,000 1914| M. & S8 
Geary St., Park & Ocean RR. Ist. mtg. 58. 1,000,000 671,000 1921 A. & O 
Market St. Cable Ry. Co. ., Ist mtg. g. 68. 8,000,000 8,000,000 1918 J. & J. 
„ Ry. OO. Manatee Int tg. — 200,000 | . | . 
Omnibus Cable Oo............... let mtg. 68. 2,000,000 | 2,000,000 1918 A. & O. 
Park & Cliff House RR... Ist mig. 68. 850,000 850,000 11912) J. & J. 
f Park & Ocean RR.................189$ mtg. 6s. 250,000 250 000 11914 J. & J. 
Powell St. Ry............... eee lst mtg. 68. 700,000 700,000 1912 M. & 8. 
Sutter St. Ry. Oo............... lat mtg. g. 58. 1,000,000 900,000 |1918) M. & N. 
tOontrolled by Market St. Ry. Co. 
Washington D. C. 
Date of Quotation— Oct 10, 1898. 
Belt Ry Co . . C o mtg 58. 500.000 450,000 1920 J. & J. 
Columbia Ry. . MER. 68 500.000 500,000 1914 A. & O 
Eckington & Soldiers’ Homo. mtg.68.| — 200,000 200,000 |1911| J. & D. 
Metropolitan RR. Co. . Coll tr. cons. 68. — 500,000 500,000 |1901| J. & J 


850, 000 in escrow to retire Ist mig. bds. 


Miscellaneous. 
Date of Quotation— Oct 10, 1898. 

Bridgeport Traction Oo........ lst mtg. 5».| 2,000,000 | 1.688,000/1923] J. & J. 
Buffalo (N. Y.) Ry. Co.. . . . Cons. mtg. 58.! 5,000,000 | 8,513,000|1931| F. & A. 
FCitizens! St. R. (Ind! polis). lst cons. m. 55 4,000,000 | 8,000,000 1933| M. & N. 
Crosstown St. Ry. (Buffalo). Ist. mtg. 58. 8,000,000 | 2,366, 0001432 M. & N. 
ee (O.) St. Ry...... Ist cons. g. 58. 3,000,000 | 2, 261. 0001932 J. & J. 

onsolidated Traction (N. J.). Ist mtg. 58 15,000,000 13, 965, 00193 J. & D. 
Crosst'n St. Ry. (Colu's, O.). ISt intg. g. 586 2,000,000 572,000 1833 J. & D. 
Denver City Cable Ry........ Ist mtg. g. 64.) 4,000,000 | 3, 800, 0001920 J. & J. 
Denver Con. Tram'y Co.. Con. m. g.5s.| 4,000,000 922.000|1933| A. & G. 
Louisville (K y.) Ry. Ist cons. mtg. R. 58. 6,000,000 1,931,000 1930 J. & J. 
Minneapolis St. Ry. Igt cons. mtg. g. 5*| 5,000,000 1,050, 0001919 J. & J. 
ff No. Hudson Co. Ry. (N. J.). Cons. ntg. 58 8,000,000 | 2,378,000] 1928 J. & J. 
No. Hudson Co. Ry. (N. J.) . . 2d mtg. 5s. 550,000 550.0001928 M. & N. 
No. Hudson Oo. Ry. (N. J.) Deb. 6n. 500.000 439,000|1902| F. & A. 
Paterson (N. J.) Ry. . . . Cong. mtg g. 68.| 1,250,000 | 1,000,000/|1931| J. & D. 
Rcchester (N. Y.) Ry............ lat mtg. 58. 8,000,000 2,000, 001930 K. E O. 
St. Paul City Ry. ...... . CO iS. R- 58. 5,500,000 | 4.298, 000183 7 
31. Paul Oity Ry. . Deb. g. 68. 1,000,000 | I. O00. 0001900 ͥ Kſ. 


181. 000,000 in escrow to retire lst and 
d mtg. bds. 
{$800,000 in treasury. Bonds guar. by 
Buffalo Ry. Co. 
€$760,000 in escrow to retire bonds of 
Q. C. St. RR. Co. 
987,000 in treasury. 
$960,000 res' ved to redeem prior liens. 
20,000 in escrow. 


ELECTRICITY. [Vor. XV., No. 14. 


— ——— Ü d&A — —— 9 — ——— B —— 


Bid. | Asked. 
101 103 
107 109 
107 108 
101 103 
98 101 
97 100 
100 101 
100 $% 101% 
101 4 102% 
60 65 
118 115 
111 112 
1025 108 5 
111 118% 
13 11 
N5 .... 
93 100 
1260 
12714 123 
104% 105 
107 — 
118 120 
120 125 
100 105 
12214 
100 105 
118 115 
79 80 
How, 11034 
100 10134 
107%] 10s 
100 102 
18 22 
ee 86 
118 | ...... 
9ilq| 96 
108 104 
107 10814 
96 100 
90 92 
90 92% 


*With int’rest 


ELECTRIC LIGHT AND ELECTRICAL MFG. OOS. 


Boston, Mass. 
Date oJ Quotation— Oct 10, 1898 


Edison Elec. Illuminating Oo., Boston... 


2,026,000 |  ..... . uar 
General Electric Co.. gold coup, deb. 5s..| 10,000,000 8,750,000 1922 è 
Pittsburg, PA. 
Date of Quotation— Oct 10, 1898 
Allegheny County Light Co...... PRT 68. 500,000 |  ...... 19110 J. & J. 
Allegheny City Electric Light............ 48. 260,000 ef... [1913| A. & O. 
Westinghouse Elec. & Mfg. Co..Scrip 6s. 195,570 |  ..... m. ces M. & 8. 


Mis2ellaneous.—(Oct 10, 1898.) 


Edison El. Ig. Co. (N. York) Ist m.5s..| 4,312,000 4,812,000 |1910 MN 
Edison El. INg. Co. (N. Y.) con. m. g. 58. 15,000,000 2, 188,000 1993 
Edison Elec. IIIg. Oo. (Grooklyn)....... 2,500,000 1,500,000 |1940 Ea eR VÉ 
Zdison Electric Light (Philadelphia). 2,000,000 e 
edison IIIg. Co. (St. Louis) 4,000,000 2... (1923); F. & A. 
500,000 ess... |1909| A. & O 


Mo. Elec. Lt. Co. (St. LOUIS). . Ist mtg. 68. 
st. Louls)...2d mtg. 6s. 600,000 esee {1921} Q'ry. 


TELEPHONE AND TELEGRAPH. 


Miscellaneous. 
Date of Quotation— Oct 10. 1898. | 
t merican Bell Telephone. . . . . . . 78. 1898 N, & A. 
Jorthwestern 1 o T R — xeu. asini: 2 
N. V. & N. J. Telep ely Oo. gen. mig. 58 dues da non eee. raten 
Chesapeake & Potomac Teleph. Oo.. .5a. 9 es... 1911] J. & D. 
ALLIED INDUSTRIES. 
Miscellaneous. 


Date oJ Quotation— Oct 10, 1898. 
American Electric Heating. . 68. 500,000 | 570,000 0. 


rmington & Si mA En e GG eeeeecese eeaceseso [lesvcses 2 2 „ „ 0 
H whey & Smith Oar O.. 6 ecce 186 090990990 eeccee 1942 J. & J. 
(‘ar borand um Mig. 0 .³é.d Rm e 904006999 1904 M. & B. 
W orthington Pump R coves 79,000 depo 6. . 


*Uniisted Nomina 


106 
108 
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NOTES FOR INVESTORS. 


ji Late quotations for copper are: Electrolytic, 12@12ic.; Lake, 12800 12106; - asting, 
lá(gj12c. 


The Quincy Street Railway Company of Quincy, Ill., has filed a mortgage for 
$500,000 in favor of the Portland Trust Company to secure an issue of bonds for the 
same amount. 


The United Electric Securities Company, Boston, has retired $20,000 of its 5 
per cent. collateral trust bonds, 8th series, at an average price of 102.925, leaving 
$236,009 still outstanding. 

The Boaid of Control of Cleveland, O., adopted a resolution on the 7th inst. that 
iusures à four-cent car fare on two ofthe principal lines and ultimately on all of the 
street car lines in Cleveland. 


The Kings County Elevated Railroad Company of Brooklyn has ten of ts 
new cars electrically equipped, and in a few weeks will begin carrying passengeis 
across the bridge ou electric cars. 


Business men of Davenport, Rock Island and Moline, Ia., have purchased a 
controlling interest in the Tri-City Railway Company at Davenport from its Chicago 
owners, the purchase price amvuuntiog to between $300,000 aud $400,009. 


The Union Switch & Signal Company, a Westinghouse concern, has absorbed 
the National Switch & Signal Company of Easton, Pa. The stockholders will meet 
December 13 to vote on an issue of $500,000 5 percent. gold bonds to pay for the pute 
chase. 

The Southern Electric Light & Power Company of Philadelphia, the only one 
not owned by the Pennsylvania Manufacturing, Light & Power Company, will on 
November 23 vote on the question of increasiug its capital stock from $400,000 to 
$2,000,000. 

À special meeting of the stockholders of the New York & New Jersey Tele- 
phone Company will be held in Brooklyn, N. Y., October 27 to vote upon a propo- 
sition to iucrease the company’s capital stock from $5,000,000 to $5,000,000. The 
proceeds will be applied to extensions and the new stock will be offered to stock- 
holders at par. 

The American Railway Electric Light Company has elected the following direct- 
ors: Alonzo B. Cornell, Edward Valk, Wilbur Huntington, H. Livingston Rogers 
and H. J. Carr of New York, and Fred J. Haerer, A. N. Chandler, George W. Cross- 
cup and A. G. Fromuth of Philadelphia. The president of the company will be 
elected this week. 

A syndicate of New York capitalists is reported to be negotiating for the pur- 
chase of the Sandusky, Milan & Norwalk Electric Railway and the People's Ciiy 
liue of Sandusky, O. The transaction is said to be the first step in a plan to buiid 
electric railways, connecting a large number of Northern Ohio cities and towns 
with Cleveland. 

Justice Childs has granted to the Commercial National Bank of Cleveland an 
injunction restraining the Syracuse (N. Y.) Rapid ‘Transit Railway Compal. y from 
borrowing $23,000. Thecharge is that certain directors are interested in the deal 
and that ıt will cost $30,000 in commissions aud $70,000 in preferred stock to perfect 
the loan. The case will be fought in the courts. 


An installment of $5 per share has been called by the directors of the Union 
Traction Company of Philadelphia, payable on or before November 16 at the trans- 
fer oftice of the company, 423 Walnut street, Philadelphia. Transfer books will 
close November 15 and reopen November 17. Upon the opening of the transfer 
books no transfer will be made of any certiticate upon which the payment of this in- 
stailment has not b»en endorsed. 


The directors of the Brooklyn (N. Y.) Elevated Railroad Company have de- 
cided to begin proceedings for the discharge of the receiver of the property. The 
reorganization of the company is now practically accomplished, and the formal sale 
under foreclosure can be made in about thirty days. A purchasing committee has 
been appointed which will buy the property in for the security holders, unless some 
bidder appears who will pay more than $30,000,000 for the same. The name of the 
reorganized company will be the Brooklyn Union Elevated Hailroad Company. 


The directors of the Columbia Railway Company, Washington, D. C., have de- 
cided to equip that part of their road between the Treasury aud 15th street east with 
the underground trolley. In order to meet the estimated cost of the change of mo- 
tive power, the acquisition of the right of way for proposed extensions and the cost 
of construction and equipment of the entire line, which will be a total of about seven 
miles in length, the stockholders have authorized the issue of $500,000 of 5 per cent. 
gold bonds, payable in 1914, secured by deed of trust on all the property and fran- 
chises of the company. 


The New Orleans Traction reorganization plan creates a new company to own 
allthe property of the old company. ‘They will issue 33,000,000 new bonds, $2,500,- 
000 new preferred and $500,000 new common, which, together with $3,141,800 un- 
disturbed bonds, makes the total bonded debt of the new company 56, 141, Soo, and 
annual requirements ior taxes and charges $350,013. The stockholders are not 
pleased with the reorganization scheme, as it seems to promise that small owners of 
collateral trust notes get an equal amount of new common, but old common holders 
get only 224 per cent. of new and have to pay $3 per share assessment. 


For the purpose of paying its floating debt incurred in the acquisition of the se- 
curities of other street railways, aud for changing the motive power of its lines, the 
directors of the Third Avenue Railroad Company, New York, have decided, it is 
announced, to issue stock from time to time instead of issuing bonds. Two mil- 
lions of stock now in the treasury, and long since authorized to be issued, is now 
being issued, and further issues will be made in all probability from time to time, as 
additional money will be required. The amount required for improvements will 
not be more than $15,000,000, and the total amount of stock issued in any event will 
not exceed $35,000,000. A consolidation between the present Third Avenue road 
and some of its affiliated companies is being considered, and if carried out the ad- 
ditional stock will be that of the consolidated company." 


The deal by which the Brooklyn Rapid Transit Company was to gain control 
of the Nassau Electric Railroad in Brooklyn, N. Y., appears to have fallen through. 
The Brooklyn '' Eagle” of the 9th inst., referring to the deal, says: The John- 
sons have fixed par as the price of their common stock. Flynn has refused to 
sell at 80 for his preferred and common shares. "The option to buy the Wilson 
stock expires on November 3. Upto tke present time the Transit people have not 
purchased it. It they buy it without first getting the stock held by the Johnsons 
or by Flynn, they can do but little with the property to advance the market value 
of Rapid Transit, which is, of course, their only object. President Johnson of the 
Nassau Company is going to Europe next Saturday and does not expect to find 
any changein thesituation when he returns in the nextsix weeks." 


“It is now reported, says the N. V. News Bureau," that the New York 
Gas and Electric Light, Heat & Power Company, recently incorporated with a capi- 
tal of $25,000,000, is about to absorb the Block Electric Light & Power Company. 
The latter is a small corporation with a capital of $200,000, whose operations are 
confined to a few squares near the Grand Hotel, in the basement of which it has a 
small plant. The Block Company was chartered in 1804, and its franchise is said to 
be a very liberal one, unaffected by the twenty-five years limitation, included in the 
new city charter, limiting the life of corporations. It is understood that the Block 
Company was purchased last January by former Lieutenaut-Governor William F. 
Sheehan, and that he is interested in the new $25,000,000 company which is to ab- 
sorb the rights and franchise of the little corporation.“ 
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NEW YORK, OCTO BER 


At stated intervals dur- 
ing tbe past five years 
the people of New York 
City have had bbeir 
hopes buoyed up by announcements of the forma- 
tion of new telepbone companies to compete against 
the Bell monopoly as represented by the New York 
Telephone Company. Legislative action having re- 
peatedly failed to bring about a reduction in tele- 
phone rates in this oity, apparently the only hope 
for relief lay in the organization of a new concern 
sufficiently powerful to endanger the interests of the 
existing company. As jast stated, several tele- 
phone companies bave been started from time to 
time with this laudable object in view, only to sub- 
sequently quietly disappear from the telephone 
horizon and with them all hopes of relief for the 
time being at least. 

About a year ago there was considerable talk of a 
new company which it was said was about to be 
formed to compete with the New York Telephone 
Company in Greater New York. This company was 
to be known as the Citizens’ Telephone Company, 
and was said to bean offspring of the company of the 
same name then successfully operating in Detroit. 
After attracting considerable attention, as bas 
been usual in euch cases, no developments followed, 
and the general publio again relapsed into a state of 
resignation while awaiting some new appearance in 
the telephone field in this city. Ib now seems pos- 
sible that the patience of the long-suffering tele- 
phone users in the metropolis is about to be re- 
warded. On Ootober 12 there was incorporated at 
Albany what is known as the People’s Telephone 
Company with a capitalization of $5,000,000. 

That the incorporators of this concern are in earnest 
cannot be doubted, as an organization tax of $6,250 
has already been paid, and the fact that a number of 
wealthy men, among whom are several prominent 
members of the New York Board of Trade and Trans- 
portation, are baok of the undertaking, insures, if not 
its success, at least that a determined effort will be 
made to gain a foothold in the field that has for years 
been monopolized exclusively by the New York 
Telephone Company. 

Mr. Frank S. Gardner, secretary of the new oom- 
pany as well as secretary of the Board of Trade, has 
made the following statement regarding the under- 
taking : 

„The movement is the result of fourteen years of 


The People’s 
Telephone Company. 


. unsuocesefal opposition to the telephone monopoly 


that has New York in its grasp. Costly experience 
bas shown that legislation would never give New 
York adequate telephone service at reasonable rates. 
The only way to achieve that end is to give the 
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"m battle on its own ground. This the Peo- 
ple's Company will do. We will compete in every 
possible way. The rate we will establish will not 
be more than one-half the present rate, and probably 
will be less.“ 

The rates the new company proposes to obarge 
when established will, we understand, be $100 a 
year for unlimited service in the Borough of 
Manhattan as against $240 now being asked. Lim- 
ited service will be offered at the rate of $40 for 400 
messages as agninst $90 for 600 messages now 
oharged. The residence message rate over a private 
wire will be $30, while unlimited service over party 
lines will be offered at $12 a year. These figures 
would seem reasonable, and yet we venture to say 
they will net the stockholders a fair profit. 

The apparently insurmountable difficulties met 
with by former telephone companies that have en- 
deavored from time to time to gain a foothold in tbis 
city have been the procuring of subways wherein to 
lay cables, and also the procuring of modern oentral 
exchange apparatus that would not infringe on some 
of the numerous patents owned by the Bell Com- 
pany. It is believed, however, that there are one or 
two subway franobises owned by more or less obsoure 
concerns that oould probably be purchased for a rea- 
sonable sum of money, and as the officials of the 
People's Telephone Company olaim they are pro- 
vided for in this respect, we do not doubt but what 
the subway difficulty bas been overcome. The in- 
straments to be used will we understand be of a new 
pattern only recently brought out. 

Taking it all in all it looks very much at present 
as though in the near future obeaper rates will be 
obtained from the New York Telephone Company, 
not through an act of the Legislature, but in just as 
forcible a way, through competition. 


& & * 


An invention bas recently been 


A New made which should prove of inesti- 
Submarine mable value to divers in submarine 
Lamp. work. Haretofore in examining a 


wreck or the hull of a vessel under 
water a comparatively low candle power incandes- 
cent lamp enclosed in a heavy and watertight bulb 
was made use of. Now, however, i$ has been asoer- 
tained that it is practicable to use the aro light for 
this purpose. That an aro between two carbons can 
be maintained under water under certain conditions 
has been known for some time, and is an experiment 
not unfrequently performed in the laboratory to sur- 
prise the uninitiated and apparently demonstrate the 
fallacy of the old belief that fire aud water could 
never be made tocombine. Performing such au ex- 
periment and designing an aro lamp to be used 
many feet under water were two very different 
things. The problem, however, has apparently been 
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solved by two students taking the eleotrioal engi- 
neering oourse at Yale—Irving E. Burdiok and 
Francis G. Hall. These young men at the outbreak 
of the war with Spain were employed by the Gov- 
ernmentin testiog aud laying submarine mines in 
certain barbors along the coast of Maine. While 
thus employed the advantages of securing a more 
powerfal light for submarine work than the ordi- 
nary incandescent lamp could furnish became ap- 
parent. After thinking the matter over, a practical 
method for making use of an aro light suggested 
itself, and they accordingly communicated with the 
Navy Department, explaining their idea and asking 
permission to experiment along that line. Owing to 
the prosecution of the war their request went for 
some time unheeded. Permission was, however, 
finally granted them to go ahead, which they ao- 
cordingly did, all the experiments being carried on 
at the New York Navy Yard. 

The submarine aro lamp as designed by Messrs. 
Burdick & Hall after considerable experimenting is 
an enclosed aro lamp absolately water tight, witb an 
inner and outer globe, the upper part of the outer 
globe being hermetically sealed to the metal oylinder 
containing the feeding mechanism by means of rub- 
ber gaskets and rings. The feeding mechanism in 
this lamp differs from that of tte ordinary aro lamp 
in that it ia enclosed in a oylinder both water and 
air tight. From the top of the cylinder through a 
carefully packed aperture issue the two insulated 
wires, which for convenience are bound together into 
acable. The lower portion of the lamp is protected 
by an eight wire guard. Most of the tests made at 
the Navy Yard were ata depth of twenty-tive feet, 
and at this depth were said to be very satisfactory. 
Although no attempts have as yet been made to use 
the lamp below this depth, there would seem little 
doubt, now that the principal difficulties have been 
overcome, but what a lamp of this nature could be 
made to stand any pressure corresponding to any 
depth at which a diver could safely operate. 

The advantages to be derived by the use of a 1,000 
or 2,000 candle power lamp where formerly a 32 
candle power lamp was made use of are apparent. 
Owing to the penetrative power of its rays it should 
enable the taking of fairly good photographs under 
water, which bas heretofore been a more or less diffi- 
oult matter with the incandescent lamp. 
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There are at present a number 
of methods of night signaling 
in use on the warships of dif- 
ferent nations. These systems 
are in general detail more or less similar, usually 
consisting of a row of three double lanterns hung 
from a portion of the sbip’s rigging or alongside the 
mast. Each lantern oan be made to show either a 
red or white light, the order in which these lights 
are lit and extinguished corresponding to a given 
code. In the merchant marine so far no system of 
night signaling bas been adopted, and even were a 
merchantman provided with the regulation signaling 
apparatus used in the navy it would be of no use 
unless a code were formulated and adopted by ves- 
sels of all nations. With a view to overcoming this 
deficiency, which is said to bave been responsible for 
many shipwrecks and acoidents in the past, Mr. 

John W. Haywood of St. John’s, N. F., has invented 
an apparatus known as the lucigraph, whereby the 
letters of the international maritime code may be 
thrown on a suitable background and thus made 

visible at night. The principle on which the luoi- 
graph works is practically the same as that of the 
magio lantern, excepting that afar more powerful 

light is made use of in the former than in the latter. 

The apparatus is fitted with a four-inoh oondenser 

and a two-inoh lens. Between the two, on the side, 

are Jooated a number of movable stenoil plates cut to 

represent the letters of the alphabet and numerals 

from 1 to 9. Along the top of the apparatus is a 


The 
Lucigraph. 


keyboard fitted with a double row of keys resem- 
bling those on a typewriter. When one of these 
keys is pressed down the stencil plate corresponding 
to that key springs up between the condenser and 
the light, its outline being projected upon any object 
lying in the path of the light rays. A sheet of can- 
vas tightly stretched has so far been made use of 
almost exolusively on which to throw the letters, 
but this background has not proved satisfactory for 
several reasons. On shipboard, for inssanoe, it has 
been found almost an impossibility to stretoh the 
sheet sufficiently tight to prevent its being ehaken 
by the wind, resulting in more or less indistinct letb- 
ters. Another objection raised against this form of 
background, and whiob will undoubtedly prevent 
the adoption of the lucigraph by the navy, is the fact 
that the showing of a white canvas on a man-of-war 
in time of hostilities would draw the fire of the 
enemy, resulting in the almost certain destruction of 
the background and the interruption of further comx- 
munication. 

With a view to overcoming these defects, the in- 
ventor now proposes to make use of two canvas-cov- 
ered arms, somewhat resembling those of a wind- 
mill, which on being revolved at a high rate of speed 
would show apparently an unbroken surface on 
which the letters could be thrown. This proposed 
arrangement, although seemingly an improvement 
over the canvas sheet, still bas objectionable features 
which would probably cause it to be adopted on 
shipboard but slowly. The funnels of a ship might 
be made use of as a background in weather not too 
heavy, or the reflection might be thrown on the 
clouds. 

The distance at which the letters oan be read de- 
pends of course upon the intensity of the light used. 
It is estimated that a 1,000 candle power light will 
throw a ten-foot letter which can be made out with- 
out difficulty at seaa distance of two miles. 

In August last the lucigraph was given a trial on 
the warship San Francisco while off Cape Cod, and 
although it was generally admitted the apparatus 
worked all right and was a suocess, the soreen ar- 
rangement was condemned for the reason previously 
given. On the night of October 12 another test of 
the lucigraph was made at the pier of the North 
German Lloyd Steamship Company in Hoboken in 
the presence of a number of steamship companies’ 
representatives. Letters ten feet in height were 
thrown upon a canvas and were readily made out, in 
spite of the glare emanating from the oity, at a dis- 
tance of considerably over a mile. So favorably im- 
pressed were those present at the results that it is 
thought that as soon as the background problem bas 
been satiefactorily solved the North German Lloyd 
line will equip its steamers with this form of night 
signaling apparatus. 


Unger the Searchlight. 


Notes and Comments on Various Topics. 


A FEW nights ago the iron stairway and guard 
rail leading to the Park avenue tunnel at Thirty- 
fourth street became charged with electricity from 
some stray current, resulting in considerable fun for 
the bystanders. Tne first person to experience the 
effect of the ourrent was a Mott street Chinaman. 
As the Mongolian landed on the top step and 
grasped the wet railing he gave a yell that echoed 
down the tunnel, and slid all the way to the bottom, 
narrowly missing losing his legs under a oar which 
just then shot by. Shaking his fist at the hidden 
devil the Chinaman picked himself up and took 
the next oar. The second victim was a policeman. 
He took the toboggan with a leap and a jump. A 
group of people returning from an entertainment 
were then caught. With a soream men and women 
went down together. By this time so large a crowd 
had gathered to watch the fun that the oars were 


blocked and a policeman had to be called to clear 
the tracks and prevent further descents until the 
cause of the disturbance was removed, 
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The Westinghouse Company’s Last Balance Sheet. 


The following appears in the B»:ton Herald of the 
lith inst.: 

The balance sheet of the Westinghouse Electric & Manu- 
facturing Company as of July 31, 1898, transpires tbrough 
the listing department of the New York Stock Exchange, 
and ia: 


ASSETS. 

Cash.. (———— € —— n $152,732 
Bills receivable. CCC š 115,596 
Accounts receivable... MEPE E 2,157,795 
Material in stock. eene 1 872,019 
Sawyer Man Electric Company (85,253 
Real estate, et. . q 1,519,557 
Machinery. tools, etc. 1,374,542 
Stocks and bonds...... ....cccscccccsccessccseecscees 5,846,086 
Patents, charters, etc... co... q . 4,763,785 
Miscellaneous 354,019 

Total assets .. m. eso. $18,951,854 

Vi XBIDITIES. 

Accounts payable ..... EUN $559 6°8 
Bills payable . . 2 741,594 
Dividend scrlp..................eeeceee esee e eene 191,560 
U. S. Electric Light Company bonds...... 800,000 
Collateral Trust bonds....................... ec 590,000 
Preferred stock 3 996.750 
Aasenting stock. ........ .... 8,227.475 
Ooromon stock esses cece cee 146,700 
Surplus. e eee 2,191,322 

Total liabilitlies . . 318.951.384 


The item of bills payable is @ pretty large one, but 
cannot be properly valued without more know ledge than 
is conveyed by a transcript of ledger balances. Some day 
the company may find it convenient to issue an annual re- 
port to the shareholders—some day,when a favor is wanted 
or there is some end to serve out of the usual order. 


k*k & * 

AN amusing incident, says Electricity, London, 
oocurred the other day at Leicester. The chairman 
of the Electric Lighting Committee was just pre- 
senting the report of the department for the past 
half year, and commenting upon the improvement 
which had taken place, when, for some reason, the 
room, whioh was lit with the eleotrio light, was 
placed in darkness, and gas had to be resorted to. 


* & * 

IN addition to the immediate consequences of the 
organization of the People’s Telephone Company as 
affecting the telephone business in New York, its 
creation must bave a beneficial effect as a warning 
to other mammoth corporations that men and means 
can always be found to obstruct the aims of those 
who seek to monopolize trade or take a advan- 
tage of their opportunities. 
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Miss CARRIE PRIEST, the belle of Wintersville, O., 
a few days ago defeated the intentions of the Phoe- 
nix Telephone linemen to place a pole in front of the 
Priest residence. When the hole was partly dug 
Miss Priest discovered what they were doing, seized 
a obair and placed it over the place, eat on the obair 
and could not be induced to move, The telephone 
men were compelled to place the hole in another 
spot. 

& * * 

THE Paris Exposition commission at Chicago bas 
received a cablegram from Commissioner-General 
Peck, now in Paris, saying that after extended ne- 
gotiations the Paris authorities had granted increased 
concessions of space for American exhibits in tbe 
Exposition, amounting in a number of departments 
to 25 per oent. 


& „ * 


THE rivalry between the Postal Telegraph Com- 
pany and the Western Union Telegraph Company at 
Fire Island promises extraordinary results in obser- 
vatory construction. One has been trying to beat 
the other on sighting ships first and various devices 
have been used to accomplish this. The Postal 
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Telegraph Company has a very high observatory east 
of the Western Union tower and this gave Observer 
Young, of the Postal Company, an advantage over 
Observer Temple, of the Western Union, for the 
position of the Posta] made it possible to see incom- 
ing vessels first. The Western Union to overcome 
this disadvantage is raising its tower thirty-five feet, 
and when the improvement is completed Observer 
Temple will be able to catch sight of a steamer as 
quiok if not quioker than his rival. It is reported 
that the Postal Company will aleo increase the height 
of its observatory so that Operator Young will again 
have the advantage. 

, * NK * 

THE St. Louis Republic states that rats are play ing 
havoo with the underground oables of the Bell and 
Kinlooh telegraph companies in that city. They 
have discovered that the wires are oovered with 
paraffi ned paper, and they rather like the taste. To 
satisfy their appetites they must gnaw through the 
lead casing around the wires. I$ bas bappened ina 
number of cases that the rats in gnawing through 
the lead cables, to get at the greased paper, have 
bared the copper wires so that they touch each other 
and oross in such a manner as to make it impos-ible 
to establish communication over them. Every time 
this bappens it costs the company whose wires are 
interrupted all the way from a few dollars to several 
hundred. The telephone meu are trying to devise 
some means of stopping the depredationg. 
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A NEW switohboard will shortly be tried by the 
New York Telephone Company which should do 
away with many of the inconveniences now experi- 
enced, and incidentally make the life of the tele- 
phone girl a burden by giving ber absolutely no ex- 
o ise to talk. Ia the new device the removal of the 
receiver from its hook lights a tiny eleotrio lamp by 
the side of the telephone number on the switchboard. 
Wnen the connection asked for has been made, an- 
other lamp is automatically lit which remains 
lighted until the converaation is ended and the re- 
ceiver returned to its hook. Thus the “‘hellogirl’’ 
will have no excuse to break in on the converration 
every few minutes to ask if you are through. 


4 3 3» 


THE Salt Lake City Ners of the 4th inst. relates 
the following: A mile anda half from Hooper 
station, on the line of the Deseret Telegraph Com- 
pany, during the eleotrio storm Sunday morning, 
the lightning played some queer freaks with the 
telegraph wire, knocking down some thirty-five 
yards of it, and chopping it literally to pieces, The 
head lineman, Mr. Carr, of the Deseret Company 
came to the Nevws office last evening with a saok of 
tbe wire, which was broken into pieces from a half 
inob up to several feet in length, moat of the pieces 
being about an inch long. Some of the pieces were 
found sticking upright in the ground; these were 
melted at the end tbat was in the ground, forming a 
balk of fused metal. In other instances two pieces 
of wire had come in contact at the instant of the 
breaking up, and these were firmly welded together. 
Another strange fact is that some of the pieces of 
wire were twisted out of shape, but all were straight 
as if they bad been olipped «ff by the means of nip- 
pers; the ends of all of them, however, wereslightly 
fused. A bandful of the wire was taken to Dr. 
Talmage of the University of Utah and he promptly 
pronounced it as being one of the strangest freaks of 
atmospherio electricity be had ever seen." 


y 3€ * 


Tue following, taken from Industries and Iron, 
London, should serve to comfort the residents of the 
borough of Brooklyn: Life does not appear to be 
quite so valuable in Egypt as it is here; at least, 
they do not set so much value on it as they do in 
England. During the fires week of the running of 


the soil in which the plants were growing. 
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the Cairo eleotrio cara eighty persons were killed by 
them, and since then six or seven weekly. The 
causes are that the Cairenes are mostly deaf or par- 
tially blind, and further, that the cars only stop at 
appointed stations.“ 


Electric Advertising. 


An enterprising electrician in Brussels has found 
the means to combine the attractive with the useful 
in the way of advertising, and is drawing great 
crowds nightly in the Place de Brouobere in the 
heart of the oity. He displays advertisements on a 
soreen fixed outside the third-story window of a 
house on the square. The advertisements are inter- 
spersed with oinematograph pictures, and as the 
waiting publio is not provided with a programme, 
and oan, therefore, nos tell whether the next piotare 
will be an advertisement or a free entertainment, 
the former receive more attention than would be the 
case if they were exhibited by themselves. 


A National Credit Association. 


The delegates of the various Credit Associations 
met at the Burnett Hobse in Cincinnati on the 9th 
inst., and formed the National Credit Association. 
A constitution and by-laws governing the business 
policy of the new association were adopted. 

The Board of Managers consists of one member of 
each local society, and it is the purpose of the 
National Society to issue a monthly list of delin- 
quents and furnisb such other important information 
as may be of interest to its various members, The 
obairman of the New York Electrical Trades Society, 
Mr. R. E. Gallaher, informs us that it is the purpose 
of the organization to establish a credit bureau 
through which they bope to be able to keep members 
posted as to all buyers of electrical goods. 


THE ACTION OF ELECTRICITY ON 
PLANTS.* 


BY E. H. COOK, D. sc., F. I. C. 


The destructive effeots of electricity of high 
potential upon plants needs no demonstration. It 
is only necessary to remeniber the wrecks which are 
made of our finest forest trees by a single flash of 
lightning tocall vividly to mind the enormous 
power of the discharge. Bat the action of smaller 
quantities at lower potentials has not been exten- 
sively studied. True it is that from time to time 
we hear of wonderful results being obtained, and 
marvelous experiments being made. In many of 
these cases, undoubtedly, exaggeration has been 
iudulged in, and the attitude of the scientific man 
has become very much that of the skeptic. This is 
unfortunate, because there is undoubtedly some- 
thing in thesubjeot, although the unraveling of the 
facta is surrounded by peouliar difficulties, involv- 
ing complicated and extremely prolonged experi- 
mentation. 

For some considerable time the idea that 
electricity might have more or less inflaenoe on the 
growth of plants seems to have been simmering in 
the minds of many experimenters. Thug, in 1806, 
the great botanist, de Candolle, experimented fora 
long time, but without arriving at definite resulte, 
Osher experimenters also tried, but no results seem 
to bave been obtained until Naudin ueed means 
for supplying eleotricity from an external souroe to 
He 
claims to bave obtained inoreased effects. The er. 
periments of Sir William Siemens with the eleotrio 
light are well known, but some of the most im- 
portant have been made in Rassia by Speohnew, and 
in France by several agrioulturists, of whom, per- 
haps, M. Barrat and M. Paulin may be mentioned. 
In these cases the experiments have been made 


* Abstract of a paper read before the British Association, 
Section A. 


227 


on the large scale, and have extended over mauy 
years. 

The experiments recorded in this paper were com- 
menced so far back as 1886. They have been re- 
peated many times as the conditions affecting the re- 
sults gradually became known. They may be con- 
sidered under three heads: (1) Those relating to 
the germination of seeds ; (2) those relating to the 
growing of plants in soil; (3) those dealing with 
the lower forms of plant life such as alg;e, fungi, 
eto. 

1. Influence on the Germination of Seeds, —Numer- 
ous experiments were made in order tosee if any 
effecta could be obtained with constant or intermit- 
tent currents and with bigh or low tension eleo- 
tricity. Taking one mole of experimenting as a 
type of the whole, a current of electricity varying 
from 1 to 10 milliamperes was passed by means of 
carbon plates through moistened grains either of 
barley, wheat, peas, or other seeds contained in 
beakers. Side by side with these were placed simi- 
lar seeds through which no current was passed. The 
current was switched on for about two hours daily. 
The results were sometimes indefinite, sometimes 
extraordinarily suocessfal, but the general effect was 
togive an increased development in the eleotrio 
seeds amountiug to from 10 to 20 per cent. more 
than in the non-electrified ones. 

Experiments were also made with a view of dis- 
covering whether constant or intermittent currents 
were best suited to accelerate the growth. Ib was 
found that no advantage ooald be obtained by con- 
stant currents over intermittent ones, and in some 
cases the constant current was not beneficial. 

High-tension electricity was tried by subjecting 
the seeds to electrification from a Wimshurst ma- 
chine inside glass vessels before planting. The re- 
sults obtained showed that in this way a larger pro- 
portion of seeds germinated, but the electrified show 
no increased growth over the non-eleotrified. 

2. Influence on Growing Plants.—The experiments 
on seeds showed that witb a suitable amount of eleo- 
tricity at a suitable EMF. the germination was aocel- 
erated; it then became necessary to determine 
whether, after the plant was formed, any inorease in 
the rate of the processes of assimilation and absorp- 
tion took place. For this purpo:e experiments were 
tried with seeds planted in similar soil and in simi- 
lar pots. Through some of these a current was sent 
between carbon eleotrodes, while the others were al- 
lowed to grow in an ordinary manner. Experiments 
were tried with intermittent and continuous our- 
rents, and with a variety of seeds. In almost every 
case the electrically urged plants came to maturity 
first, but they were also the first to show above the 
soil, and I could not satisfy myself that, with the 
currents employed, viz., from 1 to 30 milliamperes, 
and with an EMF. of 5 to 25 volts, any increased 
rate of growth was observable after the cotyledons 
appeared above the soil. In other words, an eleo- 
trically urged plant grown from seed in soil will 
show above the soil, say, four days before one not so 
urged; but after that the electrically-urged plant 
will maintain its four days’ start throughout—it 
will not gain after the first start. Therefore, prao- 
tically, in growing plants in this way, no advantage 
is obtained by continuing the application of the 
electricity after the first appearance of the green 
leaves. This, of course, applies to electricity of low 
EMF. 

Experiments were now tried to find if the same 
peculiarity held for electricity of high EMF. For 
this purpose the discharges from the Wimshurss and 
from the induction coil were employed. Moreover, 
the effeots of the positive and negative were tried 
separately. The results showed that with the ma- 
obine a much inoreased rate of growth is obtained 
when the EMF. varies from 25 to 40,000 volts; more- 
over, that the positive always produced the greater 
effect at first, but that the negative rapidly caught 
up and took the lead. It was also noticed that with 
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this kind of eleotricity certain kinds of plants, such 


as bulbs, could be accelerated which oould not be 
influenced by the current. In one of these experi- 
ments on hyacinths, the color of the blossom produced 
under the negative was distinotly different from 
that of the positive, as well as from that of the non- 
electrified. Possibly thia may be caused by the 
larger amount of ozone produced by the negative 
discharge. 

In order to compare the effects of the battery, the 
induction coil and the machine, experiments were 
made with the same seeds grown, (1) without any 
eleotrioity, (2) with a ourrent passing between oar- 
bon electrodes, (3) under the positive point from a 
Wimshurst machine, (4) under the negative from the 
same, (5) under the positive point of an induction 
coil, and (6) under the negative point of an induction 
coil. Inevery case the positive end of the coil produced 
the greatest effect. This was with an EMF. of approx- 
imately 45,000 volts. 

Experiments with Low Forms of Plant Life.— 
Experiments bave been made with yeast, spirogyra 
and other large-celled fresh-water alga. 

With yeast the rate of development was measured 
by the rate of evolution of the carbon dioxide. 
With this substanoe (yeast), only the current from 
the battery bas been tried as yet. The results were 
somewhat indefinite, but an inoreased effect was 
produced within a very limited range of EMF. and 
quantity. The complete conditions regalating the 
growth have not been fully stated, but are still under 
examination. | 

The effect upon spirogyra was tried with the cur- 
rent, and with positive and negative spraying from 

the ooil and machine. Mioroscopio examination was 
continually made in order to see if any alteration 
could be observed in the end oell of the filament, 
and also if the process of conjugation was hastened. 
No definite conolusions could be reached in reference 
to either. In some instances it was thought that 
accelerated growth was produced, but repetition of 
the experiment failed to confirm the results. 

In the case of the current, eleotrolytio effeots took 
place, gases being evolved from the platinum eleo- 
trodes. 


Great care had to be taken in the spraying with 


the electricity from the machines, because the fibers 
of the plants were found to be readily broken up at 
the junotion of the cells, and it was difficult when 
this oocurred to judge of the change in growth of the 
fibers. I$ is intended to continue these experiments. 

Application on a Large Scale. —Experiments bave 

been made by M. Barrat and M. Spechnew by oon- 
necting large plates of copper and zino sunk in the 
soil with a wire, and growing plants between, and 
also by connecting plates to a battery. It is, how- 
ever, evident that if atmospherio electricity could 
be employed, a practically unlimited source is avail- 
able. Beokeinstener was the first to try this. Fol- 
lowing him, several experimenters in Franoe and 
other countries have invented, perfeoted and used 
what has been called the Géomagnétifére,’’ with 
remarkable results. The instrament is praoti- 
cally a lightning conductor set up in the middle of 
a field, and connected below witb a series of oross 
wires running under the soil near the roots of the 
plants. 

The results obtained with this instrament are re- 
markable. Thus, to quote two well-authenticated 
experiments: A Geo“ was set up ina field ad- 
joining the main road from Montbrison to Montroud, 
of 8.5 meters high, and made its influence felt over 
a oiroular area of 20 meters radius. Within this 
area were marked out two squares of 4 meters side, 
and the potatoes growing in these patches were com- 
pared with those growing in two equal-sized patohes 
in another portion of the sawe field. The potatoes 
grown in the two equares within the area weighed 
90 kilos; those grown outside weighed 61 kilos. 
The number of plants were practically equal. Again, 
in another case, 60 potato plants grown near the 


wires of a '' Geo?! gave 63 kilos, 100 grammes of 
tubers, whereas 60 plants grown in the same field, 
but away from the ''Geo," gave only 35 kilos. 
This gives a differenoe in the money value of about. 
£8 168. per acre. Both these experiments are well 
authenticated. In view of these results it was de- 
termined to make a trial in Clifton. — Aocordingly, 
in the early spring M. Pinot de Moira, who is an 
excellent amateur gardener as well as a scientist, 
was induced to put up a Geo in his garden on 
Clifton Hill. Potatoes, beans, tomatoes, peas, eto., 
were grown near the wires and in other parts of the 
garden. A distinotly inoreased effeot was observed 
in all cases near the wire, thus confirming in some 
measure the results of the Frenoh experimenters. 
The orop of tomatoes is remarkable; on some plants 
the number of fruits is between 80 and 100, all well 
developed. For plants growing in the open air this 
is remarkable. Unfortunately, it was impracticable 
to grow unelectrified tomato plants to compare with 
these under similar conditions. It is, however, 
much to be desired that further and continuous ex- 
periments should be carried out. 
Theories to Account for the Action.—Before at- 
tempting any theorizing, it was thought advizable to 
thoroughly establish the facts. Muob time has, 
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THE JUNGFRAU RAILWAY.* 


( Concluded from page 218.) 

The power-plant at Lauterbrunnen will, when 
completed, utilize about 1,320 gallons of water per 
second from the White Lütschine, with a head of 
125 ft., of which 115 ft. is utilized at the turbines. 
The river is swollen in tbe summer by the melting 
snow and glaciers from the mountains, and thus at 
the time when the greatest power is needed the most 
is available. A steel pipeline about 1,500 yards 
long serves as a head-race. It taps the river a little 
below the famous Staubbach waterfall, just above 
the railway bridge of the Wengern Alp Railway. 
The pipes have an internal diameter of 5 ft. 11 in. 
About half of the conduit is nearly horizontal, with 
a fall of only about 0.3 per oent.; this section of the 
pipe bas a thickness of 0.197 in., and is made in 
lengths of 19 ft. 8 in. Between this and the lower 
balf of the pipe-line a vertical pipe is attached 
to avoid shocks and to insure a smooth flow of water. 
The remainder of the line is of stouter pipe, 0,236 
in. and 0.276 in. thick, the internal diameter being 
the same, and itis made in 24 ft. lengtbs. The 
power-house is on the right bank of the river, and 
the pipe-line has to oross from the left bank over an 
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Fia. 8.—SECTIONAL ELEVATION OF POWER HOUSE, JUNGFRAU RAILWAY. 


therefore, not been given to the testing of supposed 
explanations. One of the first ideas would be, tbat 
the rise in temperature would, perhaps, cause the 
effect. Veiy delicate thermometers plunged in the 
soil showed no rise in temperature; moreover, it can 
be calculated that, with the strongest ourrents em- 
ployed, the rise in temperature would not exceed 
zödtb of a degree per hour, an amount too small to 
produce the effects noted. 


Another theory which bas been proposed by Spech- 
new is that a process somewhat like electrolysis goes 
on in the soil whereby the nutrient material is 
broken up into compounds which are more readily 
absorbed by the roots of the plants. In support of 
this, he cites several experiments which he has made. 
In confirmation in experiments made to test this, I 
found in the neighborhood of the positive eleotrode 
the earth was slightly acid, whereas that near the 
negative was faintly alkaline, thus proving the ex- 
istence of an electrolytio action. But obviously this 
explanation will not account for many of the effects, 
and, in faot, the subject is so wide that many differ- 
ent actions are probably at work, and it will be 
necessary to multiply the experiments, and to know 
more of the conditions, before satisfactory explana- 
tions can be given. As a step in this direction, the 
experiments recorded in this paper are considered to 
show that a particular plant requires for its maxi- 
mum development a distinot strength of ourrent 
and of a definite potential. l 


iron bridge built especially for the purpose. The 
upper part of the pipe line is buried, the lower part 
unoovered. 

Figs. 8 and 9 show the power-house in sectional 
elevation and plan. It is proposed to have even- 
tually four generating sete, each of 500 HP. capaoity, 
but only two have been put down to start with. 
The turbines are of the twin Girard type, witb axial 
flow. They work with 115 ft. bead and a flow of 
314 gallons of water per second at full load, making 
380 revolutions per minute, the speed being con- 
trolled by Rieter's automatio governors. The gen- 
erators, of the Oerlikon inductor type, are direotly 
coupled to them. At the time of our visit the ereo- 
tion of the turbines bad been completed, and one of 
the dyoamos was in position, but not yet running. 
Power for the line and for the work in the tunnel 
was derived from a 1,000-HP. machine temporarily 
installed. The switchboard had not yet been oom- 


pleted either, and a temporary one was in use. 


The generators seem to be built on the lines usually 
followed by the Oerlikon Co. in their inductor type. 
As bas been already mentioned, three-phase ourrent 
at 7,000 volts and 38 revolutions per second is gen- 
erated. The exciters are shunt-wound and four- 
polar, making 700 revolutions per minute, and gen- 
erating at full load 150 amperes at 120 volts. Their 
turbines, which are also directly coupled to them, 
use 15.6 gallons of water per second. The regula- 
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tion of the voltage is effeoted by adjusting the re- 
sistance in the oirouit of the exoiter fields. The 
switobboard is on a gallery from which the whole 
station can be overlooked. In general appearance 
the station is well designed, light and roomy. We 
notioed to our surprise, however, that contrary to 
English practice, the frames of the machines were 
insulated from the floor instead of being earthed. 
This appeared to constitute a not inconsiderable 
danger to the personnel, as the distanoe between the 
bed-plates of the machines and their foundations waa 
only about 2 in. or 2} in. The maohine that was 
running at its full pressure of 7,000 volts was only 
protected by a wooden balustrade, which it was easy 
to get over or under; but possibly the arrangements 
in this respect will be improved when the permanent 
plant is in running order. As a set-off to this we 
noticed a paper posted up. containing instructions 
for the treatment of persons stunned by eleotrio 
shook. 

In concluding this article we wish to express our 
thanks to Messrs. Brown, Boveri et Cie., and Mesers. 
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THE DROP OF POTENTIAL AT THE CAR- 
BONS OF THE ELECTRIC ARC.* 


BY MRS. AYRTON. 


The carbons employed were of the same kind as 
those used forall my previous experiments on the 
aro, namely, solid Apostle ’’ oarbons, the positive 
11 mm. and the negative 9 mm. in diameter. In 
order to eliminate errors caused by the difference in 
hardness or construction of the carbons, only those 
were used with which it was found the P.D. between 
the carbons was witbin half a volt of that given by 
the equation which I published in 1895 oonneoting 
that P.D. with the length of the aro and the ourrent 
flowing. 

To find the fall of potential between each of the 
carbons and the aro a third carbon was ueed, varying 
in diameter between 0.5 mm. and 2 mm. This was 
brought up to tbe orater of the positive or the white 
hot spot on the negative carbon, and tbe P.D. be- 
tween it aud the main carbon was observed just before 
it touched the main carbon. The P D. was measured 
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FIG. 9.—PLAN OF POWER HOUSE, JUNGFRAU RAILWAY. 


J. J. Rieter et Cie, for supplying us with some of the 
illustrations we have reproduced, and to aoknowl- 
edge the courtesy shown to our representative by 
Dr. Wiubel and Herr Gobat, the engineers in obarge 
of tbe work, and by the other engineers oonneoted 
with the various sections. 


A Large Electrical Pumping Installation. 

There has recently been erected, at the collieries 
of the Arniston Coal Company, in Sootland, wbat is 
claimed to be the largest installation of eleotrio 
pumping maobinery in the United Kingdom. Two 
steam engines, of the horizontal, compound, Jong- 
stroke type, drive the dynamos, each being capable 
of giving 350 IHP, with 120 Ib. steam pressure when 
working condensing. They are fitted with auto 
matio triple expansion gear. Lancashire boilers are 
used working at a pressure of 140 lb. per square 
inch. The two ocontinuous-current dynamos are 
fitted with drum bar armatures and give a total out- 
pat of 200 kilowatts at 363 amperes and 550 volts. 
The main switobboard is so designed that the our- 
rent from one or other of the dynamos, or from both 
combined, cau be used to meet any contingenoy 
caused by the breakdown of any part of the ma- 
obinery. The pumps are of the three-throw type, 
fitted with rams 11 in. diameter by 18 in. stroke, to 
deliver 500 gallons per minute against a bead of 678 
f$. in one oase, and against a head of 256 ft., through 
3,175 ft. of cast-iron pipe in another. For driving 
the water against the 678 ft. head, two 80 HP. eleo- 
tric motors are used, their speed being approxi- 
mately about 450 revolutions per minute. These are 
coupled together, and are so constructed that the 
armatures are interchangeable with a single 80 HP. 
motor, which drives the lower lift pump. There are 
alsot aree sets of smaller pumps for driving whioh 
25 uP motors are employed, 


by means of a bigh- resistauce d'Arsonval galvanom- 
eter having a resistance of a million and a-half ohms 
in circuit. 

Experiments were made with arcs of 1, 2, 3, 4, 5, 
6 and 7 mm., and with currents of 4, 5, 6, 7, 8, 9 
10, 12 and 14 amperes. 

Tbe drop of potential at the positive carbon I find 
is affeoted both by the length of the aro and the 


7 


value of the current, and the oonneotion between 


this P. D. in volts, the current in amperes and the 

length of the aro in millimeters may be expressed by 
the equation : 

9+3.11 

V = 31.28 + 


4 
(1) 
A 
The drop of potential between the aro and the nega- 
tive carbon, on the other band, is, I find, affected by 
the current only, and not by the length of the aro. 
The equation expressing its connection with the 
current is— 

13.6 
V = 7.6 + —. (2) 

A 
Thus this drop of potential at the negative carbon 
is by no means insignificant, nor have I ever found 
its sign to change, either with silent or with hissing 
aros, as it is said to do by some observers. In all 
my experiments this drop of potential bas been from 
aro to carbon, and its value has been about one- 
fourth of the value of the oorresponding fall of 

potential at the positive carbon. 
From equations (1) and (2) we can find the equa- 
tion for the drop of potential at the positive carbon 
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plus the drop of potential at the negative carbon; 
i. e., the whole fall of potential from oarbon to carbon 
minus the fall of potential through the aro itself. 


It is 
22.6+ 3.11 


V = 38.88 + 


(3) 


Now the equation I found three years ago for the 
total P.D. between the main carbons, which icoluded. 
of course, the drop of P.D. in the aro iteelf, was 
11.66 + 10.541 


V = 88.88 + 2.071 + (4) 

Tbe coincidence between the first terms of equa- 
tions (3) and (4) shows that this constant quantity 
has at last been tracked home, and that it belongs 
not to the positive carbon alone, as has hitherto been 
supposed, but to both the positive and negative oar- 
bons in the proportion of about four-fifths to the 
former and one-fifth to the latter. 

It must be remembered that the experiments upon 
whioh equation (3) is based were made noarly two 
years after those from whioh equation (4) was obe 
tained, and that for the new equation (3) itself the 
experiments oonsisted of two entirely separate sete, 
the one made to find the drop of potential at the 
positive carbon and the other to find the drop of po- 
tential at the negative carbon. 

As regards the accuracy with which equations (1), 
(2) and (3) express the results of the experiments, it 
may be mentioned that each of the 124 values from 
which these equations for the fall of potential at the 
carbons alone were furmed was the mean of the re- 
sults of from 6 to 12 experiments, Of these 124 
values 96 differed by leas than 1 volt from the num. 
bers calculated from the equations, 25 differed by be- 
tween 1 and 2 volte, and only 3 differed by more 
tban 2 volts, and these three all belonged to equa- 
tion (1). 

This closeness of agreement between the observed 
and calculated values is the result of no series of in- 
genious guesses, but of the algebraical expression of 
three very simple straight line Jaws whioh I find ex- 
ist between the power expended at each of the car- 
bons, the ourrent flowing and the length of the aro, 
These three laws may be most simply expressed thus: 

If W be the power in watts expended at either of 
the carbons ( measured by multiplying the current by 
the fall of potential at the carbon) aud a, ö, c, d, e 
and f be constants, then for the positive oarbon 

W =a + bA with a constant length of aro, 
W = c + dl with a constant current. 
For the negative carbon W = e + fA. 

A combination of the two first laws gives equation 
(1) and the third gives equation (2). 

Tbe method employed for finding the above falls 
of potential at each of the carbons was not original. 
It was first used by Leoher ten years ago, and bas 
sinoe been employed by Uppenborn, by Prof. Sil- 
vanus Thompson aud by many others. These, bow- 
ever, all used a third carbon placed in a stationary 
position in the aro, while I considered that more ao- 
ourate results could be obtained by bringing the 
point of the third carbon up to touch the hottest 
part of the main carbon, and observing the last P.D. 
registered by the voltmeter before it fell to zero. 
Very acourate and definite results were obtained in 
this way compared with any I could get by the or- 
dinary method, but in interpreting these results it is 
necessary to take into acoount the disadvantages 
under which all experiments made witb a bare car- 
bon dipping into the aro labor. 

1. The third carbon may not take up the exact 
potential of the part of the aro in whiob it is placed. 

2. If it does it will bring all the parts of the aro 
that it touches to practically one potential, whioh 
will be greater than the least and less than the 
greatest of the potentials that existed in that por- 
tion of the aro before it was occupied by the ex- 
ploring carbon. 

3. It repels the aro, and therefore makes its real 


length greater than its apparent length, Hence the 
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insertion of the exploring carbon usually increases 
the P.D. between the main oarbons by from one-half 
to two volts. 

As regards the first disadvantage, it is of course 
possible that there is a contact P.D. between the car- 
bon vapor and the solid exploring carbon, but, even 
if it exists, this P.D. is probably small compared 
with the P.D.'s with whioh we are dealing, and I 
have therefore neglected itin the caloulation of the 
equations. 

The second point appears to be much more impor- 
tant, for it is quite possible that the variable part 
of the fall of potential at each of the carbons, given 
by equations (1) and (2), may be mainly produced 
by the exploring carbon being in communication 
with the aro, not only atits tip, but also along a 
part of its length. For whether the fall of potential 
at the carbon itself be a constant or not, it is certain 
that the potentials of the other points at which the 
aro touched the exploring carbon varied both with 
the ourrent that was flowing and witb the length of 
the aro, before that carbon was inserted. Hence at 
least a portion of the variation in the values given 
by equations (1) and (2) must bave been oreated by 
the use of a bare carbon in the aro, and it ie at least 
possible that the whole of those variations were 
created in the same way. 

Many attempts have been made to explore the aro 
with insulated conductors, notably by Uppenborn, 
who tried wires embedded in clay, steatite and glass 
tubes, and had to abandon them all. I myself have 
tried asbestos coverings for the carbons, but the as- 
bestos melted and fell in drops like metal. Now 
that the importance of insulating the exploring oar- 
bon is so very apparent, however, it will be worth 
while making a very great effort to find some insu- 
lating material that will stand the heat of the aro, 
and will yet not have to be so thick as to disturb it 
unduly. This I hope very shortly todo, and thus 
to completely solve the question of the constancy of 
the drop of potential at the carbons of the aro. 


THE USE OF ELECTRICITY IN THE SPAN- 
ISH-AMERICAN WAR.* 


BY THOS. G. GRIER. 


The application of electricity in the Army and 
Navy for its various and many purposes ie recent, 
but its progress is rapid. The object of this paper 
is more to note the uses than to desoribe the details. 

The fortification board established ten years ago 
by the United States Government has developed 
complete and elaborate plans for the equipment of 
coast fortifications. — — 

In these plans electricity plays a very important 
part. Submarine mines connected by cable with 
harbor forts have been planted, electric light and 
power stations have been installed, searohlights, 
motors, telephones, telegraph instruments and 
many other devices have been used in preparing for 
the defence of our harbors. 

Range finders for determining distances were ex- 
tensively used; these instruments may be dependent 
upon electricity for their operation, as in the case of 
the Fiske range finder, or may be operated mechani- 
cally. 

Just prior to our recent war with Spain 200 Lewis 
depression range finders were ordered by the United 
States Government to equip our various fortifica- 
tions. While these instruments are operated me- 
ohanioally, their efficiency in action depends upon 
the application of electricity in communicating the 
distance observed to the gun captain or commander. 

To condense as much as possible, a brief summary 
of the applications can be given by describing the 
methods employed at Fort Wadsworth, which lies 
just below New York City. In this fort the fire 
commander directs the attack from a sheltered 
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station equipped with a Lewis range finder. There 
is also a position-finder station and four battery 
commander stations. The fire commander is in di- 
rect communication with all hy means of tele- 
phones. 

In the position finder’s station, together with 
numerous other instruments, is a dial telegraph, 
electric olook and telephone. One of the guns is 
equipped with a dial telegraph and another with a 
Sheey teleotype, an instrument which ind ioates the 
azimuth or angle from a predetermined line and 
gives the range or distance in yards the observed 
vessel is from the fort. 

All of the commanders’ stations are, however, 
connected with the guns both by speaking tubes and 
telephones. 

Observations are signaled to the guns, and the 
course and speed of a ship are plotted upon a minia- 
ture representation of the barbor. By means of an 
electric clock placed at every station absolute uni- 
formity of time is obtained, and the probable course 
and rapge of a vessel for several minutes oan be 
plotted from these observations, and without even 
seeing the vessel the gun oan be elevated for the 
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per cent. of the amount needed was carried on hand 
by the Government. There are two styles of cables 
used, a multiple cable of seven conductors which is 
used to connect the shore end to a junction box in 
the channel, and a single conductor cable which 
connects each conduotor in the multiple cable to an 
independent mine, each conductor being numbered. 
Any mine may be exploded at will from the shore. 

When war was declared each of the manufacturers 
of submarine cable in this country received orders 
for all they could make in thirty days, and some 
were kept busy for sixty days, producing probably 
two hundred miles of multiple cable and two hun- 
dred miles of the single oonduotor. This has been 
distributed from the Bay of Fundy to Florida. Some 
was sent to the Golf cities and some to California, 
Oregon and Washington. One hundred and fifty 
miles of each size was under oontract in the early 
part of August. The cost of seven conduotor cable 


averages about $1,900 per mile, and the single oon- 
duotor about $450 per mile. 
SUBMARINE MINES. 
There are three different kinds of mines used in 
our harbor defense. 


S. Conductor 
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DIAGBAM OF MINES IN BOSTON HARBOR 


range and trained for the proper angle, and by means 
of a stop watoh the order to fire given so that the 
shot will fall upon the deck of a vessel whose course 
bas been observed by men at a distance from the 
guns. The introduction of electricity for signaling 
bas given this wonderful control to the fire com- 
mander over his batteries. 

Sandy Hook, at the moutb of the harbor, is con 
nected by cable with Fort Wadswortb, and the ap- 
proach of hostile ships may be telegraphed to the 
fire commander so that their course may be watohed 
and the fort prepared at the proper time to do jus- 
tice to the work before them. - 

Sandy Hook was placed in telephone communica- 
tion also with Washington during the summer, so 
that the Government was in position to receive or 
send messages to the fortifications. 

Fort Wadsworth has two 60,000 oandle-power 
searohlighta to sweep the harbor and guard against 
the approach of vessels on dark and stormy nights. 

An electrio light and power plant forme a portion 
of the outfit, with a reserve storage battery to sup- 
plement the power station. 

The channel above the fort is mined, and should 
some of the vessels of a hostile fleet pass the guns of 
the fort, the observer at the submarine station 
would be plotting the course of nearby ships by 
means of range finders or by information furnished 
them by the fort and at the proper time fire the mine 
and sink the remnant of the fleet. 

The mining of the barbors was an important part 
of our coast defenses, and the greatest demand for 
electrical wires and cables was for ‘‘torpedo cables 
for use in submarine mines. It seems that our coast 
defense department has for years requested that an 
appropriation be made fur cable, but the appropri- 
ations have been so out down tbat not more than 5 


First—Observation mines, which are fired from 
shore when a ship is judged by observation to be 
within effeotive range of the explosive. 

Second—Automatio mines, whioh are self. firing 
on being struck by a vessel. 

Tbird—Eleotrical contact mines, which on being 
strack by a ship give notice on shore and the opera- 
tor, by the throw of a switoh, fires the mines. 

The method of firing observation mines and elec- 
trical contact mines are similar. Automatio mines 
may or may not be fired by electrical means. 

Mines may be placed upon the bottom of the har- 
bor, and in suoh oases are called ground mines, and 
if they are contact mines the contact mechanism is 
contained in small buoys anchored at a depth below 
low-water mark just sufficient for them to be an 
obstruction in the path of vessels. When the chan- 
nel is deep, buoyant or floating mines are used. A 
buoyant mine is wore effective, as it lies nearer the 
object of attack, and for an equal effeot does not re- 
quire as large a charge of explosive. 

MINES IN BOSTON HARBOR. 

The shape and material of mines or mine cases are 
various, and the kinds employed at different points 
not always identical. However, a general descrip. 
tion of the mines employed in Boston harbor will 
give a good idea of the plan and design used in all 
other barbors. 

There were about one thousand mines placed in 
Boston harbor, covering the main ship channel and 
ingress to the barbor where vessels of over 12-foot 
draft could go at low water. The regular Govern- 
ment mine consists of an upright iron cylinder about 
the shape ofa top, with a strap on the bottom for 
holding the cable. Galvanized steel rope seoured by 
an anchorage of auy kind, and in many oases of old 
horse-car rails, maintained the mines in position. 
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The cable containing the eleotrio wires runs up sep- 
arately from the cable holding down the mines. 

As the demand was urgent and no mines of the 
Government pattern were to be had, the engineers 
in Boston used new ale barrels, a hole being bored 
in one end for the receipt of the contact mechanism 
and cable. The barrels were encircled with rope to 
make a sling to hold them down, a flat steel ring put 
around the rope so that the steel anobor cable at- 
tached to i$ would not cut through. These mines 
were of different sizes and held from 100 to 500 
pounds of explosive gelatin. Ordinary dynamite 
was used in some mines where there was not enough 
gelatin to be obtained. This was put in through a 
small hole in the top where the eleotrio contact 
mechanism is placed. 

The contact mechanism is connected through high 
resistance and by a battery circuit, using the cable 
and ground return for its conductors to an indica- 
ting and oircuit-olosing device located in the protected 
casement on shore. When a ship strikes a mine 
containing the device, deflecting the mine from its 
normal position, the battery cirouit is olosed; this 
operates an indicating mecbanism which oloses a 
break in the dynamo circuit and notifies the oper- 
ator. To throw on the current for exploding a mine 
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it is necessary to throw in a switch or plug after the 
first break is olosed by the indicating device. This 
oirouit can be closed without any contact from the 
vessel at the will of the officer in the casement. 

The firing switchboards at Bcston consisted of an 
ordinary knife switch suitable to take 500 volts, with 
a spring which holds it out of contact at all times 
except when kept in position by the operator. These 
switohes, one for every group of mines, were 
mounted on slate boards and plainly numbered with 
large letters. A dynamo developing one ampere at 
500 volts, driven by an oil engine, furnished the ex- 
ploding ourrent. 

The contact devices were made under the super- 
vision of Dr. Louis Bell, the engineer in charge for 
the Government. All the parts of the contacting 
mechanism were of platinum or gold-plated brass to 
prevent any possibility of corrosion. The exploder 
consisted of a thin strip of platinum wire which 
was laid in a case of fulminate, which in turn was 
put in a case of dry guncotton; the remainder of the 
explosive was wet. 

The mines were usually placed in groups of seven 
each, about 150 feet apart. These groups of mines 
in Boston harbor, as shown in the diagram, were 
strung clear across the channel, and in the main 
channel there were three lines. 

In this method, should a vessel be sunk by the 


firat line of mines and the wreok not obstruct the 
passage for other vessels, the second line of mines 
would oatoh the next vessel and the third line the 
third vessel. Between the mines were small casks 
with contacting devices connected to mines on either 
side. These were obeaper than mines but were 
equally serviceable and made fbe line complete, so 
that no vessel could get through. 

The submarine cables connecting the world’s cen- 


FIG. 2. 


te rs of humanity—a great system of electrio nerves 
—had a moet important influence in every feature of 
this war. Ships at distant points were enabled to 
advise and receive information, and movements of 
fleets could be directed from the seats of govern- 
ment. It is hard to conceive of this almost com- 
plete annibilation of time and space. 

The Oregon, that speedy and modern man-of-war, 
equipped with powerful machinery, took eighty-one 
days to make the remarkable voyage from Puget 
Sound to Key West, a distance of about 18,000 
statute miles, and of this time she was about fifty- 
nine days at sea. The distance by cable and tele- 
graph from Chiosgoto Hong Kong is nearly as great, 
yet to send a message between these two points, in- 
cluding all the delays caused in the many transfers, 
requires Jess time in minutes than it took the Oregon 
days to make the trip. 

Our army in the field bas its cable tents com- 
pletely equipped with telephones and telegraph in- 
struments. The telephone at Santiago and adjacent 
points before and after the siege was of great ser- 
vice, and:cable tents now have their names length- 
ened into the title of cable and telephone tents. 

A special cable was furnished the Government, 
which is used in the signal service by General Greely. 
It is very light and very strong, weighs about sixty 
pounds to the mile, and is furnished on reelsin half- 
mile lengthe—a two-conduotor concentric cable. 
This outpost able, as it is called, is carried by a 
scout on areel fastened to bis back like a knapsack. 
He carries a telephone, and one end of the cable 
being connected at headquarters enables him to 
communicate in whispers to his commander. An 
attendant accompanies the scout with extra reels, 
which are easily attached when the wire on the first 
reel has reached its limit. Telephones, in faot, are 
used everywhere—in forts, in camps, in the field, 
and on board vessels. 

Among the most recent applications of eleotrioity 
that found a place in the army and navy was the 
“ X-ray" apparatus. It was used in the field, in 
the hospitals and on the hospital ships. 

Notices were published in the papers of eleotr:o 
cooking outfits, which were going to be placed upon 
some of the hospital ships, and if it were done there 
is no doubt that much comfort and convenience re- 
sulted, especially when the vessels were in the warm 
climate of the West Indies. 

Aboard modern men-of-war the eleotrio light is 
found to be absolutely necessary for the efficiency of 
the ship. Searchlights are used to observe the 
movements of other vessels, to find buoys or land- 
marks on entering shallow channels, to pick up dis- 
abled boats or men overboard, to make landings and 
for signaling. The incandescent lamps illaminate 
the entire ship, dispensing with oil lamps and oan- 

dles; they are also used for night signaling. 


Eleotrio motors are used in hoisting boats and 
ammunition, for removing ashes, for steering, for 
training gun turrets and many other purposes. 

Steam whistles are opened and olosed by electri- 
cally operated valves. 

The range for guns and the speed and direotion of 
revolving shafts are determined by the electric our- 
rent, and guns are fired by an electric spark. 

Telephones and eleotrio signaling devices aboard 
ship are extensively used. 

This in brief covers the application of electricity 
ashore and afloat in the recent Spanish-American 
war. 

A description of the principles governing some of 
the signaling devices on board ship will materially 
asist in showing to what a great extent modern 
vessels depend upon electricity. 

The signaling and indicating devices used on ves- 
sels are: ‘‘ helm indioators," steering telegraph- 
ers, speed indicator," ‘‘ direction indicator.“ 
' range indicating system, ‘‘ Fiske ravge finder,” 
‘* azimuth telegraph ” aud transmitter of orders,” 
AM of the devices consist of galvanometers, which 
indicate on their dials a difference of pressure, the 
dials being marked for the different offices the in- 
struments perform, and with each instrument or 
system of instruments proper devices are used for 
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altering resistances and consequently changing pres- 


sures to accomplish ends in view. A desoription of 
the principle applied to the helm indicator will: ex- 
plain the operation in general of all the others. 

Tbe object of the helm indicator is to ind ioate at 
different parts of the ship the position «f the helm. 
The prinoiple of operation is shown in Fig. 1. At- 
tached to the helm and insulated from it isa metallic 
contact, A, which presses continually on an a'o of 
resistance wire, CD. At the oenter of this resist- 
anoe wire is à permanent contact, B, which is oon- 
neoted by a wire to one side of a number of galvan- 
ometers located at various stations. E aud F are 
the negative and positive wires of the eleotrio light- 
ing system. Primary or storage batteries also could 
he used as the source of energy. A dead resistance 
is inserted in the circuit connected with the aro of 
resistance wire, C D, whioh reduces the current to 
about two amperes. 

The ourrent flows as indicated by the arrows. As 
the pointer, A, is moved toward the left, or toward 
C, the difference of pressure A and B becomes greater 
and the flow of current through the galvanometer is 
greater. The galvanometers are adjusted so that 
they take the eame angle as the helm, or pointer A. 
In Fig. 1, when the pointer is on the left of B, its pres- 
sure, as compared with B, is positive. When B and 
A are botb in the oenter, or when the pointer A 
coincides with the fixed point of conlact B, then the 
needles of the zalvanometers come to rest at zero or 
the center of the scale. When A is moved toward 
the right or toward D, then the conditions are re- 


232 


ELECTRICITY. 


[Von. XV., No. 15. 


versed (Fig. 2), A becomes negative compared with B, 
and the current flows in the opposite direotion in the 
galvanometer, bringing the needle toward the right. 
- One of the instruments oan be on the bridge, one in 
the captain’s cabin, one in the wheel house and one 
in the conning tower. 

The steering telegraph is the same arrangement of 
galvanometers, with a device for altering the resist- 
anoe by band. The captain sets the resistance from 
his station, baving an instrument before him. The 
same indication appears upon an instrument in 
the wheelhouse, and by noting the helm indicator 
the captain is advised when his order is obeyed. 
The same thing is true of the engine telegraph, the 
transmitter for orders and the azimuth telegraph. 

In the Fiske range finder the general prinoiple is 
the measurement of the resistance of a conduotor in 
the form of a Wheatstone bridge, there being two 
arcs of wire at the ends of a base line, correspond. 
ing to two contiguous members of the bridge. Two 
` telescopes are located at the ends of the base line 
and oarry contacts which move over the resistance 

wire as the telescopss are turned to be pointed upon 
any objeot. 

In Fig. 3, let the arms a, b, of a Wheatstone 
bridge be represented by aro / while c and d are 
bent into aro k, both of these arcs being wires of 
conducting material. Let contacts e and s be at- 
tached to telescopes pivoted at A and B. When the 
telescopes are parallel and when at right angles to 
the base line, the galvanometer will not deflect and 
its point of rest is marked infinity. Now let the 
telescopes converge and the anyle of convergence is 
A T B, and presuming the telescope at B is pointing 
at right angles to the base line, the angle of con- 
vergence is measured by the aro C E. The bridge 
is out of balance, that is, the needle defleots, and 
the amount which it is out of balance will vary 
with the difference of position of the telescopes. 
The angles of convergence are not indicated upon 

. the galvanometer, or reading instrument, but the 
deflection of the needle is marked in yards. 

The speed indicator is, in reality, a small alter- 
nating-ourrent dynamo, the current being great or 
small according to the speed of the £sbaft, and the 
strength of the ourrent indicating upon an alter- 
nating-ourrent galvanometer graduated in revolu- 
tions per minute. Six soft iron cores or induotors 
fastened to an iron ring on the shaft form the arma- 
ture, These are rotated, the pole of a north and 
south magnet having two coils of wire at its 
extremities, the coils of wire being connected in 
series with the galvanometer. 

The direction indicator simply tells in which di- 
rection the shaft is turning. A permanent magnet 
fastened to aring on the shaft revolves in front of a 
soft iron bar, around which is a coil of wire that is 
connected to a galvanometer. The shaft revolving 
in one direotion throws the pointer to one side, and 
when its direotion is reversed throws it to the other 

side. 


Enamels. 


The use of enamel as the insulator for the resist- 
ance wires of electric heating and cooking apparatus 
is now general, and manufacturers have found out 
whioh enamels give the best results. The desiderata 
are, firatly, that the expansion of the enamels sball 
be about the same as that of the metals employed, 
and secondly, tbat the enamel shall not be very 
brittle. Mr. Saglio’s researches on highly-expansive 
enamels, contained in his paper to the Société d'En- 
couragement de l'Industrie Nationale, are of interest 
in this respect. He ‘found that silica, kaolin, 
petalite and zircon impart to the enamel infusibility 
and insolubility, but lessen tbe expansiveness; that 


caloio phosphate increases the expansiveness, gives 
viscosity to the enamel in fusion, and imparts to it 
a oertain insolubility; that oryolite, fluorspar, and 
above all, rutile (which seems to fix the boracio acid 
well), inorease the expansiveness and the fluidity of 
the enamel. 


ELECTRICAL DISTRIBUTION ON BOARD 
SHIP.* 


BY J. C. BAGOT. 


The underlying principles requiring consideration 
in fitting up vessels with electric light are, gener- 
ally speaking, outside the experience of the average 
electrician engaged op land; in fact, the require- 
ments are unique in this department of eleotrio 
lighting. The methods adopted for distribution on 
land are generally applicable on board ship, but the 
system that is chosen, where practicable," in the 
majority of cases is the single wire system, in which 


case the negative pole of the dynamo is placed in 


contact with the iron of the vessel, whioh serves for 
the return circuit. The precautions to be taken are 
set down in Lloyd's rules affecting eleotrio light on 
board vessels, but the arrangement of the oircuita 
will depend to a great extent upon the design of the 
vessel and the places to whioh the current is re- 
quired to be carried. The conductors are in almost 
every case divided into mains, sub-mains and 
branches. The dynamoshould be situated as nearly 
in the center of the vessel as possible, so that the 
lightsand mains may be divided into two sections, 
one running forward and the other astern. If the 
installation be a large one and two dynamos are em- 
ployed, these two sections may be independently 
supplied, for by this arrangement an accident in one 
machine will not affect the working of the other; 
also reducing the length of the runs of the leads 
and the loss due to fall of potential, and conse- 
quently a reduction in the oross-section of the oon- 
ductors employed. This is also true if one machine 
only be employed, providing the divisions are 
equally balanced beween the two sections. The for- 
ward and the astern mains can also be divided into 
two portions, one running on the port side and 
the other on the starboard side of the vessel; then 
the ends of these two branohes are joined further 
on, forming a loop circuit. The following lights 
are generally what are required on board ship : 

1. Ordinary Lights. — These lights are placed in 
such positions where there is plenty of light during 
the day, such as the cabins, which have large port- 
holes; and the time during which these oirouits are 
in use is usually from 6 P.M. to 11 P.M., at which 
hour they are switched off from tbe main switoh- 
board, so that no lights which are liable to be re- 
quired at irregular hours sbould be connected to this 
cirouit. The ordinary lights are distributed over 
four decks generally—namely, the promenade deck, 
the upper deck, the main deok and the lower deck— 
with a separately controlled oirouit from the dy- 
namo-room. 

2. All-Day Lights.—These will probably be re- 
quired on each deck, so that each oirouit must be 
separately controlled. The time during whioh these 
lights are required is from 6 A.M. to 11 P.M. 

3. Detective Lights.—These are used for giving a 
very feeble light when all other lights are extin. 
guished in the passenger part of the vessel; conse- 
quently they must be placed so as to show a contin- 
uous light through the length of each deck. These 
have a circuit of their own. 

4. Cargo Lights.—The arrangement of these lights 
will depend upon the position of tbe hatohway to 
the holds and the shoots to the coal bunkers. The 
branches from the mains in these cases will ran to 
terminals instead of lamps, for flexible conneotions 
are used in suoh places, in order to allow the lamps 
to be lowered in the hole when taking cargo. 

5. Gangway and Passage Lights. — These are used 
on the outside of the bulkheads of deckhouses, and 
are arranged a3 nearly as possible at equal distances. 

6. Masthead and Side Lights.—-The main cirouit for 
these lights will run to the forward portion of the 
vessel, only they must in no case be connected with 
any other cirouit, and it should pass through the 
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wheel-house or steering-house, where the switob 
should also be placed. These lights are fitted witb 
a positive and negative lead complete, irrespective of 
the system adopted. 

7. Engine-Room and Boiler Space.—The main oir- 
cuits for these spaces are nearly always distinot from 
each other, and the branches are taken from them by 
means of specially constructed distributing boxes to 
meet the requirements of the case. 

8. Searchlights.—'The oirouits for these ou board 
ship are special; they are direotly controlled from 
the main switchboard, and should always have a 
positive and negative lead. 

The mains are ran along the under side of the 
upper deok, whioh, of course, is the top of the main 
deck. The first advantage gained by selecting this 
position is that the cables are under a watertight 
cover, and by placing the casing whioh carries them 
with grooves downwards no water can lodge in them. 
Secondly, all the connections of the sub-mains and 
branches oan be made on one deok, which also en- 
ables the fuses and switches to be placed near to the 
joints, with the advantage of being able to control 
every deck and group of lights from one deok, and 
there will be less difficulty in tracing any set of wires 
fcom ite fittings in the event of breakdown. 

Before proceeding to put up any casing, the holes 
through the beams and other ironwork which cross 
the boat should be drilled. These holes must be 
large enough to take easily all small cables it is 
found necessary to oarry through, after the holes 
have been well insulated by a vulcanite or papier 
maché ring. When the leads are run through water- 
tigbt iron bulkheads, a special piece of apparatus is 
necessary where several cables are to be carried 
through. This consiste of a cast-iron trough with 
holes in the side jast large enough for the cable to 
pass through; then the trough is filled with some 
insulating compound. Bat for small cables, and 
where there is no great number, another method is 
adopted. After the cable is placed in tbe proper 
position, one end of £his tube is stopped, and melted 
insulating compound is poured into the open end, 
This is done and the compound allowed to set before 
the tube is placed in the hole. 

In respect to the casing, several methods have 
been tried to render the casing impervious to mois- 
ture by the application of insulating substances 
whioh will fill up the pores of the wood. "Tbe most 
practical substance has been found to be a wax with 
a high melting point. The method of applying the 
wax is to melt it in an iron trough long enough to 
take the greatest length of casing, which will rarely 
require to be more than 10 ft. for shipwork. Where 
the mains or sub-mains have to pass from one deok 
to another, whether of iron or wood, wrought-iron 
tubes are employed. These must be galvanized, 
and stand 6 in. above the deck. When these tubes 
are fixed, the surplus thread at the bottom is out 
away, and the casing is so fitted as to completely 
cover the nut. l 

The chief cause of failure to be guarded against is 
the action of the salt water, which in the form of 
vapor soon finds its way into every part of the ves- 
sel, and causes the greatest damage to the fittings by 
lodging iu places which cannot easily be got at, 
forming rust on ironwork and rendering woodwork 
a good conductor, whioh inoreases the risks due to 
leakage, and the insulation resistance is soon found 
to be below the standard. The water will soon 
penetrate t! rough the joints in tbe deok, whiob, if it 
has not also an iron deck beneath, will expand and 
contract by the influence of the water and the sup. 
This is always the case in a new vessel, and the fact 
should be remembered in choosing the positions for 
switches, fuses and other fittings; also the strain to 
which every part of tbe vessel is subject when roll- 
ing, whion opens crevices in bulkheads, straining 
casings and fittings, and loosening nuts and screws. 

In the methods above considered it is assumed 
ordinary insulated cable is employed, for there are 
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other precautions to be taken, which principally 
arise from the nature of the cable employed and 
under what conditions. These conditions will be 
different in almost every ship. But the most im- 
portant consideration is the variation of climate 
through which the vessel passes, so that when select- 
ing the most suitable cable all tbe above items re- 
speoting the insulating material must be considered. 
When the installation is finished, ‘‘ and if the sep- 
arate oirouits have been carefully tested during the 
progress of the work,“ there will be very little to fear 
when the ourrent is finally switched on. But, in 
addition, a final test should be made for insulation 
resistance. The directions for making such tests are 
always given with the instruments, but the voltage 
used in testing must be above the working pressure. 

In the above notes tbe general details and minor 
considerations affeoting all installations are assumed 
to be well known. 


THE JACQUES CARBON BATTERY. 


Mr. John W. Langley contributes to the Journal 
of the Franklin Institute for September, 1898, an 
interesting paper on the above subject, founded on 
the works of Messrs. H. S. Rosewater and W. H. 
Oldham, two students in the Case School of Applied 
Science, Cleveland, O. It will be remembered that 
Dr. W. H. Jacques, of Boston, recently patented a 
cell in which; eleotrioal energy is obtained directly 
from the consumption of coal, the efticiency of the 
process being equal to 32 per cent. instead of the or- 
dinary value of 6 or 8 per cent. In the arrangement 
used by Dr. Jacques a rod of compressed coal dust, 
whioh forms oue electrode of the battery, is sup- 
ported in æ vessel containing fused caustic alkali, 
through which oxygen is blown. The eleotrio en- 
ergy obtained ie ascribed by Dr. Jacques to oxida- 
tion of the coal, just as zino is oxidized in a Daniell 
cell. On tue other band, Mr. Reed considers the ef- 
fect to be a purely thermo-eleotrio one. Considering 
that we might distinguish between these two theo- 
ries by forcing nitrogen through the cell, it is diffi- 
oult to see why the subject has not been brought to a 
definite issue. Reed has passed coal gas through the 
fused alkali, and found the resalting EMF. equal to 
that when oxygen was used. Messrs. Rosewater and 
Oldham used an iron cell, which virtually formed 
one terminal of the battery, the other terminal 
being composed in turn of copper, iron and oar- 
bon. The pot was then filled with caustio alkali, 
whioh was kept fused, whilst a current of air was 
blown through it. 

Curves were obtained showing $be relation be- 
tween the temperature of the pot, the EMF. pro- 
duced, the amount of air admitted, the nature of 
the electrode, eto. Mr. Langley concludes that 
there can be no doubt that the current produced is 
of thermo-electric origin. In the first place, the gen- 
eral appearanoe of the curve plotted is characteristio 
of a thermo eleotrio ourve, showing sudden changes 
in magnitude and direction. Then the maximum 
voltage occurs when the difference of temperature is 
greatest. Farther, blowing air containing oxygen 
through the pot ought to inorease the potential be- 
tween the electrodes; this was found not to be the 
case. The addition of sodium nitrate to the fused 
alkali was found to reduce the P.D. between the 
electrodes, Tbe EMF. found by Messrs. Rosewater 
and Oldham was much smaller than that given by 
Dr. Jacques. They asoribe this to the smaller size of 
their pot, together with the very gradual and even 
heat employed, which tended to lessen the differ- 
ence of temperature between the electrodes. The 
subject is, however, by no means settled as yet. 
There can be little doubt that the passage of an 
electrio current through fused caustio alkali is ao- 
companied by eleotrolytio decomposition, and it is 
difficult to imagine the generation of a sufficient 
pressure by thermo-eleotrio means to effect this de- 
composition. Anyway, eleotrolysis must be taken 
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into account, and any theory which negleots this 
side of the question can hardly hope for ultimate 
acceptance, — Elec. Engineer, London. 


CANADIAN NOTES. 


The city engineer of Toronto, Ont., bas refused to 
draw up specifications for a 6,000 horse-power mu- 
nicipal power plant as ordered by the oity council, 


and has recommended that $1,000 be appropriated 
to seoure the services of an expert consulting elec- 
trical engineer who would draw the specifications. 


A United States company which is going to de- 
velop the water power of the Jacques Cartier river, 
in the Province of Quebec, for el3ctric light and 
power purposes for Quebeo City in cppoeition to the 
Montmorency Company, bas now acquired the char- 
tered rights. as regards the city of Quebec, of the 
Standard Light & Power Company of Montreal. 
The American company bas a capital of $500,000, 
and its president is Emerson MoMillin of New York. 

The Niagara Central Railway has been bought by 
Haines Bros. of New York. The road will be oon- 
verted into an eleotric road, and it is said there will 
be a 40 minute service between St. Catherines and 
Niagara Falls. The trestle work at Merritton, Ont., 
and Thorold will be done away with, and the road 
run on the ground, the motor cars being able to 
overoome grades which steam cars could notdo. The 
plans algo include the extension of the road. 

Although it is only a few years since the first elec- 
trio railway was built in Canada, it is now possible 
to obtain in the Dominion all the materials necessary 


for the complete equipment of an electric road. In 
the case of the street railway recently completed at 
St. Thomas, Ont., with the exoeption of the overhead 
joists and fixtures, the line was built and equipped 
with Canadian material, the total oost being $85,000. 
The rails were made at Hamilton, Ont.; the engines 
at Amherst, N. S.; dynamos and eleotrioal equip- 
ment at Peterboro', Ont., and the cars at Ottawa. 


The Engineer Corps in the War. 


Brig..Gen. John M. Wilson, Chief of Engineers, 
U. S. A., has submitted to Chairman Dodge of the 
War Investigation Commission his reply to the 
questions asked by the commission regarding the 
operations of the Engineer Corps during the war 
with Spain. Gen. Wilson gives an outline of the 
work on coast fortifications during the war, the ex- 
penditures for which aggregated $4,821,500. Sab- 
marine mines to the number of 1,535 were planted 
in twenty-eight different harbors, together witb all 
their cable, anchors, janotion boxes and electrical 
apparatus. A large number of additional mines 
with all accessory material were held in readiness 
to replace mines lost by accident or design, and to 
extend the mined areas if necessary. In this work 
were required a large corps of skilled eleotricians, 
instrument men, sailors and laborers, in addition to 
small cetachments of engineer troops eent to each 
locelity, with a fleet of tugs, lighters and rowboate 
for planting the mines, repairing damages and 
patrolling the mined areas. The expenditures on 
account of torpedoes for barbor defenoe to August 1, 
1898, amounted to about $1,661,000. 


A National Electrical Trades Association. 

A national organization of the various eleotrical 
trades associations throughout the country was per- 
fected in Cinoinnati on the 7th inst. The officers 
elected are: President, R. E. Gallahar of New 
York; vice-president, C. M. Wilkins of Philadel- 
phia; seoretary and treasurer, Fred P. Vose of Chi- 
cago. The board of managers consists of the three 
officers just named, together with L. R. Keck of 
Cincinnati, James Wolf of Chicago and W. S. Barker 
of Boston. 


Pennsylvania Street Railway Association. 
The seventh annual convention of the Pennsyl- 
vania Street Railway Association will be held in 
Soranton on Ootober 19 and 20. 
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LEGAL NOTES. 


An assignment was made in the County Court at 
Chicago on the 8th inst. by the Orne Electrical 
Constraction Company, E. Wallace Pease being 
named as assignee. The assets of the company, oon- 
sisting of its stook and maobinery, are estimated at 
$5,000. It is thought the liabilities will not exceed 
the assets. W. N. Wegg is president of the assign- 
ing corporation. 

The jury returned a verdict for the defense in the 
suit brought by the Ls Crosse Department Store 
Company against the Edison Light & Power Com- 
paoy of La Crosse, Wis. This is the famous White 
House?! case. The action was brought to recover 
$60,000 damages. The large store and practically 
the entire stock of goods were destroyed by fire in 
December, 1895, and plaintiff olaimed that the fire 
was due to the defective wiring of the defendant 
company. A year ago the case was tried and the 
result was a disagreement of the jary. The plaintiff, 
it is said, will appeal to the Supreme Court on 
grounds of improper admission of evidence and the 
judge’s obarge. 

The Denver News of the 7th inst. says: An 
action to foreclose upon the property of the Colfax 
Eleotrio Railway Company was commenced in the 
District Court yesterday morning by George E. Ross- 
Lewin, trustee for the bondholders. The bill states 
that $150,000 worth of first mortgage bonds were 
issued by the road in 1891, and that all the property 
was conveyed in trust to Joseph H. Thatoher. The 
latter afterward assigned all his rights in the trust 
to the plaintiff, Ross-Lewin. It is stated that in 
D:oember, 1891, the company made default in the 
payment of its interest and that no payments have 
been made since then. Ross- Lewin says that he 
bas been instructed by a majority of the bondholders 
to institute proceedings in foreclosure. The corpo- 
ration is said to be wholly insolvent, and the finan- 
cial affairs are in an embarrassed condition.’’ 

John G. Gray, 15 years old, obtained a verdict for 
$10,000 damages for the loss of bis left leg against 
the Metropolitan Street Railway, New York, before 
Justice Truax of the Supreme Court on the 11th 
inst. Gray took a Lexington avenue oar on January 
5 last and rode to Fifty-ninth street, where on a 
transfer ticket he boarded a orosstown oar. He says 
the latter car was so crowded that he had to get on 
the front platform, and that when the oond uotor 
pushed through to collect the fares be was pushed 


off and received injuries that necessitated the ampu- 
tation of his leg. 


In the case of Edward Thayer against the Soran- 
ton Traction Company, tried at Soranton, Pa., last 
week, Judge W. W. Porter of the Supreme Court 
filed an opinion against the plaintiff on the ground 
of contributory negligence. Thayer was a passenger 
on one of the defendant's cars, and stood on the 
back platform when there were vacant seats inside. 
A oollision ocourred and the plaintiff was thrown 
back ward, striking the dashboard with his baok and 
falling into the street. He sustained injuries to his 
back and internally. After discussing the differ- 
ences between steam oars and street oars, and quoting 
several decisions covering both, Judge Porter says 
the trolley car is quite unlike the horse oar, and 
that transportation upon an electrio oar is quite as 
perilous as upon steam roads, Continuing, be says : 
t We reach the conclusion, then, that the platform of 
an electric car is a place of known danger, and if, 
while there, a paesenger who could have found a 
seat within is injured, he is guilty of contributory 
negligence, provided his presence on the platform 
contributed to the injury he received.” It is held 
that such was the case in this instanoe, for if the 
plaintiff had been inside be would not have been in- 
jured in the same manner or to the same extent, and 
possibly not atall. The opinion says it was the 
duty of the jadge below to direot the jary to find for 
the defendant. Judge Smith filed a dissenting 
opinion, in whioh Judge Orlady oonourred. Judge 
Smith holds that the platform of electrio cara is not 
recognized by the publio in general asa place of 


peculiar danger, and that long experience has shown 
this view to be correct. 
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THE NEWS. 


in the Electrical World. 


What is Going On 


LIGHTING. 


Akron, N. Y.—The taxpayers of this village have 
ratified by a vote of 40 to 8 the proposition to purchase 
a $3,000 electric light plant for the village. 


Atlanta, Ga.—At the election held here on the 6th 
inst. there was a decisive majority in favor of munici- 
pal ownership of the local electric lighting plant. As 
& consequence the city will immediately take steps, by 
condemnation proceedings, unless a fair purchase price 
can be agreed upon with the private owners, to take 
possession of the plant. 


Canandaigua, N. Y.—M. D. Munger, of this town, 
has asked the board of trustees for a franchise to estab- 
lish an electric light plant in Canandaigua. Mr. Mun- 
ger was formerly president of the local street railway. 


Elk Rapids, Mich.—A company to be known as the 
Elk Rapids Electric Ligbt Company will probably be 
organized shortly, as steps are being taken in that di- 
rection by leading business men. There is a strong 
demand for electric lights. 


Florence, Ala.—F. M. Perry, a large landholder and 
capitalist, is erecting a flouring mill and cotton gin on 
Cypress Creek, just outside of the city, and proposes to 
erect an electric light plant to be run by the same 
water power if he secures a contract for street lighting 
from the city. 


Fredericksburg. Va.—The committee on lig^t of the 
council bas made arrangements to get power to operate 
the new electric light plant to be built by the city 
from the water power in this vicinity owned by Mrs. 
Martha E. Clarke. 


Grand Rapids, Mich.—The electric lighting contract 
awarded by the council to the Cbase Construction Com- 
pany of Detroit is held up in the council, as it failed 
when presented for final action to get the requisite 
vote. 


Hallstead, Pa.—A contract for lighting the village bas 
been made with a private company by the borough 
council, and the electric plant will be erected at once. 
The Delaware, Lackawanna & Western Railroad Com- 
pany will place 14 arc lights in their yard here, and 
several citizens have agreed to take tho light for their 
houses and business places. 


Horton, Kan.—An electric company of Cleveland, 
O., has been granted the right to construct and main- 
tain an electric light plant in this city. 


Marshfield, Wis.—The bid of the Marshfield Water, 
Electric Light & Power Company for lighting the city 
was rejected by the council as being too high, and the 
mayor has appointed a committee to investigate and 
ascertain the probable cost of maintaining and oper- 
ating a plant to be owned by thecity. 


Marcus Hook, Pa.—Walter G. Rust has been granted 
& franchise for an electric light plant in this borough, 
with these conditions: that the poles and wires he 
erectas do not interfere with other wires and poles in the 
borough; that the poles are straight and neatly 
painted; that at any time Mr. Rust stops running the 
plant the wires and poles are to be removed ; that the 
borough shall have the use of the poles for a fire alarm 
system, and lastly providing that Mr. Rust gives secur- 
ity fora strict compliance with the ordinance. The 
poles and wires are to be exempt from taxes for the 
period of five years. 


Minneapolis, Minn.—City Engineer Cappelen has 
been instructed by the city council to attend the Na- 
tional Convention of the American Society of Municipal 
Improvements to be held in Washington, D. C., on the 
26th, 27th and 28th inst. Mr. Cappelen as the chair- 
man of the committee on electric street lighting will 
submit to the society an exhaustive report on that sub- 
ject which he has just completed. The report, which 
must have entailed lengthy and painstaking research, 
contains a mass of statistics showing the cost of electric 
street lighting in every city of any importance through- 
out the United States. The expenses are shown in detail, 
including the costof steam plants and electric plants 
and their operation, machinery, miscellaneous tools, 
conduits, towers, lamp posts, arc lamps, clerical 
hire, etc. 


Montevideo, Minn.—The Montevideo Roller Mills & 
Electric Light Company sold its mill and electric light 
franchise with all the appurtenances to the James 
Quirk Milling Company of Waterville, Minn. The 
electric light plant cost over $10,000 two years ago. 


Mouroe, La.—An election is to be held here on No- 
vember 9 to vote on the question of issuing bonds for 
waterworks, an electric light plant and other improve- 
ments. 


Mullica Hill, N. J.—À movement is assuming shape 
for having the town lighted by electricity. 


New Orleans.—The Crescent City Electric Light 
Company, & new electrical concern which will soon 
start business here with a capital of $750,000, has 
secured an admirable site for its power house. 


New Whatcom, Wash.—A new electric lighting plant 
is to be erected bere to take the place of the plant de- 
stroyed by fire. Improvements costing $65,000 are to 

e made, the result of which will be to furnish New 


Whatcom with an equipment sufticient to supply the 
entire city with domestic and street lighting equal to 
any municipal corporation in the West. G. R. Lougb- 
den, an electrician, formerly of Pittsburg, Pa., bas 
been placed in cbarge of the plant and will push it to 
an early completion. 


Orangeburg, S. C.—Commissioners of Public Works 
J. G. Wannamaker, T. C. Doyle and T. M. Raysor are 
figuring on the cost of water works andan electric 
light plant for the city, and will bave to bring it within 
the limit of $10,000, the amount of bonds voted for the 
purpose. 


Rutherford, N. J.—The saleof the lighting plant of 
the Rutherford, Boiling Springs & Carlstadt Electric 
Company, which was to have taken place on the 5th 
inst., was postponed at the request of counsel until] No- 
vember 5. The sale was ordered to satisfy a mortgage 
of $35,000 held by the Franklin Trust Company. 


Saratoga Springs, N. Y.—Albert L. Judson of Albany 
hae applied to the board of street commissioners for a 
franchise for an electric light and gas plant to be estab- 
lished in this city. 


South Milwaukee, Wis.— The mayor has vetoed the 
resolution passed by the council for the purchase of the 
electric light plant from the company now serving the 
city with light. 


The Dalles, Ore.—The council bas decided to enter 
into a contract with the electric light company to pro- 
vide 15 arc lights for the city streets at $10.50 each per 
month. 


West Union, 0.—A. A. Kirchner & Co. of Manches- 
ter, O., have made a proposition to the town council to 
put in an electric light plant here and guarantee to 
furnish light cheaper than tbe gasoline lights now in 
use if the council will grant them a 20-year franchise. 


Winona, Minn —Thecouncil has appointed a commit- 
tee to investigate the feasibility of the city operating 
its own lighting plant. 


STREET RAILWAYS. 


Abington, Mass.—The controlling interest in the 
Rockland & Abington Street Railway Company has 
been purchased by Pepper & Register, a Philadelphia 
firm. The road was built in 1892, and the capital is 
$120,000. It has been a success from the start, and has 
always paid an annual dividend of 6 per cent. Its first 
president was the late Maj. E. P. Reed, and since his 
death Moses W. Arnold of North Abington has been 
the president. The road runs from Whitman through 
Abington to Rockland and South Weymouth. 


Atlantic City, N. J.—' The Atlantic City Street Railway 
Company, of which Congressman Gardner is one of the 
promoters, has been granted a franchise to maintain 
& crosstown railroad in this city. 


Austin, Tex.—The council has passed an ordinance 
granting E. A. Ellis and associates the right to build 
and operate a street railway in this city. 


Burlington, Vt.—It is expected that the Burlington 
& Hinesburgh electric road, on which work is about to 
begin, will be completed before the Ist of July next 
year. The grading will be finished this fall. 


Fort Smith, Ark.—A new company is to be formed 
here totake over the street car line and transform it 
into an electric system to be operated in conjunction 
with the electric light plant. 


Frederick, Md.—The Catoctin & Myersville Electric 
Road, which has been building for several months, is 
now nearly completed. The road is five and one-half 
miles long and connects the Frederick & Middletown 
road at Middletown with Myersville. The Frederick & 
Middletown Company will furnish the rolling stock 
and operate the new road. 


Hampton, N. H.—The Hampton & Amesbury Street 
Railroad Company have petitioned the railroad com- 
missioners for authority to issue capital stock to tho 
amount of $40,000 for the purpose of enabling them to 
construct and equip a street railway in the towns of 
Hampton Falls and Seabrook, location having been 
granted by the selectmen of both places. The capital 
stock of the company is fixed at $75,000. 


Honesdale, Pa.—The town council is considering the 
proposition of a company to establish an electric street 
railway here. The company offers to build an opera 
house if they get a franchise for the railway. 


Lockport, N. Y.—The Buffalo & Lockport Railway 
Company has equipped one of the local cars with elec- 
tric heating appliances, and if these prove satisfactory 
will similarly equip all their cars. 


Logansport, Ind.—The Business Men's Association of 
this city have been granted right of way through Car- 
roll county for the proposed Logansport & Burlington 
Electric Railway. Some time ago this association se- 
cured the franchise for an electric road from Logans- 
port to Rochester in Fulton county, and later a franchise 
was granted from Rochester to Winona, in Kosciusko 
county, witha branch to Manitou lake. Thus the 
right of way for a continuous line from Burlington, in 
Carroll county, through Logansport to Winona, about 
sixty miles, has been secured. The organization ofa 
company for the construction of the road will be under- 
taken at once, local capital along the line being largely 
interested. 


Lyons, N. Y.—The construction ofan electric railroad 
between Marion and Palmyra is again being talked of. 
Charles Tassell of Marion is securing the right of way 


for the proposed road, and it is claimed that part of the 
necessary capital has been subscribed. It will cost 
about $70,000 to construct the line. 


Media, Pa.—A deed has been filed at the recorder's 
office here conveying all the property and franchises of 
the Philadelphia, Castle Rock & West Chester Railway 
Company to tbe Philadelphia & West Chester Traction 
Company. 


New York.— President Vreeland states that owing to 
unexpected difliculties encountered in laying the con- 
duits, the Sixth and Eighth avenue lines, whose motive 
power is being changed to underground electric, will 
not be completed before December 1. He thinks the 
Broad way line will not be finished before spring.—The 
railroad committee of the municipal assembly has un- 
der consideration a proposed ordinance providing for 
illuminated signs at night on all street cars indicating 
their destination; for bringing cars to a standstill while 
passengers get off and on; for refunding fares to pas- 
sengers in case of obstruction by fires or other obstacles 
lasting over five minutes; for low steps: for proper 
lighting of cars to enable passengers to read with ease, 
etc., etc., and empowering the mayor to appoint inspec- 
tors at suitable salaries to see that the provisionsof the 
ordinance are obeyed.—The report of the railroad com- 
mittee advising that trolley cars on the Brooklyn bridge 
be required to keep 102 feet apart under a penalty of 
$25 E each offence was unanimously adopted by the 
council. 


Nyack, N. Y.—The Nyack Traction Company has 
prepared plans and specifications for the new car barn 
and power house to be built. Drawings are being made 
and bids will be asked for in a sbort time. 


Ottawa, III.— H. L. Bishop, master in chancery ofthe 
United States District Court, on the 7th inst. sold the 
defunct Streator street railway here for $14,000 to C. 8. 
Barr of Streator, the principal bondholder. 


Richmond, Va.—The projected trolley road from Rich- 
mond to tidewater at Gloucester Point or tbat vicinity 
has aroused so much interest in this city and along the 
line that a company has been organized to take the en- 
terprise in hand. The incorporators are G. E. Detwiler 
and a Mr. Enright, of Amelia County, Va.; G. E. Picot, 
of Richmond; L. C. Catlett, of Gloucester, and Messrs. 
Taylor and Hunton, of New York. An election willbe 
held at Gloucester on the 8th of November to get the 
public vote on the question of issuing bonds to aid in 
carrying out the scheme. 


San Antonio, Texas.—An electric freight railway 
about two miles long is now in operation in this city. 
The line is owned and operated by the Texas Transpor- 
tation Company. It extends from the yards of the 
Southern Pacific Railroad through the streets of the 
city to a station at the City Brewery, and has a number 
of spurs reaching the warehouses and storage rooms of 
the brewery. 


San Luis Potosi, Mexico.—A company has been formed 
for the purpose of building a narrow gauge electric 
railroad from this city to the mining district of Rio 
Verde, 66 miles southeast of here. The name of the 
company is the Potosi & Rio Verde Railway Company. 
It has a capital stock of $200,000. The directors are 
George F. Peabody, Edward M. Shepard, A. Foster 
Higgins, Chas. J. Nourse, Jr., Herbert H. Dean, Samuel 
H. Ordway and Francis N. Holbrook, all ot New York 
City, and Donald C. Brown and Robert S. Towne of St. 
Louis. A concession for the proposed road has been 
obtained from the Mexican Goveinment, and the work 
of construction will commence in & short time. The 
road will be used to bandle ore from the Rio Verde 
mining camp to the smelter in this city. 


South Peoria, III. -The formal opening of the street 
car line here on the 6th inst. was celebrated in great 
style. Bunting was liberally displayed, a band played 
patriotic airs and there was general jollification. 


Springfield, O.—An electric railway from this city to 
Dayton is projected.—The capital stock of the Dayton, 
Springfield & Urbana Railway Company is to be in- 
creased to $1,000,000. 


MARUFACTURING. ETC. 


Chester, Pa.— The Morris Arc Light Company has re- 
ceived its cbarter from Harrisburg, and will now pro- 
ceed with the manufacture of its lamps. 


Utica, N. V.— The Utica Electric Manufacturing & 
Supply Company has closed & contract for & dynamo, 
switchboard and 11 arc and 200 incandescent lamps for 
the New York Mills Company. The plant will be in- 
stalled at once. 


Washington, D. C.—By direction of the Paymaster 
General of the Navy the opening of proposals for fur- 
nishing the Norfolk, Va., Navy Yard with one electric 
traveling crane has been postponed from October 18 to 
October 29, 1898. Contractors desiring to bid on this 
work can obtain full information by addressing the 
Bureau of Supplies and Accounts, Navy Department, 
Washington, D. C. 


TRANSMISSION PLANTS. 


Quebec, Can.—The Shawinigan Water & Power 
Company have let the contract for the construction of 
a canal, power house, etc., at Shawinigan Falls on the 
St. Maurice River, Que., to & firm composed of James 
Barry, John Ross and Jobn A. McRae of Niagara Falls. 
The contract calls for à development of 30,000 horse- 
power, the largest development as yet in Canada. The 
compan y proposes to develop power in the form of elec- 
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tricity and convey it to the city of Three Rivers. 19 
miles distant, and other surrounding points. An electric 
tramway from the falls to Three Rivers is part of the 
scheme, and the promoters are convinced that electric 
power can also be transmitted to Montreal, a distance of 
about 80 miles. The contract awarded to Barry, Ross 
& McRae represents between $300,000 and $400,000, but 
the whole expenditure will amount to at least $1,000,000. 


COMPANY MATTERS. 


Ottawa, Ont.—The Metropolitan Electric Company 
has been granted a charter by the city council and will 
apply to Parliament for incorporation asa company. 
The directors are: James Robinson and F. Caines, Mon- 
treal, A. B. Broderick, T. Lindsay and W. Arnold of 
Ottawa. 


Peoria, Ill.—The Diamond Electric Company's works 
here were sold on the 11th inst. to George C. Bailey of 
Chicago, representing the John A. Roebling's Sons 
Company. under whose claim the factory was recently 
closed. Mr. Bailey's bid was $7,500 and the claim was 
$10,000. The difficulties of the Diamond company are 
attributed toa disagreement among the stockholders, 
and probably after reorganization the business will be 
continued. 


Torrington, Conn.—In accordance with an action 
taken at a meeting held September 6, the E. A. Perkins 
Electric Company has increased its capital stock 
from $5,000 to $20,000. The company has bought the 
factory building owned by E. A. Perkins and two other 
storage buildings. No change has been made in the 
company and the new stock has been subscribed by the 
old stockholders. The company is putting in new ma- 
chinery. 


Warren, O.—The Packard Electric Company has 
reduced its capital stock from $40,000 to $10,000. 


PERSONAL AND MISCELLANEA. 


The Rev. Prescott Ford Jernegan has written to his 
parents at Edgartown, Mass. that he intends to leave 
his present residence in Belgium and return to America 
to make amends for his dealings with his fellow-men in 
the matter of sea-water gold and the Electrolytic Ma- 
rine Salts Company, so far as he is able to do so. 


John Lundie, an engineer formerly connected with 
the Illinois Central Railroad, has been appointed elec- 
trical expert of the Brooklyn Elevated Railroad, and 
will at once begin the work of preparing plans and 
specifications in regard to the change of motive power 
from steam to electricity on the Fifth and Lexington 
avenue lines of the company. As soon as the plans are 
in readiness and the specifications approved by the 
company’s board of directors the various large electri- 
cal os will be asked to submit bids for the 
work. 


Jacob Jatkowsky, the proprietor of a small dry goods 
store in Newark, N. J., was killed by an electric shock 
on Thursday night last. On closing up the store he and 
an assistant named Van Riper were carrying in a show 
case which had stood in front of the store, when the 
metal top of the case came in contact with a low- 
hanging electric light. Instantly the entire frame of 
the case became heavily charged with electricity and 
both men let go of it as the current entered their 
bodies. Van Riper, though dazed for an instant, was 
not knocked down. Jatkowsky, however, fell to the 
ground and lay motionless. Physicians were hastily 
summoned, but in spite of their attentions he died in a 
few minutes. The only marks caused by the electric 
current were a slight burn and abrasion ot the skin on 
his ne band. One of Van Riper’s hands was badly 
burned. 


A trolley car of the Nassau Railroad, Brooklyn, on 
Tuesday evening of last week jumped the track at 
Rogers avenue and East Broadway, crashed through a 
wood fence, ran across Justice Curran's trim-kept lawn, 
and thrust a third of its length through the Judge's 
dining-room window while the family were at dinner. 
They were badly frightened for the moment, but as no 
one was hurt, the ludicrousness of the inirusion soon 
set them all laughing. There were no passengers on the 
car, and the motorman and conductor jumped off when 
it lett the track. ! 


RECENT COMPANY ELECTIONS. 


Albany Railway Company, Albany, N. Y.—Directors: 
Robert €. Pruyn, Anthony N. Brady, A. Bleecker Banks, 
John W. McNamara, James H. Manning, James Mc- 
Credie, William McEwan, Elnathan Sweet, James Rooney, 
John G. Myers, S. W. Rosendale, Clarence N. Flack and 
William J. Walker. 


Cayadutta Electric Railroad Company, Gloversville, 
N. Y.—President, J. Ledlie Hees; first vice-president, 
Thomas E. Ricketts, Johnstown; second vice-president, 
Alvah J. Zimmer, Gloversville; secretary and treasurer, 
George M. Place, Gloversville. 


Columbia Traction Company, Harrison, N. J.— Presi* 
dent, Franklin G. Simmons; treasurer, William C. Allen; 
secretary, Ernest B Foster. The company, organized 
under the laws of New Jersey, is to operate an electric 
railway between the city of Hudson and the village of 
Philmont, N. Y., and furnish lights to the various mu- 
nicipalities through which the road will run. 


Edison Electric Illuminating Company, Boston, Mass.— 
At the annual meeting on the 15th inst. the old officers and 
directors were re-elected with the exception of Director E. 
F. Whitney who has been succeeded by William Powell 
Mason. 


Rockland, Thomaston & Camden Street Railway Com- 
pany and the Knox Gas & Electric Company, Rockland, 
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Me., have re-elected the old officers and directors as fol- 
lows: President, George E. Macomber; treasurer, A. D 
Bird; clerk, Herbert M. Heath; superintendent and man- 
ager, Thomas Hawken; directors: G. E. Macomber, John 
F. Hill, S. M. Bird, W. S. White, W. F. Cobb, A. F. Crock- 
ettand H. L. Shepherd. 


Schuylkill Valley Traction Company, Norristown, Pa. 
(reorganization).— President, C. D. Beebe; general man- 
ager, secretary and treasurer, R. M. Douglass; superin- 
tendent and electrician, A. G. Davids; directors: C. D. 
Beebe, N. H. Larzelere. R. M. Douglass, Thomas Corday, 
D. B. Shepp, H. S. Holden and G. B. Leonard. 


Standard Light & Power Company, Montreal. Can.— 
President, w. McLea Walbank; vice-president, J. H. Bur- 
land; secretary, E. Craig; directors: W. McLea Walbank, 
J. H. Burland, Peter Lyall, W. S. Evans, L. H. Heneault, F. 
Dagenais and M. P. Davis. 


Utica & Deerfield Street Railroad Company, Utica, N. Y. 
— President and general manager, Frederick B. Weaver; 
secretary and treasurer, W. Pierrepont White. 


COMMERCIAL PARAGRAPHS. 


A New Circuit Breater. 


Below we illustrate a new circuit-breaker which bas 
been on the market for several months and has been used 
on some of the largest installations in New York City; it 
is worthy of mention owing to its many advantages over 
other circuit-breakersand the many new and novel features 
which are embodied in the construction of the instrument, 
The action is also new and radically different from any 
other instruments on the market. 

This circuit-breaker is manufactured by the firm of F. A. 
LaRoche & Co., 13th and Hudson streets, New York City, 
who are also the manufacturers and owners of the Ideal" 
circuit-breaker, which has heretofore been mentioned in 
the various journals They also manufacture a full line of 
switches, switchboards and all kinds of switching devices. 

The new circuit. breake.'s trade name is '' Victor," and 
th- name is a very appropriate and deserving one. The 
style of this circuit breaker is of the fl y-out action, but the 
danger to the operator is r duced to a m'nimum owing to 
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the shortness of the blades and the momentum being 
checked or broken as soon as the circult is interrupted. 

They are made of the independent action, that 1s to say, 
each blade is separately thrown in and controlled, and in 
case of a short circuit or overload both blades simulta- 
neously open up, the action in that respect being similar 
to the well-known “Ideal " circuit-breaker, which was the 
first circuit-breaker put on the market with this novel 
feature. 

Neither the Victor ” nor Ideal“ can be closed as long 
as the overload or short circuit exists in theline. As soon 
as the blade is thrown in, and you attempt to throw the 
opposite blade ın, the b'ade already in the clips will open 
up independently of the blade being c'osed, thereby 
making it unnecessary to use knife-switches in conjunc- 
tion with these circuit-breakers. Each blade has a separ- 
ate latch and catch which acts on the roller principle, re- 
ducing the friction toa minimum. Also, each blade is in- 
dependent!y hinged ona self-locking hinge post, which 
by the act of closing the blades compresses the blades of 
the hinge post, and which can be compressed to any de- 
gree, as this locking device is graduated and is adjustable, 
and can be set with a pressure of 1,000 pounds to the square 
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inch of pressure between the clips and blades, therefore 
always making that a solid mass of copper. 

It has never yet been known that any of these breakers 
became heated at the hinge post with double the amount 
of current passing through for what it is intended. The 
breaker is equipped with new style carbon breaxs of lib- 
eral capacity, so adjusted that tbe blades have left the con- 
ducting cl!ps oneinch before the break taking place on the 
carbon, thereby pre: enting burning of the clips, freezing 
and cutting, which so often cause trouble with switches 
and circuit-breakers. 

The solenoid is differentially wound, which concentrates 
the force to the hole of the solenold, very little current 
passing through the outer coil. The coils on the circuit- 
breakers from 100 amperes up are wound with bare copper 
and carefully insulated, yet when the coil is completed It 
looks like one solid spiral of copper. It is as yet the neat- 
est method employed in making coils for automatic 
switches. The entire circuit breaker is made up of cold 
hard-drawn copper, no castings being used throughout its 
entire construction. 

The whole conducting parts of this circuit-breaker are 
calculated on a basis of 750 amperes to the square inch 
sectional area. Each blade has an independent plunger 
and copper steel spring, which can be removed if required 
from the front or back of board as may be desired. 

Another advantage of this circuit breaker is the few 
n'imber of holes that need be drilled in the switchboard— 
only seven holes being required to hold the circuit-breaker 
in place and on the board. The range of adjustment is 
large, namely, a circuit-breaker with a normal rating of 
200 amperes can be adjusted to break a circuit any where 
between 100 and 400 amperes. i 

They are also made with underload attachment. Every 
one of these circuit-breakers is carefully and accurately 
calibrated, and they are as reliable as any ampere-meter 
on the market. 


Large Orders for Spiral Riveted Pipe. 


The great strength and durability of this style of water 
pipe, the ease with which it may be handled, and the fact 
that it is not liable to give troubie through leakages, has 
brought a steadily increasing demand for Root's Spiral 
Riveted Pipe. 

The Abendroth & Root Manufacturing Company, 28 
Cliff street, New York, sole manufacturers, report a num- 
ber of large orders recently received. 

To the Sheely & O'Shee Company, contractors, of Lin- 
coln, Neb., they have lately shipped 12,000 feet of their 
pipe which will be usedin extending the waterworks at 
Janesboro, Minn. 

About 10,000 feet have been sent to Milledgeville, III., 
and 15,(00 feet to the city of Augusta, Wis. 

The U.S. Water & Steam Supply Company, contractors, 
Kansas City, have placed an oider with the company for 
about 5,000 fect of pipe which will be used at Concordia, 
Mo., and 6,500 feet are to goto J. L. White, contractor, 
W yoming, III. 


Removal Notice. 


The general Eastern office of the Siemens & Halske 
Electric Company of America has been removed to the 
Land Title Building, Philadelphia, Pa. Their New York 
office for local business (metropolitan district) is now lo- 
cated at Room 511, Cable Building, 621 Broadway, New 
York City. 


The Electric Appliance Company, Chicago, are calling 
attention to their new self-contained automatic book. 
This hook is exclusively the Electric Appliance Oom- 
pany’s design and manufacture, and a number of very 
strong claims are made forit. It is very easy to install 
and occupies very little space. It is put together complete 
and adjusted before shipping, and is therefore sure to 
reach the customer in good shape. The contacts are al- 
ways visible upon opening the door, which makes it easy 
at any time to see that everything is in working order. 
The hook is constructed with a cam at the back to prevent 
the lever being bent back out of shape. This hook is ap- 


. parently a very desirable article. 


INVENTOR3.—We neither purchase nor sell your 
patent, but we examine and report on it to you. If it has 
merit we furnish endorsements of experts that commend 
it to capitalists—and those whocan use it. Correspondence 
solicited. Fees moderate. Address 

EXPERT, care ELECTRICITY. 


INCORPORATIONS. 


The Electric Railway & Manufacturers’ Supply Com- 
any. San Francisco, Cal. Capital stock, $50,000, of which 
500 has been subscribed. Incorporators: Allan S. J. 
Boure, S. H. Taylor, Frank Frísbie, Harry P. Bowie and 
H. S. Hagan. 


The Sedalia Electric & Railway Company, Sedalia, Mo, 
Capital stock, $400,000. Incorporators: C. H. Reeve J.O- 
DeLong, J. C. Van Riper, W. O. Evans and A. M. Trader. ` 


The Cincinnati, Milford & Goshen Street Railway Com- 
rany, Cincinnati—to build an electric or other railway be- 
tween Linwood, in Cincinnati, and Goshen, Clearmont 
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(Vor. XV. No. 15. 


County, running along the Oincinnati, Columbus & 
Wooster turnpike, through the village of Milford. Capital 
stock, $10,000. Incorporators: Frank A.Goodwin, Fred- 
erick E. Niederhelman, William O. Compton, Lennox O. 
Goodwin and 8. W. Kittering. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED OCTOBER 11, 1898. 


EGECTBIO BAILWAYS AND RAILWAY APPLIANCES. 


612,062. Trolley-Arm. Benjamin R. Shopp, Jr., Jersey 
City, N. J. Filed March 15, 1894. 

6:2,008. Switching Mechanism. George W. Singleton, 
Syracuse, N. Y., assignor to Peter J. Ramion, John A. 
Henesey and Matilda E. Ramion, same place. Filed 
Jan. 18, 1897. Rene» ed March 5, 1898. 

612,068. Electric Kailway. Frederick D. Sweet, Elyria, O. 
Filed Nov. 22, 1897. 

612,182, Electric Trolley Device. Charles L. Jeffrey, 
Johnstown, Pa., assignor to the Steel Motor Company, 
same place. Filed Jan. 12, 1898. 

612,284. Electric Traction Apparatus. Raoul Demeuse, 
Brussels, Belgium. Filed July 23, 1897. 

612,255. Trolley-Pole. Virg!l A. Mason, Austin, Tex., as- 
signor of one-balf to El'zabeth Covert, same place. 
Filed April 20, 1895, 

612,844. Underground Electric Railway. Charles W. 
Jenkins, Ric!'imond, Va., assignor to Wilton F. Jenkins, 
same place. Filed Oct. 28, 1897. 

612,851. Trolley-Wheel Support Edwin Lane, Johrs- 
town, Pa. Filed June 28, 1897. 

612,021. Car-Fender. Cyrus Coplantz, Joliet. III., assignor 
to Hugh L. Coplantz and Frank E. Cheesman, same 
place. Filed May 81, 1898. 

612,840. Oar-Fender. Morris Hirsch, New York City. 
Filed March 13, 1897. 


ELECTRIC LIGHTS AND APPLIANCES. 


612,049. Are-Lamp Globe. Henry G. Mills, Milwaukee, 
Wie. Filed May 10, 1897. 

612, dv. Casing for Elect-ic Car-Lighting Apparatus. 
Waiaid F. Richards, Buffalo, N. Y., assignor to Charles 
M. Gcvid, same place. Filed Nov. 26, 1897. 

612,152. Elevtric-l.amp Socket. Frank M. Bell, New York 
Oity, assiguu: of one-half to Wilma Pollack, same 
place. Filea Jan. 1U, 1598. 


ELECTRICAL Mau !INERY AND APPARATUS. 


612,015. Lightning-Arrester. Oummings C. Chesney, 
Pittsfield, Mass., assignor to John F. Kelly, same 
place. Filed Jan. 15, 1898. 

612,088. Electric Switch. Gerald W. Hart, Hartford, Conn., 
assignor to the Hart & Hegeman Manufacturing Oom- 

ny of Connecticut. Filed Oct. 28, 1896. 

617,122. Electrical Converter. Ferdinand Schwedtmanr, 
8t. Louis, Mo. Filed Aug. 28, 1897. 

612,146. Electric System of Distribution. Joseph N. 
Thomas, Johnstown, Pa., assignor to the Johnson 
Company, Lorain,O. Filed Feb. 15, 1898. 


612,192. Hinge Oonductor for Electric Currents, Frank 
E. Chandler, Brandon, Vt. Filed Jan. 8, 1898. 
612,208 Contro'ling-3witch for Electric Motors. Reese 


Hutchison. Mobile, Ala., assignor of three-fourths to 
James H. Wilson and Joseph A. Maloney, same place. 
Filed Feb. 17, 1898. 

612,212. Rbeostat. Edwin O. Raster, Chicago, Ili., as- 
signor tothe Raster O1irbon Rheostat Company, sa ue 
place. Filed April 11, 1898. 


TELEPHONE AND TELEGRAPH APPARATUS. 


612,172. Telephone Arm-Rest. James R. McKelvey, Law- 
renceville, Ga. Filed Aug. 23, 1897. 

612,219. Telephone Central Station apparatus. Julius H. 
West, Berlin, Germany. Filed July 8, 1896. 

612,286. Circuit-Controller and Receiver-Support. Luis 
Duque, Paris, France, assigno:, by direct and mesne 
assignments, of two-thirds to Addison Bybee, Chicago, 
III., and H. E. Freudenthal, Pioche, Nev. Filed Aug. 
21, 1897. Renewed June 9, 1898. 

612,830. Telephone Pav-Station. William Gray, Hartford, 


Conn., assignor to the Gray Automatic Telephone Pay 
Station Company, aame place. Filed Nov. 21, 1895. 


MISCELLANEOUS. 


612,009. Process of and Apparatus for Electrolyzing Sea- 
Water. Giovanni B. Baldo, Triest, Austria-Hungary. 
Filed Oct. 5, 1896 

612,250. Process of Electrolytic Separation of Metals. 
Heinrich von der Linde, Crefeld, Germany. Filed 
Nov. 19, 1897. 

612,826. Electric Battery. Manes E. Fuld, Baltimore, Md. 
Filed Aug. 4, 1897. 


RE-ISSUE, 


11,097. Conduit-Outlet Insulator. Frederick W. Erickson, 
Boston, Masa.. awiguor of one-halfto Eric E. Krick gn, 
same place. Filed June 25, 1898. Original No. 566,507, 
dated Aug. 25, 1898. 


$*999999999999992999999999999999**99* 2994 99949499494 9954 


4 $1.00 | Given Free 
B 0 0 K of MA pame Mienke is 
EUGENE 

FIELD'S 
POEMS* 


Handsomely Illus 
trated hy thirty- 
two of the World's 
Greatest Artists 


Field Monument Souvenir 
Fund. Subscribe any amount 
desired, Subscriptions as low 
as $1.00 will entitle the donor 
to this handsome volume 
(cloth bound, 8x11). as a sou- 
venir certificate of subscrip- 
tion to fund. Book contains a 
selection of Field's best and 
most representative works and 
is ready for delivery, 

But for the noble contri 
bution of the world's greatest 
artists this book could not 
have been manufactured for 
less than $7.00 

Ihe Fund created ic di- 
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vided equally between the family of the late Eugene Field 
and the Fund for the building of a monument to the mem- 
ory of the beloved poet of childhood, Address 
EUGENE FIELD MONUMENT SOUVENIR FUND, 
(Also at Book Stores) 180 Monroe St., Chicago 
If you also wish to send postage, enclose 10 cts, 
2OOO50005 6506000000000 E 9949949424 99494 9 


Wention this Journal, es Adv, is inserted es our Contribution, 
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TELEPHONE AND TELEGRAPH. 


A New Opposition Telephone Company. 


On Wednesday last the People’s Telephone Corporation 
of New York filed articles of incorporation at Albany, and 
it is asserted that they have already acquired a fran- 
chise and have the capital necessary to equip exchanges, 
Jay wires and supply 40,000 or 50,000 subscribers with new 
and improved instruments. The company is formed 
as & result of the agitation against the alleged exorbitant 
charges of the Bell Company in New York, and has at its 
back the Board of Trade and Transportation, who have 
vainly fought for legislative aid in getting lower rates at 
several sessions of the Legislature. Mr. Frank 8. Gard- 
ner, secretary of the board, has publiely explained the 
purposes of the new organization. He says the new com- 
pany Inte: ds to cut the unlimited service rate, which is 
now $240 per year in Manhattan, to $1.0, and the present 
minimum rate of $90 for (00 messages to $40 for 400 mes- 
seges. The residence message rate for service on private 
wire is to be $80, and families living in apartments and 
flats are to be furnished with an unlimited service on 
group lines for $1 per month. In Brooklyn, the unlimited 
service rate of $150 is to be cut to $75. The inter-borough 
charge is to be cut to five cents per message. The com- 
psny will guarantee that such rates shall continue five 
years. Connections for long distance telephones are also 
to be made. The officers of the company, elected Thura- 
day last, are: President Darwin R. James, president of the 
Board of Trade and Transportation; vice-president, Ellas 
8. A. de Lima, of the commission firm of D. A. de Lima & 
Co.; secretary, Frank S. Gardner; treosurer, Silas B. 
Dutcher, president of the Hamilton Trust Company. 


In Cuba telegraphic communication exists between the 
different interior towns and principal villages over lines 
that were erected by the Spanish Government, erected in 
the rudest fashion, many of the wires resting on trees 
without the vestige of an insulator. There are four cable 
lines connected with Cuba. The International Ocean 
Telegraph Company has a cable from Havana to Florida; 
the Cuban Submarine Company has a cable connecting 
Havana with Saptiago de Cuba and Cienfuegos; the West 
Indian and l'anama Company has a cable connecting 
IIavana with Santiago de Cuba, Jamaica, Porto Rico, the 
Lesser Antilles and the Isthmus of Panama; the Oompa- 
gnie Francaise de Cables Sous-Marins hasa line connecting 
Havana witb Santiago de Cuba, Hayti, San Domingo, Ven- 
«zuela and Brazil. An English cable between Santiago de 
Cuba and Cienfuegos connects with a land line giving com: 
munication with Havana. The only three towns in Cubs 
having cable connections are Havana, Cienfuegos and 
Santiago de Cuba. The Statesmen's Year Book for 1898 is 
authority for the ipformation that there are 2,300 miles of 
telegraph line with 153 offices in Cuba. The principal 
towns iu Ouba are lighted by electricity, as are also 
the greater number of the sugar estates. Ibere are 
&bout 475 miles of telegraph lines in operation in Porto 
Rico, and submerine cables connect 8an Juan with St. 
Thomas and Jamaica. - 


At the annual meeting of the stockholders of the Home 
Standard Telephone Company held at Albany. N. Y., on 
the llth inst., the following officers and directors were 
elected: President, Joha M. Biiley; vice-presidents 
Henry Russell and James Rooney; treasurer, Howard 
Hendrickson; secretary, Charles L. A. Whitney ; direct 
ors: John M. Bailey, Henry Russell, John A. McCarthy, 
John H. Farrell, William P. Rudd, Charles L A. Whitney, 
James B. Lyon, Howard Hendrickson, James Rooney, 
Ten Eyck T. Mosher, John Wagner, Wm N. S Sanders, 
Thomas W. Cantwell, William H. Keeler and Frank B. 
D :lehanty. 


Judge John A. Williams of the U. 8. District Court has 
i «sued an order restraining the city of Helena, Ark., from 
eaforcing an ordinance regulating the rates of the South. 
western Telegraph and Telephone Company which the 
council! passed recently. The ordinance max:s the rates 
for telephone service $1.50 per month for residences and 
$2.50 for business offices. The passage of tbe ordinance 
was fought bitterly by tbe company, which claims that the 
constitution does not permit a city cou: cil to regulate its 
rates. On the other hand, the city sets up the fact that the 
same company is furnishing other cities in the State, 
namely, Little Rock, Pine Bluff and Fort Smith, with the 
same service at even lower rates, and they simply want to 
be treated as other towns are. The case will be fought to u 
fivish in the courts 


The subscribers to the telephone service of the Chesa- 
peakeand Potomac Telephone Company in Washington, 
D. C., met a few evenings ago in Willard’s Hall and 
formed a permanent organization for the purpose of pro- 
viding ways and means to prosecute the suits brought 
against the company to enforce compliauce with the re- 
cent Act of Congress regulating the rates for telephone 
service In the District of Columbla. At the conclusion of 
the speeches it was decided by unanimous vote that tbe 


subscribers who pay $100 or over for the use of a telephone 
sball pay $5 monthly into the association’s fund, and those 
who pay less than $100, $250 per month. In addition to 
those who were already contributing members, thirty-five 
new members signed. 


The executive committee of the National Association of 
Fire & Police Telegraph Superintendents and Municipal 
Electricians met at Wilmington, Del., on the 8th and 9th 
inst., to consider arrangements for the convention of the 
association next year which is to be held in Wilmington. 
The Board of Trade appointed a committee to assist in en- 
tertaining the visitors. The tug Laura B. was chartered to 
take them on a trip down the river and a dinner was 
provided for them at Delaware City. Everything con- 
spired to make their visit a pleasant experience. The 
principal work of the committee was revising the by-laws 
of the association and discussing arrangements for the 
next annual meeting, one of the features of which will 
probably be an exhibition of electrical supplies. 


The Conway Telephone Company is now building a line 
from Tishomingo, I. T., to Denison, Tex. The line is con- 
structed as far as Emet and will come down the Washita 
river from there to Linn, from Linn to Cumberland, Oliff, 
Grantham and small towns in that section, then across 
country to Mead and to Colbert and from Colbert to Deni- 
son. This is an extension of the line that now runs 
from Tishomingo to Oakland and from Oakland to Ard- 
more. It will connect every town in the Ohickasaw 
nation by telephone in the near future, and it is expected 
that it will be in operation into Denison by the middle 
of December or perhaps before that time. 


The New Telephone Company of Indianapolis has been 
grauted a franchise in Anderson, Ind., and has made a 
contract with the Overshimer company of Elwood, an 
independent organization, by which all patrons of the 
latter may use the New Company's toll lines. The New 
Company expects to have its Anderson exchange in oper- 
ation before the Ist of January. 


A representative of the Mutual Telephone Company ad- 
dressed the council of Waterfoid, Pa., at its last meeting, 
laying before them & scheme for the establishment of a 
Joca! telephone exchange. The members were favorably 
impressed, and an ordinance will be introduced at the next 
mecting grantiog him a franchise. 


The West Virginia Telephone Company has been grant: d 
a franchise in Sistersville, W. Va. The old McGhie & 
Moore line, which has been in operation about six months, 
has been ordered removed and the new company will g«t 
ful] possession of the field. 


The Pan Telephone Company has resumed operations at 
Fort Smith, Ark., having purchased the plant from L. E. 
Ingalls which had been sold to him by Ool. James Bris- 
zolara who had obtained it by purchase at a judgment 
sale to satisfy a claim of [ngalls against the original com- 
pany. 

The franchise of the Atlanta Telephone Company to 
build, equip and put in operation a new telephone system in 
Atlanta, Ga., has been extended until May 1, 1899. The (x 
tension was granted by the general council. 


The ordinance of the Chattanooga council granting J. A. 
Helvin a franchise for the establishment of a new tele- 
phone system in that city has been renewed and extended 
to February 1, 1899. 


The Drawbaugh Telephone & Telegraph Company of 
Philadelphia has filed plans for its proposed system in 
that city with the Board of Highway Supervisors. 


New Companies Incorporated. 


The Panhandle Telephone Company, Moundaville, W. 
Va Capital sto: k, $50,000. 


The Thomasville Telephone Company, Thomasville, 
N. O.—to establish a telephone system in Thomasville and 
surrounding country. Oapital stock, $6,000. Incorpo- 
rators: F. 8. Lambeth, J. W. Lambeth, C. A. Julian, J. F. 
Haden and others. 


The Grand Prairie Telephone Company, Hazen, Ark. 
Capital stock, 810, COO, of which $4,000 bas been sub- 
scribed. Incorporators : Geo. D. Fuster, J. G. Thweats, J. 
M. McClintock, A. L. Aydelott, David Brockaway and 
others. 


The People’s Telephone Corporation of New York—to 
operate a telephone system in New York City and in other 
cities, towns and villages in New York and other States and 
in the Dominion of Canada. Capital stock, $5,000,000, di 
vided into $2,000,000 preferred and $8,000,000 common 
stock. Directors: S. B. Dutcher, J. E. Nichols, E. S. A. 
De Lima, Francis O. Travers, Frank Brainard, J. Fred 
Ackerman and Darwin R. James of New York City. 
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ELECTRICAL SECURITIES. 


. The subjoined quotations of Electrical Securities dealt in at the leading commercial centers are compilec from special reports received by ÉLECTRICITY from a variety of sources. 
Tho utmost care is exercised in their collection and preparation, and every effort is made to secure accurate and reliable information. The management of this journal will esteem it 
a favor to have brought to their attention any inaccuracies readers may discover in these columns. 


Abbreviations : crt. indb., cert iicate of „ cola cre! cons., Conso: const e cones convertible; com., common; deb., debentures; exten., 
tension; gen., general: g., gold; guar., guaranteed; inc, income; imp., improvement; pd., paid; pfd., preferred; mtg., mortgage; tr., trust; A., annually; S., semi-annually ; 
&. Ae A. & O., Api. and Oct.; F. E. A., Feb. and Aug.! M. & S., May and Sept.; J. & D., July and Dec.; J. & J., Jan. and June. 5 tr., . yi 8. y 


STOCKS. m 


PASSENGER RAILWAYS. | PASSENGER RAILWAYS. 


Capital Stock. - | | 
— Rate and Date ot 
WANE. Par|Authorz'd| Issued. dast Div. Bid. |Asked. | NAME. |. Par 


Capital Stock. 


om, 


Rato and Dato of 


Authorz d( Issued. 


Last Div. Bid. jA«ked 
.-7 Oct 17: | Hartford Conn.- Oct 17: | 
Albany. N Y Hartford Street Ry. Oo e.. . . 100 84.000.000 $200,000|8 & B., Jan., 98 |140 | = 
Albany Hy. Oo.: s seuser irise 2.000, 000 81.750. 00017 & Q.. Aug. . 151 | 158 Hartford & West Hartford RR. . . 100 1,000,000) 247.000. ............ ede 
Troy Oity Railway Co. 2,000,000 2, 000, 000 1 % Q., Aug , 98, | 55 67 
Traction Co. (Saratoga) 50,000 50,0000 P .. |Holyoke Mass.— Oct 17: " 

Allentown Pa.—0ct 17: Holyoke Street Ry. Oo..............| 100| $00,000 400,000 & A., Jan., 98. |180 0 

Allentown & Lehigh Val. Trac. Oo. 4,000,000] 1,500,000] .......00.:. .. | 15 Hoboken, N. J.—Oct 17: 

Bridgeport, Conn- Oct 17: . North Hudson Oo. (N. J.) Ry. CO. . 25 1,250,000| 1,000,000/8 %, 1892. 70 | = 

ridgeport Traction Oo 2,000,000} 2, 000, 0001 Aug., 7. $0 | .. Indianapolis. Ind—Oct 17: 955 n 

Baltimore, Md.—Oet 17: **Citizens’ Passenger Ry..........e.| . . O00, 5,000,000, ............ 2% 

Baltimore O!ty Passenger Ry. Oo... 6,000,000] 2,500,000|5 % S., July 2,98. | 65 | 65% Lancaster, Pa. Oct 17: 

aBaltimore Consolidated Ry. Co. 10,000,000] 9,177,000/2 % S., July 15, 98 23 | 23). ||Pennsylvan!a Traction Oo..........| 100, 10,000,000) 9,900,000; ... ... . . . e. es 

Central Ry. Co. of Baltimore City. 800,000| 3800, OO 6K A. Dec., 1897. m Lancaster & Col. Electric Ry. Vues]! esaeen 87,500! . . ee es 

Boston, Mass.— Oct 17 * West End Street Railway.. 55 „ „46 „4 "^ * 226562 2% „% „ „% „„ % %% %%% . „ „ „„ „ „60 os ee 

New England Street Ry............. 5,000,000] 1,081,925|1 % Q., Jan.15, '97.| ... T Louisville, K y.— Oct 17 : 

North Shore Traction Oo.......com. 4,000,000| 4,000,000} ..........-. 10% 12 ||Louisville Rr . com. 100 4,000,000) 8. 500,000 14 ., Oct., 97 | 35 29 

North Shore Traction Co........pfd. 2,000,000} 2.000. 0006. % S., A. & O. 18%) do [Louisville Ry. .. pd} 100 2,500,000) 2,500,000 2% % S., Oct. 1, 48.101. 

b West End Street Ry. Co.. . . com. 10,000,000} 9,085, 0003 5% % S., Oct., 88. 85% 86 
West End Street Rv. %o...8 % pid. 6,400,000} 6, 400, 0004 % S.. Oct. 1.'98. 105 | 1C6 Minneapolis. Minn.- Oct 17: 

Boston Elevated R. NN ES 10,000,000 2% 26 Aug. 98, 0974 10 Twin City Rapid Transit. . com. 100 one UD 191 00 UE PR 2 ih 

Brooklyn N. Y.- Oct 17: Twin City Rapid Transit....7 & pfd.i: | ,000, 4, | 4 *. Jan., '98. || 10134 

Brooklyn City & Newtown Ry...... 2.000, 000 1,923,400:2 & Fob. 1, 1898. 210 Jis gis | Montreal, Canada.- oet 17: " 

Brooklyn T Transit Oo., tr certf.. 20, 000,000] 20.000, 0 ͤln. . St) 64% Nontreal Street Ry. Co 80 4,000,000} 4,000,000 8 % S., N. & N. 75 276 
Brooklyn Heights Rallroad......|.... 200,000; 200. secs 2 2 oo | ee Toronto Street Ry. Co.... ..........| 100 6, 000.000 6,000,000,124 % S., J. & J. ] 3!,| 104 
$dBrooklyn City RR......... guar 12,000, 000 12,000,000 25% % Q., July, 98.217 | 220 
eBrooklyn, Queens Oo. & Sub. RR. 2,000,000! 2, 000.0000 ; os vi Memphis, Tenn.- Oct 17 : 

Coney Island & Brooklyn RR....... 1.000, 000 1.9000. 000 1% * Oct. 1,97. |... 240, Memphis Street Railway Co. . . .. . 100 5000, 0 — 500,00C| . . . ... 18 a 

Kinga County Elevated............. 4,750,000 4,750, 00 0 r.&r 4 5 534 

Kings County Traction Co.... ee... 4,500,000 4,500,000 1 X July 26, 97 ee se New Haven, Conn.- Oct 17: 

Nassau Electric Railroad s.c.. 0 . pfd. 6,000,000 6,000,000 (EEIE ZESZLI E E] 70 oo Fair Haven & Wentville RR......... 25 1,500,000 900,000 f * S., t 97. 62 . 
fAtlantic Avenue Railroad TITEL 2,000,000 2,000,000 e e %%% % 6 6 W ee ee New Haven Street Railway Oo... m 100) 1,250,000 ] 000.000 2! x " Jas 96. 60 80 
gBrooklyn, B P W. E. Railroad.. eee 1,000,000 1,000,000 e „% % % „„ ee ee New Haven & Center ville 100 700,000 300.000 e e — 

[4] 
Buffalo. N. Y .—0ct17: Winchester Avenue RR... 25 1,000,000} 600,000 4% 40 42 

Buffalo & Niagara Falls Elec. Ry. 1,250,000] 1,250,000] f eee 65 | 66 |New Orleans, La.—Oct 17: 

*Buffalo Railway Oo.... „ 6 %%% „%„6„%0ö% 6,000,000 5,870,500 1 >. 4 Q. Dec., 97. 79 81 NOM & Olai borne RR. Oo. CORB 40, 240.000 AN 8 : Jan., 98 s o. 

ew Orleans & Carrollton RR... . . 100, 1,200,000| 1. 200.000 1 % Q., Jan., 98. 121 125 

Columbus O.-9et 17: i New Orleans Traction Co......com. 100! 5,000,000] 5,000,000, E . f 8*4 

Oolumbus Street Railroad...... eee 8,000,000} 3, 000. 000 1 % Q., Aug., '98. | 93 54 New Orleans Traction Co.......pfd.| 100, 2.500.000 2.500, ..... essc T 

Oolumbus Centra: Street Railroad.. 1,600,000 1,500,000) .........-.* ee oo 5 City RR............. guar. 100, 2,000,000 2.000,000 3 26 S., Jan., '98 1 32 

" New Or. City & Lak — 100. 2.000.000 2,000,000 4 % S., Jan., 98. * 85 

Charleston, S. C.—Oct 17: Orleans Railroad. ee M 9 5 diii ua 50 500,000 125.000 172 9 „ done, 94 23 25 

Charleston City Ry. Coo ᷣſᷣ 100,000| 100. 0008 & S., Jan., 98. oe a St. Charles Street Raillway..........| 50; 1,000,000} 1. 000,000 1% %. Jan., 98. 52% 55 

Enterprise City R er 1,000,000 250,000 E ME ER PP M 

17: pants New York—Oct 17: 

Chicago, Il.—Oct 17: Central Crosstown RR...............| 100 600,000 600,000 275 % Q. 255 - 

Ohicago City Ry. Oo................. 12,000,000| 12,000,000,8 & Q. 290 | 291 eChristopher & 10th Sts. RR..guar., 100 650.000 650,000 2 % Q., July, 98. 0 | 165 

Ohi o & South Side R. T. RR..... 10,823,800 10.3283, 800 oe FM Dry Dock, E. Brdw'y & Battery RK. 100 1,200,000| 1,200,000 17 % Q.,A ug., 98. 170 190 

Lake Street Elevated RR............ 10,000,000 10.000. 00(Jh. 12% 18 dNMetropolſtan Street Ry. Co. 100 30.900.000 80,000,000 1*4 % Q., Oit., 98. 5% ^, 160 

Metropolitan West Side Elev. Ry... 15,000,000; 15,000,000] .... e. esee - 8 eBleecker St. & Fulton Fy.Ry.guar| 100 900.00 900.000 *4 % A., July,'c8. | 4.67 

Met. West Side El. const. stk........ 15,000,000| 2,500,000] ............ a =e Broadway & Seventh Ave. ..guar. 100| 2,100,000] 2,100,000 21. % Q. 27. 225 

North Chicago Street RR............ 10,000,000} 6, 600, 000 8 3% Q., Oct., 98. 218 217 4 Rivers RR. guar 100 1, 00.000 1,200,000 214 % Q. 177 185 

North Chicago City RR . Sx 1 8 500,000 249, 90o( l 33nl T A Eighth Avenue RR... 100 1,000,000, 1.000. 00 0 ..-. 2 . 348 | Bes 

South Chicago Ny ilway........ 2. 000,000 1,603,200) ............ T ES 142d St. & Grand St. Ferry RR.guar| 100 750.00 743,000 4/4 % Q. 360 | 8653 

West Chicago St. RR. Oo 20,000,000] 18, 189,000 134 % Q., Oct. 98 | 9274) 934 | Ninth Avenue K...... . ..guar. 100 800.000  R00.000 ...... seese 165 os 
jChlcago West Div. Ry.......guar.|..../ 1,250,000] 624,900 35 X ee T kSixth Avenue RR............guar| 100 2.000.000 2,000,000  ............ 200 | 2:5 
Chicago Passenger Ry. . . . . guar. 2,000,000} 2.000, 000 5 % 8. oe 85 (Twenty-third St. R. R. Go.. guar. 100, 6.00 600,000 4% % Q. 310 5 

Cincinnati, Ohio. Oct 17: Second Avenue RR..................| 100. 2.500.000 1. 02.000 2 % Q.. July. 98. 178 182 

I Third Avenue RR......... 100: 12,000,000; 10.000.000 $2 p. sh. Aug. £8. [151%] 153 

OlncinnaH Ine: Diane yore ole. 1,000,000] 575.0000 Lees e| 20 | m42d St.,Manhatv’le & St. Nich. Av 100 2.500.000 2,500,000] . ... 64 | 85 

reni qo calla AMAN d 150,000| _ 150.000234 &., Feb., '98. |.. | 75 Unſon (Huckleberry) Ry 100| 2,000,000| 2,000,000; . .... .. M5 | 209 

Cincinnati, Newport & Oov. 8t. Ry. 4.000.000| 8.500, 0000000 23 25 Spee ee se 

R 18,000,000 14.000.000 17 % Q., Jan., 98. 117 | 117% Newark N. J.—Oct 17: 

Mt. Adams en Park Inc. Ry. 2, 500, 000 2, 200, 000 1 % Q., Jan., 98. - 5 Traction Co. of N. J... 100 ene EA TN 50 50 
Oct 17: ewar assenger Ry. Vide due WU, ,000, e um 

Cleveland, Ohio nHapid Transit Street Ry... DUI 100 504,000 — 504,0001124 & A. 195 | 205 

Agron, Bed. & Olev. Elec. Ry ee 1 000 000 1,000,000 37 * Jan., 98 89 41 E ee 

Cleveland City Ry. e»coococet»coceco0e 8.000.000 7,600,000 4 ., Oct., 98. 70 14 Pittsburg, Pa.—Oct 17: | 

Cleveland Electric Ry... .. . . .. 100| 12.000.000 12.000, 000% „ Q., Oct., '98 | 79%| #1 | Allegheny Traction (o. ...| 50] 500,000) 500.000  ............ zi 

it. Mich.— Oct 17: ape oOonsolidated Traction CO.. . com. 50 15,000,000, 15,000,000 2 &, Jan., '95. 2114 

Detpolt, c i * Consolidated Traction Oo......pfd.| 50|15,000,000 15,000,000 3 %, May, '97. « 865 

Detroit Citizens Street Ry.......... 2,000,000] 1,250,000] „ . . 100 .. pCentral Traction Co . . . 50 J. 500.00 [900,000 .........e«. E 

Ft. Wayne & Belle Isle Ry.......... 400.000 400,0005 & July, '96. 178 qOitizens' Traction Oo.............| 50) 8,000,000, [3.000.000 6 % A. 64% 65 

Rapid Railway Oo...... e re ee 250.000! 250,00 00 90 | 100 rDuquesne Traction Oo...........| 50, 8.000.000 13.000.000 8 % A. £s (n 

Detroit Electric Railway..... 2 . .. 1.000.000 1,000,000] 0 vu (eas sPittsburg Traction Co.......... ..| 50 2,500,000. 1,900,000 3 %, Aug.,’98. se 2 

Wyandotte & Detroit River Ry..... 250.000 200, 0000 100 | 110 Fed ral St. & Pleasant Valley Ry. 25 1,400.000) 1,400,000 214 %, Jan.,'98 es D 

O.—Oct 17: f Pgh., Allegheny & Man. Trac. Co. . 50 3,000.00 12,994 x30 2 %, Aug., 95. is ds 

Dayton VU. j P'ttsourg & Birmingham Trac. Ry. 25 8,000,000; 8,000.000 ½ 9$, Jan,, 98. ae be 

Olty Railway Co .. . .. . ... . . oom. 1.500.000. 1,470,600 174 % Q., Jan.1,98.10$ | .. Pittsburg & West End Ry........... 50 1.500.000 1500.0005 % A., June 50, 98. 

Oity Railway Oo................pfd. 600.000 600,000) 18. „ Q.,Jan. 1, 98 155 | 156 ||Second Avenue Traction Co...com....| 50, 4,000,000! 14, 000.00 .. . . .. . en 

People's Street Beilway...........-. van 1,100.000 696 26 P e€***0600929929 102 103 Suburban Rapid Transit Co......... 80 800,000 200,000; e* 22069092729 ee oe 

a een es 8 
$ Unlisted.  tEx div. * Unlisted. 1 Full paid. | Outstanding. + Ex div. 


a Consolidation of Baltimore Traction Company and City &Suburban'Railway Company.|| 9 Leased to New Orleans Traction C t6 t 
Company controls Citizens’ Railway, North Baltimore Passenger Railway, Baltimore] b Leased to New Orleans Traction Company at à * on pie 
& Curtis Bay Street Railway, Baltimore & Powhatan Railway,Pimlico & Pikesville Rallway ¢ Leased to Oentral Orosstown Railroad at ë X-on tock and interest on Borda. 


and Wallbrook, Gwynn Oak & Powhatan Railway and Park. d Operating the former Met. Trac. syst h 
S Leased to Boston Elevated Mallrond Company s Lannea io gad strech Ry for yen loane melee te Meer Rees a 
e Owned by Brooklyn Rapid Transit Company. f ed to Houston, West Street & Pavonia Ferry—now Metropolitan Street Railway. 


d Leased to Brooklyn Heights Railroad. Oo., which guarantees 10 % on capital stock. Leasea tu Metropolitan Street Railway at8 % on stock until Oct. 1, 1497; the 
e Stock owned by Brooklyn Rapid Transit Company; road operated 5 Brooklyn Hta. Co. h Leaseo to Metropolitan Street Ry. for 99 9 from Jan. 1 1896, at $215 eee ae 
f Stock owned by Kings County Traction Company; road leased to Nassau Electric RR i Leased to Metropolitan Street Railway for 18 % on stock, ' : 


Owned by Atlantic Ave. RR. and leased to Nassau system. j Leased to Met. St. Ry. for 99 yeara from April 20. 1892: € * firet5 
TS per share on outstanding capital paid as rental by lessee— West Chicago St. RR. Co.; k Leased to Metropolitan Street Rallway for $145,000 per i unn A a tor 
6280, 100 of stock owned by North Chicago Street Railroad Company. l Leased to Metropolitan Street Railway for 18 per cent. on capital stock. 
1 Gontrols by lease Chicago West Division Railway, Ohicago Passenger Ra!lway,and|| m Controlled by Third Avenue Railroad by purchase. 


West Ohicago Street Railroad Tunnel Company. n Dividends of 124 & yearly guaranteed by Consolidated Traction 
nis por annum paid on outstanding capital as rental by lessee—North Ohicago Street 9 Controls by lease the Alleg n ' Cent., Citizens, Duquesne, Fort wie Pitie'h Trac. Oo 
Oman Ye $625,100 of stock owned by West Chicago Street Rallroad Company. p Leased to Consolidated Traction Company for 8 & per annum on par value o stock 
b Majority o stock owned by Ohicago West Division way Company; 6 & on $1,000, || € Leased to Fort Pitt Traction Oompany for 6 & on $8,000,000 capital stock. 
9 5 i Ay est Chicago Street Railroad Company, lessee, r Leased to Consolidated Traction Company for 4 X on capital stock after October 
. Ry. Go, bas purchased the Mt. A. & Bden Park road, assuming its bonds, . Leased to Consolidated Traction Company for ¥ X on capital stock altar October, 


ELECTRICITY. 


[Vor XV., No. 15. 


PASSENGER RAILWAYS. | |. TELEPHONE AND TELEGRAPH OOS. 


NAME. 


New Bedford Mass-—0ct. 17; 
Union Street Railway Oo.........-.| 100 


— 
a 


Par|A 3 Issued. 


Capital Stock. 


Bid. | Asked. NAME. 


3oston, Mass. Oct 17: 


$850,000} $850,000/2 &, Feb. 98. * | 150 American Bell Telephone Oo....... 


Capital Stock. | 
———-| Bate and Date 
Par piane Issued. 


100| 50,000,000| 28,650,000|43¢ 9¢ Q., July, *96. |396 
drie Tel h & Telephone Oo....| 100 . fl 98. | 75 


— 


^ (EKER Z) eeocc Aug. 76 
NoPthampton, Mags- Oct 17 : New England Telephone Oo........| ..| 10,994,000| 10,804,600/81.60 J, Aug. 8. |136 | .. 
Northampton Street Rv.............! 100; 800,000} 228, 000 1 % A., Jan., 96. 105 | 175 New York.— 0ct 17: 
Omaha, Neb.— Oct 17: American Telegraph & Vablo Oo... 000.000 
Omaha Street Ry. eee eoeoeeeoesnebeee@ 295 100 5,000,000 5,000,000 *e99009090000099200009 25 80 *Oentral & Bout An Teleg. Oo.. eee 18 13.580.600 16.888.909 l * 3 — ie 
J.—Oct. 17: *Oommercial Oable Oo........... . 100| 10,000,000] 10,000,000} 1 x Q. ET 
PatePson. N. J. ents Franklin Teles. Oo 5. 100] 1, 000, 000 |l 486 
Paterson Ry. Oo .. 00 1, 280, 000 1,250,000) . .... 64 oe 85 aa p 8 Telephone D 100 5,050,000 4,800,000 ! 8 8. 75 
Providence, R. I.— Oct 17. ‘International Ocean Tel &.guaré | 100 8,000, 00000 M 
United Traction & Electric Oo .....| 100| 8,000. 8,000,000/34 . Jan. 98. 70 | 72 Mexican Telephone oss TE E 100| 2,000,000] ...... 
i ew Yor ew Jersey . O0.. 1 » 98. 
Philadelphia. d x FCC - "Pacific & Atlantic Teles. guar. 4 25 2.600.560 3 1. * dicia: 
Feirm $ Park ans. 2 0 * U 9 . . ee ostal e e „„ „% „„ „„ „„ „„ ne 
Heetonville Man. & Fairmount. 60| 1,966,100) [1,966,100/2 N. July 15, 98. 40 ee *Sout’n & Atlantic Tolg Oo.guar.5 X p 859.600 13.559.825 - Ae, 95 
Heest'nvl'e, Man. & Fairm’t..6 X pfd.| 50| 588,900 1588,900|? % 8—J uly, '$6 07 | .- ||tOommercial Union Telegraph Oo..| 25| 6000, 000 500, 000 z% 8., July, 8. |110 115 
aFairmount Pk. & Had. Pass. Ry. 60 500, 000 3800, 000 8 * Feh. I, 98. 6574 66 [Western Union Tel UE Mh ... |97,810,000| 13€ 3€, O. t., 08. 91X 913, 
Union Traction Co........... ‘ 50| 80,000,000] 29, 980, 4000 . . 19 20 fDiv. guar. by P eleg. Oo. 
oBlectric Traction [9^ P 50 2 222% 0 „ ee 8,297,920 »e90969000900000900 713 7154 * 
dOltizens' Passenger Ry........ 50 5000, 000 192,500 f share Q. 87 | .. ||Miscellaneous. - Oct 17 : 
eFrankford & Southwark Pas. 50| .......-| [1,875,000 14 sha'e A—A pr.98/89 [American Dist. Teleg. (Phila.).....| 25| 400,000 ...... |1% Q., Aug., 8. Ls 
fLehi h Avenue Ry. OU. vos vas 50 1,000,000 66955959669 covcceseses „% 47 ee Bell Tele b. Co. (ot Canada). 100 8,168,000 8,168,000|2 % 8. SA 
Lombard & South Street Ry...| 25) ............ 1,000,000) A. & O. 89 | 90% ||Chesapeake & Potomac Telep. Oo.. 1000 RANA en i 
dSecond & Third Streets Ry. . . 50| 1,060,000; /771,076/89 share A, Mar. 98/785 | .. ||Ohicago Telephone Co . . 100 MEM S "i 
People's Traction Oo.............| 50|10,000,000| +6,000,000/8 %, A., April, 98. „ | -e |lOentral Dist & Telg.Co.(Pgh.).| 100 780,000 i d X 
gGermantown Passenger Ry....| 50| 1,500, 572,800 $5.25 share—1898. |185 | 186 ||Empire & Bay States Telegrap O03) | ours 
reen & Ooates Passenger Ry. 50) à 500,000! 1150, 000 8 & Jan., 1898 86 | . Hudson River Telephone Oo.......| 100| 2,000,000 
eople's Passenger Ry. oom. 25 1,500, 740, 000 U [„P—ͤ . ee Northwestern Telegraph Co.. guar 500 2.500, 
A People's Passenger Ry....pfd.|. ..| 750,000 277, 02 .. . . . . e „Providence (R. I.) Teleph. Co....... ON : 
Philadel hia Traction Oo. —— en 5 80, O00, 000 000,000 Ta yor 93%] 903% 000 s shea m 
therine & Bain e8...... — 2 —Mar.,'98. | ee 
fOontiacntal Pass. y. guar- e 1/00000 [580,00 znare-July, vs.“ 14 |145 |ELECTRIO LIGHT AND ELECTRICAL MFQ. COS. 
‘Em ire Passe r mur oe + ñZC⏑ cevsecsessees 9200 ose ee 
ilad City Pass. Ry... 50) 1,000,000| 1475, 000 57. 50 share July'98/170 | 180 . 
Anl isdelphia & Gray's Fy, RR. 50| 1,000,000) 298,650$8.50 share July '98| 99 | .. [Boston. Mass.—Oct 17: 
Ri ` Avenue Passenger Ry 50 750,000 420,000/$12 share July 98. 285 Fort Wayne Electric Oo eoenesnesone ee @eocne DI e... ee 
Fniiadelphia & Darby Ry.guar.| 50) ........ 200,000/$2 share J uly, 98. — za Ft. Wayne Elec Oo. T. es 28| 4». —nQ uis T 
lit & 19th Ste. Pass. Ry. guar... 500 55 250, 000 51 % 8S., July, 08. 15740 neral Electric Oo. ford com 100 40,000,000) 80,460,000|2 & Q., Aug., 1898. ss 
hirteenth & 15th Sts. Pass. Ry. 50| 1,000,000] 838,000 511 sh. A., July, 58,218 . [General Electric Oo. [new]... 100} 18, 276, 000 12, 278, 0000 1654 
{Union Passenger By. Oo: ee 80 dte 900,000 1 dios 225 EE EET ee Soie ns rp D acre esa. e ex 
ilad " ....% y ,000/$10 re, Ju ouse Elec. com.| 50 * Mes 
jWest Philadelphia kn E m MESSI Westinghouse El. & Mfg. Go. ptd. | 60 4,000,000| 3,996,068 194 c Q., Oct., '98. 58 
Rochester, N. V. Oe : Westinghouse El. & Mfg. Oo. assent.| 50 11,000,000) 8, 196. 128 . Hs 
Rochester Railway Co...... . . . . 100| 5,000,000 8, 000, 00000000 12 | 2 |New Vork. —Oet 17: z 
Reading Pa.—Oct 17 Edison Elec. lg Oo., New Tork. . 100| 9, 188, 000 7. 988, 0000 is 
jReading Traction Oo.......... ^| .. | 1,000,000| 1.000.000|8emi-an.,Jan.&Jy 18 | 20 || Edison ee n g Ra Brooklyn. . 100| 4,000,000| 4, 000,000 156 3¢ Oct., €8. e 
kCity Passenger Hy i Ry. 200008 999 eo 50 '850,000 850,000 Jan., U * ne eee 785 c Ste e Oo. nu. i 199 E mu . 5 . T | 820€ — 
„ 80 1,000,000) 11,000,000 Jan., 08. "general Electric Oo. [old].---eom.| 100 40, 600 80.460,000 2 % Q., Aug , 1898. e 
St. Louis Mo.- Oct 17: neral Electric Oo. [new ].... 100 18,276,000] 18 236,000, — ...... 19K 
Fourth Street & Arsenal Ry. . . 50 800.000) 150.000 — m " Interior Conduit & Insulation OO. . 100| 1,000,000| 1,000,000 px 
1 Avenue By. Coo E. å 88 400,000 2 Od x oe 10 Pittsburg, Pa.—Oct 17: 
n eeococce9200009000090909922909*20* " , 2,400, 1 28. All heny Oounty Li ht Co. 100 500.000 500.000 J &J 
OOo... 3 eo . , , . . 0 
National Railway Qo Grounds....| °° 2.599.000 4000 1 * sO 98 SE bo East End Electric Light Oo. . . 60 800,000| 800200 ` "Q 2 
Citizens’ RR. . 60% „6 %%% „ „ tes 100 2,000,000 1,500,000 4 Oct. 98 90 110 Oct 17 : 
8$. Louis RR.. „ 6 0 %% %%% %6„% „ 6 6 „ 0 ence 100 2,000,000 2,000,000 2 "i" July 98 95 106 e oe ERN 100 2 000 000 
Missouri RI 50 2 400.000 2.300.000 157 Oct. 39g 170 175 8 Bitte “Oo e eas * , 0 ee sense” . 
People's RR. Oo. es*90609000€9*999000999€99 50 1,000,000 800.000 50c. Dec. 189 es. pn Electric 8 Batte ry 60. pid. 100 8,500,000 . 59909 $834 
Southern Electric Ry. . . . , om. 50 500,000 500,000 . . . 87 PEG HC ICA Doc Oo cubus | 1000000000 e dtm 4 0 
Southern Electric Ry. eee 6 >. 4 pref. 100 1,000,000 1,000,000 8 x, July, 98. 114 116 Penna. Ht. Lt. & Pow. Qo. eee td. 50 399900 EREE lex p. sh., Oct. *97. b 
8t. Louis & Suburban Ry«.--.---'- 100 2,600,000) e o..| 10| 6,500,000 85000 882:00dis. Jan.IIGT! i34) ii 
5 Gai. a 100 4,000,000) 4.000. 0008 & A., July,'96. |-- |175 Southern Elec. Light & Power Oo..| 10 187,500 187,500]  .... 16 | .. 
San Francisco OVEM . Oct 17: 
Oalifornia St. Cable RR.. —À ****| 100) 1,000,000) 000, 000 500. monthly. 108 | 109 MISC i 50 
Geary Street Park & Ocean Kn... . 100 1,000,000] $75,000 2.50 share, '96. 50 (Bridgeport (Conn.) Elec. Li. 09... 2 0,60 ꝶ .. LL j 
Market Street Ry ccccccvecres ecco 100 18,760,000 18,760,000 Q., 60c. per share. 545 4 55 a el Fea (f Louis)... . oom , oe eo | eeccee — 
Presidio & Ferries RR... ꝑ 100 1,000,000 VUV] BESLLLLLLELLLE [XTIPIII ee Eddy Electric 165105 Lib d . 25 o pni : d BH 
—Oct 17: Hartford (Conn.) Elec. Light Oo....| 100 ,000| .... T 5 
Scranton, Te Oo... eoeccecoreas ee 50 6,000,000 2 500 000 e0€06009090090008 0909099 12 15 Hartford (Conn.) iis hiya o: s. 25 175,000 8 @ee ea 
m Scranton & Carbondale Trac. Oo.. 100| 800,000 800,000 .. M | 15. No eranan (Prov, KL) Elec Ool 80| 1200000| . 2X G., Oct. 8. 2 
m Scranton 5 Oo.. 100 1,060,000 1,050,000 ITTTTIEIETITI 00 ee ee Rhode island iles EE 100 T odoo bb m P * . 198 
Springfie T H y ec. le ontreal Set eave ee , 7 esvee 1 10950 
86880888 Toronto (Oanada) Elec. Light Co.. . 100] 1, 088, 000 1, 088, 000 1 185 
Springfield Consolidated Ry 100 150,000 760,000 *e090090900000990000 verk 11 Toronto (ere. Welding Oo. ae 100 ae : 2: „ 8 RON 1, "96, ' a 180% 
Springfield O.—Oct 17: Woonsocket (R. I.) Electric Co. 100| ..... | ..... lá 95 | 100 
ringfield Street Ry............. ***.| 100! 1,000,000 Su Sea TE VER CERE is n Aug. 17 last by a majority vote of the stockholders the capital stock was reduced 
Es i field, Mass —Oct 17: nen 1,000,009 3 to $20,827 $00, of which $18,776,00) is common and $2,551,200 preferred. 1 Ex div. 
Springfield Street R.. 100 1,200,000 1. 168, 70008 & A. 195 208 ALLIED INDUSTRIES. 
Toronto Canada. Oct 17 : " ; 
oston Mass.—Oct 17: 
Toronto Ry. Oo.. veseveecectont sete se 100 6,000,000 6,000,000 1% x 8. 106% 104 American Eleotric Heatin OO icccscess 50 10 000 000 
Montreal Street Ballway Co.. . 4,000,000! 4, 000, 0004 (^ 8. 2763| 276 t Ry. & Dlu'g Pro 1 pid 100 4, | 1.248.700 $8 sh. Feb. I. S 
Washington, D. C.—Oct 17: United Electrico Securities Co...pfd.| 100 ...... | 1,C00,0008% 7 May 2, 98. 87 
ped 0 Co. enone “Oo „„ %%%„„ „„ s.. 100 112 000,000 12 M 65c. per sh. Oct 97 78 7875 ew YoPkK.- Oct 17: 
Traction **.06989009*09909*209*9?89€9 9 9 9 rs * e e 
Oolumbia Ry. Co .. “sol” 400,000 400.0006 & X. 7 |. 5 Storage Oo...) .| ...... | ou. MS um ts | 39 
Eoki n & Soldiers Home Ry. 8 50 707,000 652,000 „ a e 10 Heating & Lighting Go. ee @reeee | %.0 6 oe * 00. 1 8 
Georgetown & Tenallytown Ry.. eoe 50 200,000 200,000 esesesn 2 0 135 ae Wort ngton Pump Co.... E eae 8 5 500,000 5 800.000 [III] " 2 
Metropolitan RR. Co eereeeereeee 60 1,000,000 458 ,900 2% x Worthington Pump OQo..........pfd 100 2,000, 3,000,000 7% 96 9 
Worcester, Ma88.— Oct 17: — Oct 17: 
Worcester Traction Co.. . en. 100| 8,000,000) 8,000,000) „ 1% 1e |[PhMadelphla, Pa” Oct 1s pa. 
Worcester Traction Oo......0 x pf 1 2,000,000 2,000,000 8 x 8., Feb., 96 9734 cl Pneumatic Trans. Co 1 1,000,000 s*-.99 IIT e 
Worcester & Suburban Street Ry...| 1 580,000 — 542,500|43 &. 1897. 86 | ... eee- "| 10) 1,500,000) / seee Ik 
United Gas Improvement Co..scrip. 50 10 000,000 ecccee ecco 
WIIkesbarre, Pa.—Oct 17: Welsbach Commercial Co. . . com. 100 8. i 8 
8,500,000 e ee eece $90 ia 
Wilkeabarre & Wyoming Val. Trac. 100| 5,000,000| 5,000,000] 1%. Jan.. '9T. 2 | 2 ||Welsbech Pent n Oo. .....pfd. 100) 500,000) ...... aX e 
* Unlisted, t Paid in. [Full paid. J Outstanding. ¿Ex div. T Welsbach Light Go., Oanada. ......| B| 500,000 r^ 
a Leased eston ville n. rmount Passenger Ry. for 6 & on stock per a . — : 
b Consolidatio,, , Ulectric, People'sand Philadelphia Traction companies. Fixed charge rites e 5 ind "peres aem 
0 co . „ % „ n A sees oo »á 
sig i nde n si ent and leased companies assumed by Union Traction Com Standard Underground Oable Go... 100| 1,000,000 1,000,000 ur ltis 
0 Practical all shares owned by Union Traction Oompany. cellaneous.—Oct 17: 
Lease to Frankford & Southwark Passe Ry. Electric Tracti " Mis : j 
3 to Electric Traction Company. Deer Ey: sesion by : on Oo Barney & Smith Oar Oo.......c0m.| 100] ...... 1,000, 000 - |35 
Controlled by Frankford & Southwark Passenger Railway. Barney & Smith Oar CO.... ... . pid. 100) ...... 2,500, 3 X « | OS 
Leased to People's Passenger Railway at $5 per share. Billings & B ncer GS ‚ͤ ERUN EM 96 ee. we l oe sews 20 99 
4 Majority of stock owned by People's Traction Company. Consol. Car Heating Oo.............| 100 1.280, 0001 & Feb. '98. 2 885 
4 Leased to Union Traction mpany. ohns- Pratt Co.... 99999992509 00909900€ 100 [IXTEI) %%% [III 99 
1 Lease transferred to Union Traction Com my. Pratt & Whitney Oo. 662 „ COM. 100 6 2 „ 2 00 —— 99 e* o0 $ 8 
h Leased to United Traction Oo. ata rental of 810, ooo per an. in 1986-7-8, $20,000 p. a., 1n||* Pratt & mo veces pfd| 1000 beera sóst 45 
val pee and A per annum thereafter, payable semi-annually, rental declared as a divi- 3 38350 er eel) ucaées 5 X Sept. i2 2 — 
E [SIZMZEAIEEIEENXS ee O00 Oe 9-999 e 
dand oom oe of 10 nt 1 by ng T T n o y. ulis Belting %«ö§Ü ¼¼ x 100 BOO, e-9-9-0-9 eov5e i e e 
i Dividend of 8€ X guaranteed by Reading Traction Oom p Oharles Oar 00..—............. | 42 — — Sin- 
em and op by the Scranton Railway pany, formerly Scranton Trae, Oo.|| * Unlisted, 
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New Orieans La. 
Albany, N. Y. | Date of Quotation— Oct 17, 1898. 

Date oi Quotation— Oct 17, 1898 Canal & Claiborne RR... . Ist mtg. 6s.| $150,000 | $150,000 1912 M. & N. | 102 aves 
The Albany By..........--.--- Ist mtg. 58. Seine $29,000 |1905 ... |\Crescent City RH. Wes roo 74 Mb ees 50,000 |1899| M. & N. | 101 : 
The Albany Ry . Cons. mtg. 586. $500,000 427,500 1980 J. & J. „112% .... ||Orescent City RR... Cons. mtg. g. 56. 5,000,000 | 8,000,000 |1943| J. & J. 774 79 

Alban .....Gen. mig. 56. 750,000 875,000 1947 M. & N. "U1 | .... New Orleans City RR... Ist mtg. 6s.| 416,500 899,000 1906 J. & D. |... | ... 

Watervielt Turnpike & RR. Int mtg. 6s | 850,000 | 850,000 1919| M. & N. 11% | .... N. orks Cy & Lake RR.. ist mtg. g.5s.| 5,000,000 | 2,599,500 |1948 J. & J. | 10294 | 1083; 
Watervleit Turnpike & RR. ad mtg. 6s. 150,000 150,000 |1919| M. & N. |*115 "T Orleans & Carrollton RR. ad mtg. g. 6s. 850,000 850,000 1907 F. & A, | ...... e 
Oity Railway Co. ieee de [oie - "amer *10534 | 108 Orleans Railroad Co Oons.mtg.6s.| 800,000 800,000 11912) J. k J. os 
— tSt. Charles St. RR. Co......1st. mtg. 6s. 800,000 75,000 1906 J. & D. | 105 ° 
nterest guar. by Albany Ry. Co. +#423,500 in escrow to retire New Or- 
Princi and interest guar. by leans Olty RR. Co.'s lst mtg. bonds. 
Albany Ry. Co. 1890, 000 outstanding. 
Baltimore Ma. New York. 
Date of Quotation— Oct 17, 1898. 

Date of Quotatton— Oct 17, 1898 Atlantic Ave, (Brooklyn) Imp. g. 5s.| 1,500,000 | 1,500,000 |1984| J. & J. | 95 
Baltimore City Pass. Ry. . . Ist mtg. g. 58. 2,000,000 | 2,000,000 |1911| M. & N. UUS4 17 ||Atlantic Av. (Brooklyn). Ist gen. mtg.5s.| 759,000 759,000 1909 M. & S. | 107 — 
Baltimore on Oo.... m 1,500,000 1,500,000 1929 M. & N. | ‘15% | 116 Atlantic Av. (Brooklyn)..Cons. mig. 58. 8,000,000 1,966,000 |1981| A. & O. | 109 e 
Baltimore Trac. Oo.. Exten. & Imp. g. 68. 1,250,000 1,250,000 |1901| M. & 8. | 1274 | 108% Brodway & 7th Ave.lstcons. mtg. g. 58. 12,500,000 | 7,650,000 |1943| J. & D. | 120% | ...... 
Bal. Trac. Co.. No. Balto div. ist mtg. g.5s| 1,750,000 | 1,750,000 |1942| J. & D. | 115% | 16 roadway & 7th Ave......... Ist mtg. 58. 1,500,000 | 1,500,000 |1904| J. & D. | 104 107 

Bal. Trac. Co. Coll. Trust. Ist Ä g: 6&.| 3750000 | |. 190| J. & J. | 102 IC4 Broadway & 7th Ave..........2d mtg. 56. _ 500,000 500,000 |1914| J. & J. ul 112 
[Baliimore Traction Co. Convertible 58. 800,000 h 1906| N. & M. | 108% | ...... Broad way Surface..... 5 Ist mtg. 58. 1,125,000 | 1,125,000 |1924| ...... | 115 117 
tral Pass. Ry. OO. Ist mtg. 6s 96,000 117,000 |1912| J. & J. |... Broadway Surface. 2d mtg. 58. 1,000,000 | 1,000,000 |1905| ...... 106 107 
Oentral Pass. Ry. OO. Cons. mtg. g. 5s.| _ 604,000 580,000 |1932| M. & N. | 118 120 Brooklyn City RR. Co.. Ist cons. mtg. 5s.| 6,000,000 | 6,000,000 |1941| J. & J. | 118 116 
bity & Suburban Ry..... -lst mtg. g 5s.| 9,000,000 | 8,000,000 1922 J. & D. | U5 1124 Brooklyn City & Newtown..Ist mtg. 5s.| 2,000,000 | 2,000,000 [1989| J. kJ. 
e Roland Elev. ............1st mtg. 58. 1,000,000 | 1,000,000 |1942| M. & S. | 118 113% JBrook yn,Bath & W.E. RR.Gen.mtg.5s.| 1,000,000 448,000 |1983| J. & J. yn Men 
Metropolitan Ry. (Wash.).1lst mtg. g. 58. 1,850,000 1,850,000 |1925| F. & A | 1:954 | 120 rooklyn Heights RR...... lst. mtg. 5s. 250,000 250.000 |1941| A. & O. | 104 106 
— Brooklyn, Q’s Co. & Sub'n. . Ist mig 58. 3,500,000 | 8,500,000 1941 J. & J. 109% 110 
+The bonds of the Baltimore Traction Brooklyn, Q's Co. & Sub’n..1st cons. 58. 4.500.000 | 2,750,000 |1941| M. & N. 99 100 
Oo., the City & Suburban Ry. and the Brooklyn Rapid Transit......... Id 58. 7,000 000 | 5,181,000 194  ......... 9918 
Lake Roland Elev. were all assumed by | Bleecker St. & Fult'n Fer'y RR. Ist mtg.7s| _ 700,000 700.000 |1900| ...... | 103 105 
the Baltimore Consolidated Ry. Co. Cent Pk, N. & E. R. RR. Ist cons. mtg. 76. 1,200,000 | 1,200,000 1902 J. & D. | 112 1¹8 
10151, 000 in escrow to retirelst.mtg.bds. Central Crosstown RR........lst mtg. 66. 250,000 250,000 1922 M. & N. 118 | ...... 
Coney Island & Brooklyn RR. Ist * 800,000 800,000 |1908| J. & J. |1 105 

Boston, Mass. 55 Dock, E. Bd'y & Bat'y R. gen. mtg. g. 58 1,000,000 980,000 1982 J. & P. 11534 116% 

Date of Quotation Oct 17, 1898, oF ry Dock, E. Bd'y & Bat'y RR..scrip5 %.| 1,100,000 1,100,000 |1914| F. & A, | 101 108 
Lynn & Boston RR.......1st mtg. f. bs. 5,979,000 8,702,000 |1924| J. & D. | 16424 | 104%4 | Eighth Av. RR. Co. Cert. indebt. 6 %.| 1,000,000 | 1,000,000 1914 F. & A. | 108 "m 
West End Street Ry........Deben. g. 58. 8,000,000 8,000,000 |1902| M.& N. | 105 105% 42d St., Man. & St. Nich. Av.. Ist mtg. 68. 1,200,000 | 1,200.000 1910 M. & S, | 11556 | 11734 
West End Street Ry.......Deben. g. 4s. 000,000 2,000,000 |1914| M. & S. 101 42d St., Man. & St. N. Av.. ad mtg. Inc. 68. 1,500,000 1,500,000 |1915| J. & J. 96 

101,674, 000 In escrow to retire outstand- ri —— s 3^8 ity RR. Ist mig g. 56 rye 2282 — —» ae — * 
etro n y .. m. cl, tr. . 5s * $ Li d * LI 
ing bonds of absorbed companies. Second Avenue Ry..Gem. cons. mig 5s,| 1,600,000 | 1,600000 |1909| M. & N. | 109 | ‘ilo 
Charleston S. C. Second evenness PE INEF Deb. 5a. j — ‘pote 1909 : 2 J. 10034 — 
— nway y. . fejere Ist mt . 6a. , ' , 1922 * * 115 
2 2x me — inn 47,000 1908 J. & J Third Avenue KR —— mug. fe. 5,000,000 | 5,000,000 |1997| J: & 3: 124% "^ 
"at e 500,000 U . ee eo b... r venue ——— 22 Ist mt . 58. , y * , * . 14 % 
leston City CERE rt pn 850,000 CE 2 J. & J. race syss alee hird reet By --«.. 10t mtg. 6s. 150.000 150.000 son 327 joa 106 
1 enty- ree —— Deb. 5s , Y : e 
fOontrolled by leston 8t. Ry .Co. Union (Huckleberr )R ese lst mtg. 56. 2,000,000 | 2,000,000 1942 F. & A | 118 115 
Chicago III. {t Westchester Electric RR... Ist mig. 56. 500,000 500,000 1848 J. & J. | 110 112% 
,085,000 in escrow to retire gen. mig 
Date of Quotation— Oct 17, 1898, 24 100.0001 
hicago R eee eet wne m A 6,000,000 4,619,500 1901 = f & Ni 102 102% M ’ n escrow fo retire maturing 
8 —— 8 ae 400,000 400,000 |1908| F. & 4... | 102  ||obligations 
Chicago Ry. . . Cons. mtg. Gs. 1,000,000 600,000 1929 J. & D. | =e. hie 000 in escrow to retire 1st and 2d 
& So. Side R T... Ist mtg. g.5s.| 7,500,000 | 7,500,000 192 A. & O. | =. |- mie bonds. 
cago & So. Side R. T........... 4568. 1,500,000 750,000 1907 J. & J. iq eem — 
JOhicago West Div. Ry. Ist mtg 4 4,040,000 | 4,040,000 |1982| J. & J. | 10524 | ...... t Guar. by Union Ry. Co. 
Elevated Ist mtg. g. " 7,574,000 8,781,200 1928 J. & J. y^ HEB IRL. Toronto Canada. 
North Ohicago St. RR... lst mig. 5s. 8,171,000 | 8,171,000 |1906| J. & J. | 10434 | 1004 . 1898. 
North Chicago St. RR. 85 . Cert. 2 6a. 500,000 500,000 1911 h & Je mm 108 Montreal St. BU NSAN M mtg. 5a. 2,500,000 ,000 1908 M & 8. abd. d CETT 
North O Olty Ry. . Ist mig. 66. 500,000 500,000 1900 J. & J. viia Toronto Bt. Ry. . . . 19$ mtg. g. 168. 4,550,000 2,200,000 1921 M. 48. wA 
North Ohicago Oity Ry. ....GOnsol. 43¢8,| 2,500,000 | 2,500,000 1927| M. & N. | 105 | ...... 1$35,000 per m. single track authorized. 
west ——— a ER e eese s sist mig. | 3 1 3 1938 M. AEN. 100% iik 8600,000 in escrow to retire 6s due in 1901. 
cago eee eeee n. “ee F * * L] . le 
West Chicago St. RR....Con. mtg. g. 58. 12,500,000 | 6,000,009 |1986|. ...... e Philadelphia. 
IW. Ohicago St. RR. Tunnel..1st mtg. 58. 1,500,000 | 1,500,009 1909| F. & A. sees Date of Quotation Oct 17. 1898 
Redeemable at option on 60 da. notice. ' 
debt assumed by Ohicago W. Continental Pass. Ry. . . Ist. mtg.6s| 850,000 810,000 |1909 J. & J. 
v. Ry. Oo., controlling interest of Empire Pass. Ry... . ...... Ist mtg. 78| 800,000 200,000 1900 J. & J... 
which is owned by W. Chſcago Bt. RR. Greene & Coates St. Ry. . st mtg.6s| 100,000 100,000 18980 J. & J.. 
80.1 Lombard & So. St. Pass. Ry...lst mtg.6«| 150000 |  ...... 1901[I J. 
bject to call after Oct. 1, 1899, at People’s Pass. Ry.. — — Bt mtg. 7a 250,000 250,000 1905 Ji * ^ a seco eer 
and interest. People’s Pass. Ry. ... . .... 2d intg. 56s 500,000 458,000 1911 J. & J. asta 
Assumed by W. Chi. RR. Oo., lessee. People's Pass. Ry. . .. ns. mig. 58% 1,125,000 867,000 1912 M. & 8. „„ 
lon guar. by W. Ohicago St. RR. Co. People's Pass. Ry. . . Stk. trs. cert. g. 4s | 5,698,210 cece [LOMB] cases” | MO | m 
Phila. City Passenger Ry......lst mtg. 5s-| 200,000 000 1910 J K J. | s | s.. 
Cincinnati, O. are Trac. Oo. PA Coll. tr. g. 46. 1,800,000 1,018,000 AT F. & A |1% | 105 
rteen Ry. mt 00,000 A. ss.. | osso 
Dato a/ Quotation— Oct 17, 1898 | Union Passenger oleae, e en E 500,000 5 ‘O00 19110 A, & 8. — | osoo 
Oin. New. & Cox. St. Ry.lst Con.mtg. g.5s| 8,000,000 | 2,500,000 1922 J. & J. |15 10% ||}Union Traction Co.. „Ool fr.4s.| 29,785,000 |29,724,876 |1945| A. & O, | **** | soss 
Mt. Adams & Eden P'k In. . Ist mtg. 6s. 46,000 46,000 1900) A. & O. | 108 109 est End boo ae mt. Je.“ e eroe see 
Mt. Adams & Eden Pk In. . Ist mtg.6s.| 100,000 100,000 |1905| A. & O. | III .... || West Phila. Pass. Ry. Ast mtg. g. 6s.| 250,000 | 246,000 |!906| A. & O s., 
Mt. Adams & Eden P’k Inc.Cons.mtg.5s| 581,090 581.000 |1906| M. & S. | 10734 | 108 || West. Phila. Pass. Ry... ad mig. 56. 750,000 750,000 |1926| M. & N. 116 11634 
Oov. & Oin. St. Ry........1s$ mtg. 68.) 250,000 | 250,000 1912 M. & S. 119% || 2 The trust certificates were issued to 
180. Oov. n batts, 6a. 400,000 400,000 1982 J. & J. | 185 y for the shares of the Electric and 
Assumed by the Oincin. St. Ry. Co. eople’s Traction lines purchased. 
$250,000 reserved to retire lst mtg. bds. tt 
Cleveland, O Pittsburg, Pa. 
fi Date of Quotation— Oct 17. 1898, 

Date of Quotation—Oct 17, 1898. Birmingham, Knox & Allentown......6s,| 500,000 500,060 (81 M. KS. 04M 
aBrooklyn Street RR. Oo......181 mtg.6s.| 600,000 600,000 1906 M. & S. | 106 107 Central rection O6... eee 188 mtg. 56. 875,000 875,000 |1980| J. K. J | = — 
Cin. New't & Oov. 8t. Ry..Oons. mig. 58. 8,000,000 | 2,500,000 192 J. & J. | 105 105% || Citizens’ Traction Oo............. mtg. 5s.| 1,250,000 | 1,250,000 |'9?2?7| A, & 0. | e | ses 
Oleveland City Cable y pe mx. 58.| 2,000,000 | 2,000,000 |1909 J. & J. | 102 108 |*Duquesne Traction Co. .., t mtg. 58. 1,500,000 | 1,500,000 1900 J. & J. de 
e Electric Rx. Oo. lst mtg. F. 58. 3,500,000 | 1,249,000 |1913 M. & S. | 108 106 Fed St. & Pleas. Val. Jack's Run.....5s. 50,000 50,000 |!918| J. & J. ete 

lumbus (O.) Cent. Ry...1st mtg. g. 58. 1,500,000 | 1,500,000 1918 M. & N. | s Fed’! St. & Pleasant Valley........0ons. 5s.| 1,250,000 ` 1,250,000 J. & J. ee 900 
aEast Cleveland RR..........1st mtg. 58. 1,000,000 | 1,000,000 1910 M. & S. | 108 104% Millvale, Etna & 8 -— — 56. 750,000 750,000 NM. & N. eee - 
Ft. Wayne (Ind.) Elec. Ry. Ist mtg. g.6s.| 600,000 |  ....... 1922 M. & N. .... | Pitteburg, Crafton & Manmnfleld.......... 38. 250,000 250,000 J. J. aoe 
Lorain (O.) Street Ry. .. . . . ot mtg. 6s.| 200,000 200,000 1915 J. & J. | = .... || Pittsburg Traction Co............ lst mtg. 5s.| 750,000 750,000 A. O0. — 
tSt. Ry. Oo., Grand Rapids...ist mtg. 5s.| 600,000 600,000 1912 J. & D. | =+ e Pittsburg & Birmingham. . Ist mtg. 58. 1,500,000 | 1,500,000 M. K N. rU 

181, in escrow to re bouds of Pittsb & West d. Ist mtg. 56. 500,000 500,000 J. & J. . : 
absorbed companies, marked a. *Pg'h., Allegh. & Manch....Gen. mtg. 58. 1,500,000 1 400,000 A. Oo. 
Unterest guar. by Cons. St. Ry. Co. d Ave. Traction O00. .. . . 58. 2,500,000 | 2,000,000 TED. | «- ELA 
Detroit, Mich. Sub. Rapid Transit Railway Co..........68.| 500,000 500,000 M. 4A . aoe 
Date of Quotation—Oct 17, 1898, Providence R.I 
Detroit Citizens’ St. Ry. . . . Ist mtg. 5e.| 7,000 s Ly aa 
>» Wa & Belle Isle Wan 180 =e 400.000 KC cun — 4 4 2 TÉ : 98% Date of Quotation - Oct 17, 1898, 
The N. e 180 mig. 88, 1,800,000 | 1,800,000 |1925| J.&D. | ...... 105 || Newport Street Ry. .... Coupon Se} 50,000 
150,000 in escrow to retire bonds of ie i 50,000 L&D. | .... 3 
pee Oif Ry. and Grand River Bi. Ry. United Trac. & Elec. Co.....let mtg. g.5e| 9,000,000 4.247, 000 1868 M, & 8. | ios | "iig 
New Haven Conn. St. Louis. 
r ns — Date of Quotation— Oct 17, 1898, 
ew Haven ss 1818 mig. g. 586. 600,000 600,000 1918 M. & B, | 106 «ee || (Baden & St. Louis RR..........1st mig. 5a. 00€ 250,000 
ew Haven je 3 Div.)1st mtg.5e.| 250,000 250,000 |1914| J. & D. | 104 e. Cases Ave. & Fair Gds. Ry......1st — ba. 3,000,000 1.901,000 — E ~ J. — — 
venue RR. IM mtg. g. 48. 600,000 | 500,000 11 M. & N. 106 | .... ||Oitisens’ Railway Co . It mtg. «| 9,000,000 | 1,500,000 J&J, | lor | 109 
Avenue RE..Deben.g 9 ! 100,000 4.0 1909 M. & &, ' 103 . Comp. Hts., Un, De, & Mer. Ter1st ês 1,000408 | 1,000,088 19318 J. & J. ili 112% 
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Amount. 
| — — Interest 
n NAME. 3 Isaued. Due] periods. Bid. Asked. 
St. Louis. 
Date o] Quotation — Oct 17. 1898 
Jefferson Avenue By............18¢ mtg. 58. 400,000 400,000 |1905' M. & N. | 101 103 
Lindell] Ry. Co. —€—M let mtg. 58} 1,500,000 1,500.000 1911! F. & A. | 107 109 
Missouri RR. Oo 1,000.000 700,000 |1916 M. & 8. | 107 108 
Wenn City RR. Oo.............. lst mtg. 68. 400,000 800,000 |1910 A. & O. | 101 108 
eople'e RR. Co. . lat mig. 6s. 125,000 125,000 1902 J. & D. 98 101 
| People’s RR. OO. P .2d mtg. 78. 75,000 75,000 1902 M. & N. 97% 100 
People's RR. Co................ Cons. mtg. 68. 1,000,000 800,000 1904 J. & J. js — 
St. Louin & E. St. L. Electric..lst mtg. 6s. 75,000 75,000 1905 J. & J. 100 101 
St. Louis RR. Co... . lst mtg. 58. 2,000,000 2,000,000 |1900; M. & N. 100% | 101 
St. Louis & Sub. Ry......... lst mtg. R. 586. 2,000,000 1,400,000 1921 F. & A. | 1014 | 102 
St. Louia & Sub. Ry. ... .. Income 5s. 800,000 800, 000 U(t 60 65 
Southern Electric Ry....Cons. mig. 68. — 500,000 500,000 1909; M. & N. | 118 115 
aer Avenue St. Ry. lat mtg. g. 68. 500,000 500,000 1913 J. & J. 111 113 
nion Depot RR. Co. . Ist cons. mtg. 6a.| 1,091,000 | 1,091,000 1900 A. & O. | 102% | 10814 
Union Depot RR. OO. Cons. mtg. 68. 8,500,000 1,787,000 1918 J. & J. 114X« | 115% 
Controlled by St. Louis RR. Oo. 
Controlled by Union Depot RE. Oo. 
Controlled by Lindell RH. Co. 
48200, 000 in escrow to retire 1st & 2d 
mtg. 
68300, 000 In escrow. 
£7 5200,000 in escrow to retire Ist mtg. 
oda. 
San Francisco Cal. 
Date of Quotation— Oct, 1898. B 
California St. Cable RR. Ist mtg. g. 58. 1,00^,000 900,000 |1915| J. & J. 1106 117 
tFerries & Cliff House Ry. . . . It mtg. 68. 650.000 650,000 1914 M. & 8. | ...... 116 
Geary St., Park & Ocean RR..1st. mtg. 58. 1,000,000 671,000 1921 A, & O. 94 | 1(0 
Market St. Cable Ry. Co. . Ist mtg. g. 68. 8,000,000 | 8,000,000 1918 J. & J. 127% 129 
lo Ah Rye Oo reet Ist ntg.| | 200,000 | . 2 . ‘ "E Nm 
Omnibus Cable Co...............]2t mtg. 686. 2,000,000 2,000,000 1918 A. & O. 1?8^; 130 
Park & Cliff House RR......1st mtg. 68. 650.000 850,000 1912 J. & J. 106 | .... 
Park & Ocean RR................. Ist mtg. 68. 250.000 250 000 |1914 J. & J. LIS" |. ise 
dir St RR . Int mtg. 6a. 700,000 700,000 1912 M. & S. 119 | 120 
Sutter St. Ry. OO. . .... lat mtg. g. 5s.| 1,000,000 900,000 |1918 M. & N. | .... | c 
tOontrolled by Market St. Ry. Co. 
Washington D. C. 
Date of Quotation— Oct 17, 1898, 
Belt Ry. Co. . . . .. .... O. s mig 58. — 500,000 450,000 1920 J. & J. T 
Columbia Rx * mtg. 68. 500,000 500,000 1914 A. & O. 122 | 126 
Eckington & Soldiers’ Homes. mtg. 6s. 200,000 200,000 1911 J. & D. 100 | 105 
Metropolitan RR. Co. - Coll tr. cons. 6s.| 6500, 000 500,000 1901 J. & J. 125 | o. 
$850,000 in escrow to retire lat mtg. bds. 
Miscellaneous. 
Dute of Quotation— Oct 17. 1898. 
Bridgeport Traction Oo........ Ist mtg. 58.] 2,000,000 | 1.688, 0001923] J. & J. 104 10⁵ 
Buffalo (N. Y.) Ry. CO. ... Cons. mtg. 56. 5,000,000 | 3,548,000 19310 F. & A. 118 114 
f Citizens! St. R. (Ind! polis). lst cons.m.5s| 4,000,000 | 8,000,000,1933| M. & N. 79 80 
„ St. Ry. (Buffalo). Ist. mtg. 58. 8,000, % | 2,366,000 1.2 M. & N. Wow; 111 
Columbus (O.) St. Ry......1st cons. g. 58. 8,000,000 | 2,261,000 1932| J. & J. 105 1 
Consolidated Traction (N. J.). Ist tg. 54 15,000, 000 | 13,965,000 |1933 J. & D. 107 NEA 
[Crosst'n St. Ry. (Colu's, O.) Ist mtg. K. 53 2,000, 000 572,000 1983 J. & D. 101 102 
Denver City Cable Ry. ..... Iat mtg. g. 68. 4,000,000 | 3, 800, 001920 J. & J. 18 22 
Denver Con. Tram’y Co. . Con. m. g. 58. 4.000. 000 922.000 19330 A. & G. £0 83 
Louisville (K y.) Ry. Ist cons. mtg. g.5. 6,000,000 | 4,931,00011930| J. & J. 115 116% 
Oe es St. Ry... st cons. mtg. g. 58 5,000,000 | 1,050, 00 1919 J. & J. 91% 96 
No. Hudson Co. Ry.(N.J.).Cons.mtg. 560 8,000,000 | 2,378,000 1928 J. & J. 103 104 
No. Hudson Co. Ry. (N.J.)..2d mtg. 5s. 550,000 550,000 92 M. & NN.. 
No. Hudson Co. Ry. (N. J.)) Deb. 6s. 500,000 439,000 1902 F. & A. e 
Paterson (N. J.) RY. .. . . Cons. mtg g. 68. 1,250,000 | 1,000,000 1931 J. & D. 108 10 
Rechester (N. Y.) Hy............ lat mtg. 58. 8,000,000 | 2,000, 00 1930 A. E O. 100 101 
81. Paul City Ry. .... ong. g. 58. 5,500,000 | 1, 298, 0001987 " £0 92 
St. Paul Olty Ry. .... . .... .. Deb. g. 68. 1,000,000 | 1, 000, oo0 1900 3 90 92% 


+81,000,000 in escrow to retire lst and 
d mtg. bds. 
1$300,000 In treasury. 
Buffalo Ry. Co. 
€8760,000 in escrow to retire bonds of 
O. C. St. RR. Co. 
9887, % in treasury. 
£950,000 res' ved to redeem prior liens. 
$620,000 in escrow. 


Bonds guar. by 


* With int’rest 
ELECTRIO LIGHT AND ELECTRICAL MFG. COS. 


Boston, Mass. 
Date of Quotation— Oct 17, 1898. 


Ediaon Elec. Illuminating Oo., Boston.. 2, 026, 000 Quar. 156 paws 
General Electric Oo., gold coup, deb. 53. . 10,000,000 | 8,750,000 |l N 10541 esse 
Pittsburg. Pa. 
Date of Quotation— Oct 17, 1898 
Allegheny County Light Co....... LA 500,000 es... 1911 J. & J. 106 m 
1 City Electric Light.. . . 48. 260,000 eO... 11918) A. & O. | ..... : R 
Westinghouse Elec. & Mfg. Oo..Scrip 68. 195,570 E EE M.&8. | .... 808 
Mis2ellaneous.—(Oct 17, 1898.) 
Billson El. [llg. Oo. (N. York) Ist m. 586. 4,312,000 4,812,000 1910 110 115 
Edison El. Lig. Co. (N. Y.) con. m. g. 58.| 15,000,000 2,188,000 19 IIT. qos 
Edison Elec. Illy. Oo. d A UE . e| 2,500,000 1,500,000 1900 111 112 
Edison Klectric Light (Philadelphia)..| 2,000,000 ESSEC? aes o Shei 5 
Edison IIIg. Co. (St. Louis)) . 4, 000, 000 . . (1923) F. & A. ee 
Mo. Elec. Lt. Co. (St. Louis). Ist mtg. 65. 500,000 esses |1909 A. & O0 res 
Mo. Elec. Lt. Co. be Louis)...2d mtg. 68. 600,000 rsss.. [1921| Mr 
United Elec. Light & Power Oo(N. X.) . 5,000,000 peered. E mr bids 


TELEPHONE AND TELEGRAPH. 


— — ——— . .o — — — — Lt: ——½ —- —— —— 
Miscellaneous. 
Date of Quotation— Oct 17. 1898. 


American Bell Telephone. . . .... 78. 1898 €. & A. 101%) .... 
Northwestern Ey a «—Äsõ FB — „ n MEUS A 
N. v. & N. J. Telep & Telg Oo. gen. mig. 55 Suse's %%% ò 106 8 
Chesapeake & Potomac Teleph. Co. . . 58. e 1911} J. & D.] 108 Dm 
ALLIED INDUSTRIES. 
Miscellaneous. 
Date of Quotation— Oct 17. 1898. 

A ncrlcan Electric Heating s... oe... DR. 600,000 500,000 eves 6 %%% %%% 15 2 
A rm! neton & «X 7119 Eng. Goo PTTTTILIII %%% 5 665 | eovces 

B wney ^ smith Car CO...... obe TAR TT A TREE 1942 J. & J. 97 100 
Car boru' dum N. ty. Co. . TIPP 9090245989 1904 M. & 8. [III seen 
Worin ton Pump Co.. . „00 179,000 eecc-ee le | v9 cocs $26 


nlite d Nominal. 


NOTES FOR INVESTORS. 


TEXT quotations for copper are: Electrolytic, 12@12kc.; Lake, 1250121 c.; casting, 
20. 


The Brooklyn (N. Y.) City Railroad Company declared a quarterly dividend of 
22 per cent., payable October 15. 


The North Chicago Street Railway Company has declared a dividend of 3 per 
cent., payable October 15 to stock of record October 5. 


A dividend of three-fourths of 1 per cent. was paid by the Little Consolidated 
9950 Railway Company of Cleveland, O., on the Sch inst., fur the quarter ending 
ctober 1. 


The Phoenix Carbon Company of St. Louis has filed notice with the recorder of 
deeds in that city of an increase of capital stock from $162,000 to $590,000. Theas- 
sets are given as $447,050.00 and liabilities 880,746 26. 


H. E. Huntington and his associates have purchased the Sin Mateo Street Rail- 
way at Los Angeles, Cal., and also the street railway franchises, covering mauy 
streets in the city, owned by J.C. Kays. The syndicate already owned the greater 
part of the entire street railway system of the city. 


The Court of Appeals, in the tax case of the Edison Electric Illuminating 
Company of Brooklyn, N. Y., has sustained the Special Term and the Appellate 
Division of the Supreme Court in that borough in their decision that the State has 
no power to tax a patent for an invention grauted by th» United States. 


The directors of the Chicago Edison Company have declared the regular quai 
terly dividend of $2 per share, payable November 1 to stock of record October 5. 
The gross earnings of the company for thesix months ended September 30 show an 
increase of approximately 20 percent. The net receipts show an increase over fixed 
cbarges of between 11 and 12 per cent. 


Tbe Columbus (O.) State Journal" says: The installation of a new tele. 
phone system is being secretly agitated in the city of Columbus. It is said that 
enough prospective customers have been approached on thesubject to indicate that 
the scheme will besuccessful. Rentals will be $36 for a business telephone and $25 
fora private telepbone per year.” 


According to the charter of the People's Telephone Company of New York the 
preferred stock will be entitled to 8 per cent. cumulative dividends before one on 
common shall be declared. The preferred is subject to redemption after five years 
at 110, Each of the directors has subscribed for 1,200 shares of the $5,000,009 stock. 
The company expects to have its plant in operation in about & year. 


Spencer Trask & Co. and Vermilye & Co. offer at 934 and accrued interest the 
unsold balance of $2,000,000 Edison Electric Illuminating Company of Brooklyn first 
consolidated mortgage 4 per cent. bonds, at which rate they will pay about 4 35 per 
cent. These bonds are part of $10,000,000 bonds authorized under the mortgage, but 
the present issue will be for only $2,000,000, the proceeds of which will be applied 
for the paymeut of the Municipal Company's stock. 


On the 14th inst. the New England Telephone & Telegraph Company success- 
fully opened long distance telephone communieation between Boston and Kansas 
City, a distance of 1,560 miles, which marks the farthest advance yet in the science. 
This is thought to be near the extreme limit of successful transmission through the 
telephone and longer distances are only expected when some repeating system isde- 
vised. Conversation at this distance between the two cities was clearly audible. 


Mr. E. L. Carr, treasurer of the United Electric Securities Company, Boston, 
has kindly sent us an note correcting an item which appeared in this column last 
week. Hesays: ''On page 224, under ' Notes for Investors,’ the United Electric 
Securities Company is on record as having retired $20,000 of its eighth series collat- 
eral trust 5 per cent. bonds at an average price of 102.925, leaving 2306 still outstand- 
ing. This is an error, as the person who offered to sell us these bonds found on ex- 
amination that his were not eighth series bonds.“ 


The Edison Electric Illuminating Company of Boston has declared a regular 
quarterly dividend of 2 per cent., payable November 1. it also changed its fiscal 
year to end with June. For six montks the report shows gross earnings of $488 951; 
expenses, $306,550; net, $152,113. The balance sheet shows: Cash on hand, $1U6,- 
846; profit and loss surplus, $25,343. The number of incandescent lamps connected 
June 30, 1898, was 161,466; arc lamps, 1,486; motors, 6,413 horse-power: compared 
with 138,652 incandescents, 1,446 arc, and 5,075 horse- power June 3), 1897. 


The debenture certificates for 12,000 shares of, the capital stock of the Narra- 
gansett (R. I.) Electric Lighting Company, to issue which the stockholders on the 
8th inst. authorized the directors, are to be subscribed for on or before October 20. 
'These certificates will not bear interest, but at the end of four yearsthey can be ex- 
changed for capital stock, the par of which is $50. Every stockholder of record 
October 8 is entitled to subscribe for one share of the new stock for every two shares 
now held—that is, it he has ten shares he may subscribe for five new ones at par, or 
he may sell his rights to the new issue. These rights have been listed on the Provi- 
dence Stock Exchange. 


The New York '' Mail and Express states that it failed to get an answer from 
tbe receiver of the Staten Island Rapid Transit Company to the question why with 
net earnings three times as large as the interest on the first mortgage bonds the road 
had detaulted on the October interest. The same paper says: Two committees 
are industriously seeking bonds with a view to protecting the interests of the bond- 
holders. Dick Bros. & Co. are at the head of one committee, and they are so certain 
of compelling the company to pay the defaulted coupon that they have been ad- 
vancing the amount of the interest to stockholders depositing bonds with them. The 
other committee merely gives receipts for the bonds. It consists of J. W. Davis, T. 
Denny, Jr., and F. J. Lisman.” 


The Manhattan Railway Company (elevated) of New York is reported to bave 
practically completed its plan for the electric equipment of the system, and may 
perhaps submit it to the stockholders at the annual meeting on November 9. The 
payments for damages to abutting property made by the Manhattan Company 
amount todate to the astounding aggregate of $13,238,715, or equal to 8.79 per cent. 
of the gross passenger earnings during the past nineteen years. The amount paid 
for this account for the year 1897-98 is stated as $504,450. contrasting with $520,251 
in 1596-97, $052,296 in 1895, and as high as $1,055,042 in 1890-91. These items are in- 
cluded in the company’s construction account. 


The New York Gas & Electric Light, Heat & Power Company, the new $25,- 
000,000 concern recently incorporated at Albany, is causing as much speculation as 
to its purposes in Boston as in New York. The Boston News Bureau "says: It 
isthe guess of some that the new company, countiug upon its close relations with 
city oflicials, will proceed to install a large plant iu opposition to all of the old com- 
panies aud then precipitate a fight on rates in order to rapidly extend its business 
and to finally secure control of the whole lightiug situation as was done in Brooklyn. 
In such a case there is certain to be a contest, with the Edison Company backed by 
the General Electric Company and the Morgan people. It is not improbahle that 
some knowledge of the approaching contest led the Edison Company to bid for 
popular favor by issuing its recent circular naming lower rates for light and power 
service, which act is looked upon in some quarters as the inauguration of a fight 
which will lead to combination against combination, the outcome of which will be 
awaited with unusual interest by Bostonians, who are largely interested in the situ- 
ation." The New York Post saystbat one of the parties interested in the new 
company states that it will have no plant of its own, its purpose simply being to 
distribute the excess of electric power of the plauts of the Brooklyn Rapid Tran- 
Bit and Metropolitan Railway companies. 
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EDITORIAL NOTES. 


The city of Boston has of late been 

Lighting of examining into the subject of mu- 
Cities, nicipal lighting. This important 
question has been taken up and 

dealt with very thoroughly, and the conclusions 
reached and general information gathered may prove 
of interest to other large municipalities. The prob- 
lem to be solved was whether the oity should renew 
the lighting contracts with outside companies, which 
were about to expire, or undertake to operate a mu- 
nicipal plant. A lengthy report dealing with this 
subject was submitted to the Board of Aldermen by 
ex-Mayor Matthews, in which he looks at the ques- 
tion from every possible standpoint, and compares 
the cost of lighting in a number of other cities with 
that obtaining in Boston. The total number of 
lights in operation nightly in that city is 2,365, of 
which 1,506 are operated by means of the overbead 
system and 638 supplied by underground mains. 
Besides these there are 321 lamps for park lighting. 
The price charged for each of the street lights is 35 
cents a night and for the park lamps 34 cents, mak- 
ing the average price per light per annum $127.25. 
As shown by the report, this price compares very 
favorably with the oust of lighting by the municipal 
plant in Detroit, which is 5134.57 a year for light 
under conditions prevailing in Boston, or with the 
Chicago municipal plant whose lights cost $154.80 a 
year. Tbe price in St. Louis is $99.67 and in Cin- 
oipnati $110.89 a year, while the average prices in 


Philadelphia and New York are $143.33 and $139.90 


respectively. In his report, referring to the prices 
charged, Mr. Matthews reaches the following ocon- 
clusions : 

(1). That the prices now charged in Boston, 
namely, $127.75 for street and $124.10 for park ligbte 
per annum, are, if the company supplies the entire 
machinery and fixtures (including lamp-poles), ex- 
cept the oironits within the limits of the several 
parks, on the whole and taking into account all the 
differences in local conditions that are capable of 
being represented in dollars and cents, slightly lower 
than the oost upon a commeroial basis of the lights 
furnished by the municipal plant in Detroit, con- 
siderably lower than the cost upon a commercial 
basis of the lights furnished by the municipal plant 
in Chioago, considerably lower than the prices 
obarged for street lights by the private companies of 
New York, Philadelphia aud Baltimore, and about 
the same as the prices charged by the private com- 
panies of Chicago. 

** (2.) That these prices are, taking the same oon- 
siderations into account, considerably higher tban 
the prices charged for street lights by the private 
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companies of St. Louis and Cincinnati, and slightly 
higher than those charged by a private company for 
park lights in Baltimore. 

** (3.) That the St. Louis price is too low to cover 
depreciation or profit was agreed to by persons more 
or less ignorant of the business; caused or helped to 
cause the failure of the company and the foreclosure 
of its property; and that the contract when it expires 
will probably not be renewed exoept at a higher 
figure. 

“ (4). That the Cincinnati price, assuming that 
the lights are full 2,000 candle power, is due to the 
fact that the company has a long contract during 
which the lights are to be increased to a total of 
4,000, or about twice as many relatively as Boston; 


and that, even after allowing for this fact, the price 


is probably too low to cover depreciation and profit.“ 

Mr. Matthews concludes his report by reoommend- 
ing that a new contract be entered into with the 
lighting company, with the understanding however 
that the latter shall agree to furnish all the latest 
improvements and cheapening devices, and further- 
more that every increase of 250 in the number of 
lights the price be reduced by one-half cent per night 
until 30 cents per night is reached. It is also sug- 
gested that the price of lighting be regulated, and 
thus the city’s interests guarded, at comparatively 
short intervals by means of an arbitration commit- 
tee composed of three members, one appointed by 
the city, the second by the lighting company and the 
third by the persons thus selected. 

That municipal lighting plants are by no means 
economical was never more forcibly brought out than 
in this able report, and the city of Boston is to be 
congratulated on adopting a wise course and avoid- 
ing following in the footsteps of either Detroit or 
Chicago. 

X * ¥ 


This country is to-day, so to 


The speak, stepping  aoroes the 
Metric threshold of a new pational 
System. career. The coming of the 


20th oentury will find us 
grasping for the trade and commerce of tbe world. 
In order to secure this trade we must bid for it in 
terms that will be understood by the majority of 
nations. We must carry into the struggle no load 
of antiquated systems or inconvenient and cumber- 
some methods. For this reason itis believed that 
the adoption of the metric system of weights and 
measures would be an advantage and stimulus to 
our foreign commerce as well as a saving of both 
time and labor. 

Daring the coming session of Congress attention 
will therefore be called to the fact that the present 
system of weights and measures militates seriously 
against our trade with foreign countries, owing to 
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the fact that American price lists are more or 
less confusing to foreign merchants. I$ will be fur- 
ther pointed out that the metric system, by reason 
of its decimal scale, its simplicity, ite international 
character, and its unquestionable superiority to any 
other system of weights and measures, is worthy of 
universal adoption, and there will be a strong effort 
made to secure the enactment of a bill making it 
obligatory on the Government in the conduct of 
business to use this system. This bill was up at the 
last session, but failed to reacli a vote. As the 
country has extended its boundaries since that time, 
as well as changed its position relative to other 
powers, becoming more of a factor in the affairs of 
the whole world, the passage of the bill should be 
urged not only on the old grounds, but for the new 
reasons to be found in the results of the war with 
Spain. 

The advantages of the proposed system are two- 
fold : First, it is international in character, and 
almost universally in use among civilized nations, 
and secondly, the metrio system from its decimal 
character is convenient and economical in practical 
use. 

Beyond the adaptation of the metric system to the 
economio transactions of the ordinary affairs of daily 
life, i& has a claim to respectful consideration as 
being the language of science the world over, used 
in scientific investigation and understood by scien- 
tific men in every nation and clime. That its use 
unquestionably tends to accuracy and precision of 
thought and expression is not to be doubted. The 
simplicity of the system, or its ‘‘ oneness,” to use 
the word coined by Lord Kelvin, is one of its great 
merits. It bas but one system for every kind of 
weight and measure, and the method of written ex- 
pression is the one of ordinary numerioal notation. 
The fundamental anit is the meter, and from that 
are derived by the simplest process not only meas- 
urements of extension, but of weight and capacity 
as well. The conversion of bulk to weight and weight 
to bulk requires but a knowledge of specifio grav- 
ity. It bas been claimed by some that the difficulty 
of changing from our present tables of weights and 
measures to the metrio system would be enormous. 
Lord Kelvin once expressed his views on this sub- 
ject in the following language: 

“I believe that the difficulty of making the 
change has been enormously exaggerated. I believe 
that in a fortnight people would become so acous- 
tomed to the perfect simplicity and easy working 
under the metrical system that they will feel that 
instead of its being a labor to pass from one system 
to the other, it will be less than no labor—that is to 
say, it would be a very great saving of labor after 
the first day or two of beginning to use the metrical 
system." Mr. Siemens, the noted engineer, testify- 
ing as to its introduction into his works, says: It 
was all a matter of about a fortnight or three weeks; 
then the people were acoustomed to it and did not 
ask any more for the old measures, but asked for the 
new." 

This is a matter of the greatest importance to the 
electrical fraternity. There is no doubt but that the 
adoption of such a system would have a material 
bearing on our export trade, and what industry is 
more interested in this important subject than the 
electrical industry ? 


* & * 


Of recent years, or since the 
development of eleotrici&y for 
power purposes, many moun- 
tain railways have been 
built in seemingly inaccessible 
places. We refer especially tosuch lines as that of 
Burgenstook, near the Lake of Lucerne in Switzer. 
land, which reaches a height of 2,600 feet in a dis- 
tance of 2,700 feet, and to those at Strauserhorn, in 
the same locality, with grades ranging from 30 to 62 
per cent. The construction of the Jungfrau railway 


Up Mont Blanc 
by Railway 
and Elevator. 


is another, and perhaps the best example to be cited 
in this connection, for it is an engineering achieve- 
ment which but a few years back would have been 
impossible of accomplishment. These diffioult 
undertakings have been brought to a successful 
issue, or, as in the case of the Jungfrau railway, 
ultimately will be, principally by an extensive use 
of electrically operated machinery and by taking ad- 
vantage of any suitable water power in the vicinity 
for generating eleotric current economically. 

Of late a mountain railway soheme has been men- 
tioned, however, which for daring far exoeeds any- 
thing that has yet been attempted. A French engi- 
neer of Marseilles has suggested a plan which he 
considers feasible for reaching the top of Mont 
Blano, the highest mountain in Europe, whose sum- 
mit is nearly 16,000 feet above the level of the sea. 
The scheme as worked out by this French engineer 
contemplates the building of a raok railway from 
what is known as Les Houches, a station on the line 
of the Geneva-Chamouni Railway, to a plateau 
on the side of Mont Blano at an altitude of 6,888 
feet, from which point a fine view of the Arve val- 
ley may be obtained. The line would rise 3,488 
feet in a distance of 5,886 feet, or have an average 
grade of about 60 per cent. The necessary electric 
power for operating the road would be obtained from 
a waterfallou the upper Arve. The next step would 
be the running of a tunnel into the side of the 
mountain, starting from the plateau on whioh the 
rack railway terminates. This tunnel would have 
a rise of bat 600 feet in 18,864, and would terminate 
at a point 7,500 feet above sea level, directly under 
the summit. So far there would seem nothing im- 
possible in the plan suggested, although its accom- 
plishment would be a more or less difficult engi- 
neering feat and cost an immense sum of money. 

The next step, however, is probably the boldest 
suggestion made for some time. This is the pier- 
oing of a vertical shaft from the point where the 
tunnel ends to the summit of the mountain. The 


_ highest portion of this tunnel would have an eleva- 


tion of 7,500 fest, and as the elevation of the sum- 
mit is 15,800 feet the shaft would have to be 
8,300 feet in length, or almost 1.6 milea. Many very 


‘deep shafts have been sunk for mining and other 
"purposes, but invariably in such cases the work has 


been prosecuted from above, whereas in this oase the 
shaft, which would be 10 by 12 feet, would have to 
be excavated from below upward. To meet this con- 
dition the promoter is said to have devised what he 
terms a rising chamber," made of steel plates and 
constructed in two stories, each of the latter being 
divided into two compartments separated by heavy 
steel doors. In the upper story would be located 
the drilling apparatus. To avoid lowering the 
chamber out of the way of blasts, which would be 
impracticable and consume too much time, it is 
proposed to drill only on one side of the shaft at a 
time. Just before firing the blasts the drilling ma- 
obinery would be moved to the neighboring chamber 
and the steel door closed to protect the inmates and 
machinery from pieces of flying rook. To catch the 
latter there would bea series of gratings placed at an 
angle of about 45 degrees and protected by fasoines 
of brushwood. The rock thus collected would be 
transferred tothe lower story, where it would be 
passed through suitable machinery, pulverized, and 
dropped down a 12-inoh tube to the bottom of a 
shaft. Here a stream of water propelled by oen- 
trifugal pumps would carry it to the outer end of the 
tunnel. As the work progressed the oham ber would 
be raised by means of steel racks placed in the four 
cornere of the shaft. When completed the elevator 
would be operated by electricity, The soheme is un- 
questionably well thought out, and there is nota 
doubt but what part of it at least is feasible, provid- 
ing sufficient capital could be obtained. Whether a 
shaft over a mile and a half in length could be ex- 
cavated working from the bottom up, and whether an 
elevator could be made to run in it successfully or 


profitably if ever completed is another question and 
one we bave our doubts about. 


Under the Searchllght. 


Notes and Comments on Various Topics. 


IN speaking of the proposal to equip the Manhat- 
tan road of New York (the elevated railroad) with 
electricity, one of the directors is reported as 
saying that no oontract was likely to be 
signed for some time to come. "Tbe company wants 
the best system that it can fiad, he said, and it will 
not care to hurry in the matter of letting a contract 
for $6,000,000 or $8,000,000. It was stated that 
when the directors did finally ask for bids only one 
division of the elevated road would be equipped, so 
that this may receive a fair trial before the motive 
power on the entire road is changed. 


X & & 

A SAN FRANCISCO man is said to bave recently in- 
vented what is termed a ‘‘ healthshaker." The ma- 
chine consists of a platform on which the subject 
stands and which is then rapidly made to oscillate 
by means of an electrio motor. The motion is said 
to be excellent for the liver, and the inventor olaims 
that ten minutes of such shaking is better than half 
an hour' work in the gymnasium. A course of 
such shaking might advantageously be taken as a 
preliminary to a sea voyage. 

x  * 

IT may interest some of our readers to know that 
telegraph and telephone poles are now being manu- 
factured out of paper. The pulp from whiob these 
poles are made has mixed with it borax, tallow and 
other ingredients. It is then run into a mold with 
a central core and comes out as a hollow tube of the 
proper diameter and length. Before being erected 
the poles are given a coat of paint or varnish whioh 
makes them waterproof and very durable. If so 
desired, they may also be made fireproof by being 
saturated with a solution of alum water. 


€ 3€ # 


THE Herald reproduces from its European edition 
the following as an instance of German red tape: 
Some days ago, says the Oberschlesische Volkstimme, 
a schoolboy in Gleitwitz went out to fly his kite, A 
few minutes after its ascent it catches on the wire of 
the electric fire alarm and remains hanging. This 
catastrophe is seen by a vigilant policeman, who at 
onoe makes a report in writing to the Police Com- 
missioner. The latter peruses the report and for- 
wards it to the Police Iaspector. The inspeotor for- 
wards it to the Town Hall, whence it reaches the 
Fire Committee of the municipality, The latter or- 
ders the kite to be removed, and moves a resolution 
that the zealous policeman receive a reward of 25 
pfennige. A fireman reports in writing that the kite 
has been removed. The cashier of the municipality 
pays the policeman 25 pfennigs and takes a receipt 
for the amount. The director of the school receives 
an order to find the boy who flew the kite—the 
search occupies fourteen days—and reprimand him. 
The rector reports in writing that this has been done. 
The Fire Committee sends a long document to the 
School Committee, requesting them to order the dis- 
riot school inspector to draw attention in all the 
sohools under his orders to the danger of flying 
kites near telegraph wires, and forbidding them to 
indulge in this amusement in the streets of the 
town." 

€ + * 

PHILADELPHIA is ip the midst of her great Peace 
Jubilee, which began on Tuesday with a naval re- 
view in which several noted war vessels took part, 
will be continued on Wedneaday by the rededication 
of Independence Hall and a civic parade, and oon- 
olude on Thursday with a military parade and re- 
ception to the general officers at the Academy of 
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Music. Extensive electric illumination will enable 
everybody to see how the Quaker City looks at night 
while in the throes of a three-day celebration. 


a & * 


A WRITER in an Eastbourne (Eng.) paper, who is 
apparently of the Rip Van Winkle tribe, waxes 
eloquent over the coming of the Electric Age, 
though he gives the usual warning against raw 
haste, half-sister to delay," and suoh like. Finally, 
he bursts into meter—of a kind—oonoluding with 
the following inspiring couplet : 

* And dull reactionaries should remember, ere too late, 

The Electric Age is coming—and they can’t postpone the 

date!” 
The italics are his. All this," says London Light- 
ning, in explanation, is because the town oouncil 
of a flourishing watering-place have decided upon 
going through with an electric lighting scheme, some 
three years after the cautious British public bas 
found out that it is profitable in all senses, and 
Heaven knows how long since America and Conti- 
nental Europe bave had cheap light, cheap tele- 
phones and cheap tramways to an extent undreamt 
of here until quite recently. Surely it would be 
more correct to say that tbe Electric Age has 
come, though Eastbourne is only just awaking to 
the faot.” 
& 3€ * 


THE following recently appeared in the New York 
Sun: 


t Tell me tbis,” said the man from Chicago to the New 
Yorker, who pays for lighting your streets when it is 
done? Who is the man or corporation who holds the 
Columbus avenue job? I live just off that thoroughfare, 
not far from Central Park. One reason I ask is that I 


think an old friend of mine who dlod seven years ago bas 
^ returned to business and secured a contract in New York. 


„His name was Baldwin. He was a Colonel in the civil 
war. When Carter Harrison the elder was first elected 
Mayor he appointed Baldwin gas inspector, and as long as 
Carter was Mayor the Colonel had the job. He was a 
faithful servant. He used to do his own inspecting on 
horseback. Many a night he played the solitary horseman 
act in Chicago, riding all night to see that the streets were 
properly lighted or darkened as he desired. For there 
were times when it was quite as important to turn off the 
gas as it was to turn it on at other times. One of the 
Colonel's imperative orders was that no gas was to be 
burned in the street lamps when there was moonlight. 
It the moon came up after, say, lO o'clock, the street 'glims' 
were to be doused, or whenever it came up, no matter 
what the hour might be. And when the moon wasin its 
first quarter the lamp-lighters used to watch it until it 
went down and then they lighted up. 

% There never was a man who bad the phases of the 
moon down as fine as Col. Baldwin. Cloudy weather cut 
no figure with him. The clouds might be thick enough to 
plough in, but as long as Col. Baldwin knew the moon was 
up and attending to business the streets were kept dark. 
For, the Colonel used to say, the moonshine was liable to 
break through any minute. Chicago saved money under 
old Carter Harrison’s administration out of the moon as 
she was run by Ool. Baldwin. 

% But if the Colonel has come back and has a contract in 
New York, he has reversed himself. I find when I go 
home in the morning, wben the moon is at its brightest, 
that the arc lights in Columbus avenue are doing their 
best work. But when there is no moon, and particularly 
when the clouds are thick and black, nary an arc light, 
nor any other kind, can you find. Ifa New York man has 
the contract he doesn't understand hisbusiness. If there 
is any moonshine in his contract he ought to stand in with 
the moon the same as old Col. Baldwin did, in the interest 
of the treasury and for the benefit of the populace.” 


The Electric Light in the Bengal Mills, 

Almost all the jute mills, says Indian Engineering, 
are now lighted with electric light, and the special 
inspector reports that, with two or three exceptions, 
mills that had previously opposed its introduction 
have since been compelled to give way by the neces- 
sity of competing with their neighbors and retaining 
their hands, who otherwise would be attracted by the 
slightly higher wages they could earn by longer work 
elsewhere. In the report for the year 1896 the opin- 
ion of Mr. Walsh was quoted to the effect that work- 
ing for the longer hours made possible by the use of 


artificial light was in reality a doubtful advantage, 
in view of the discontent caused among the opera- 
tives, the deterioration in the work done, and the 
higber wages to be paid for overtime. The faots 
now reported would appear to conflict with the view 
then expressed. 


Street Railways of Glasgow. 


Tbe section of the Glasgow Corporation street 
railways recently equipped for overhead traction 
was formally inaugurated on Ootober 13. This line 
is about 24 miles in length and extends from Mit- 
chell street to Springburn, tbe power station being 
situated near the suburban terminus. 
double tracked throughout, and bas been equipped 
on the span-wire system for an experimental trial 
of eleotrio traction, prior to decision as to adop- 
tion of the overhead trolley for the entire system of 
street railways in Glasgow. 


Electrical Industry in Egypt. 


Considerable progress has been made during recent 
years in the electrical industry of Egypt. In Cairo 
electricity is used both for lighting and traction, as 
well aa, of course, for transmission of messages. The 
Compagnie Centrale d'Eolairage par le Gaz bave a 
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THE LIGHTING OF A THEATER.* 


With the extension of publio lighting mains into 
almost every part of London, it is not surprising to 
find that private plant for theaters and similar 
buildings is fast disappearing. There is much to be 
said against a theater operating its own lighting 
plant, but even in these days of public supply there 
is still something to be urged in its favor. To ob- 
tain a supply from the public mains means that it is 
not necessary to keep so large and so skilled a staff 
as would be necessary if a private plant were em- 
ployed; no trouble from vibration is likely to ooour 
in the theater or be transmitted to adjacent build- 
ings, and there is under most circumstances prob- 
ably less liability of a theater being plunged into 
darkness. On the otber band, a private plant, if 
skilfully operated, will supply current at infinitely 
lower rates than are offered by public companies, and 
lends itself better to those special stage effects that 
can be only created by the throwing on and off of 
large ourrenta of eleotricity. This is especially valu- 
able at times of rehearsal, when occasionally a heavy 
demand for ourrent may arise. Moreover, i$ gives 
two strings to one's bow, for even with a private 
plant the usual practice is to be connected up to the 


THE FOYER AT THE PALACE THEATER. 


monopoly for the supply of lighting and power in 
Cairo. Several private residences, however, together 
with public establishments, have private plants for 
electric lighting. For example, the palaces of the 
Khedive at Abdeen and Khoubbeh, Lord Cromer’s 
residence, the Opera House, the Egyptian Railway 
Administration, several of the leading railways and 
Mesars. T. Cook & Son’s Nile steamers. In Upper 
Egypt electricity is used in the sugar factories at 
Hawamdiyeh, Sheikh Fadl and Nag Hamadi. In 
Lower Egypt a large number of cotton factories are 
equipped with private electric generating plant, 
nearly a dozen districts having factories equipped in 
this way. 


An Electrical Omnibus. 


An electrical omnibus has lately been put in ser- 
vice experimentally in Berlin. Aooording toa Ger- 
man contemporary, the 'bus has accommodation for 
twenty-six passengers, measures 23 ft. in length by 
64 ft. in width, while its weight, including the bat- 
tery, is 6.65 metrical tons. The battery, which ocon- 
siste of 120 oella, contained in twenty-four boxes, 
weighs about 1} tons, and is stated to have a capao- 
ity sufficient to run the vehicle a distance of 60 
kilometers (374 miles) at a speed ranging from 6 
to 12 kilometers per hour. The motor is geared 
to the front axle of the omnibus. 


street mains, and thus a prolonged and total extino 
tion of light is less likely to ocour than if a theater 
relied absolutely on the public mains. 

As we have suggested, most theaters nowadays 
rely on the public service for lighting, notwithstand- 
ing that some of them bave to this day plant lying 
idle in their basements. Whatever reasons such 
places may have bad for abandoning their private 
supply it is plain that they bave not yet operated at 
the Palace Theater of Varieties, where a most oom- 
plete system of private lighting is still in vogue. 
Structurally and decoratively we suppose this thea- 
ter is still the finest in London, and everything har- 
monizes; the entertainment, the music and the 
lighting are among the remarkable features of what 
bas been termed the most luxurious and the most 
comfortable building in Europe. So great is the 
confidence of the management in electricity that gas 
has been completely banished and there is not a 
single gas jet in the house; even the spirit lamps 
formerly employed at the bars for heating purposes 
bave been replaced by electrical heaters. 

We have recently made a detailed examination of 
the whole of the lighting plant that is employed 
here, and our experience is worth repeating. To 
start in logical order, it is necessary to make a de- 
scent—somewhat perilous to anybody but a sailor— 


$ From the Mecirical Review, London. 
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to the engine and boiler rooms, which are some 24 
feet below the level of the pavement. Here are 
installed, in a space that suggests some ingenuity in 
arrangement, three Marshall semi-portable looomo- 
tive boilere, which, at a steam pressure of 150 lbs., 
develop 80 horse-power. How to olean these boil- 
ers had been apparently a problem, for the baok 
comes within 3 feet of the wall. Mr. W. Slade 
Olver, the chief engineer, surmounted the trouble 
in a somewhatingenious manner, by having square 
boles cut in the wall immediately in the rear of the 
boilers, which gave access to a cellar, and the space 
thus provided enabled the stokers to operate their 
cleaning rods. There are not all the refinements in 
connection with the steam raising plant that one is 
aconstomed to in central stations, and they would 
be obviously out of place; for instanoe, hand firing 
is considered good enough. There are, however, two 
Berryman feed-water heaters and vertical steam 
pumpe made by the Deanes. Owiug to the height of 
the building, the chimney shaft does not project 
more than 8 ft. above the roof, and, as a matter of 
fact, ean be scarcely noticed at all. It is a point of 
some interest to observe that the water supply is ob- 
tained from sunk wells, The engine room is divided 
from the boilers by a party wall, and here are erected 
three Willans-Siemens sets. We have endeavored to 
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these are charged in parallel, four cells being utilized 
for hospital purposes, A battery regulating board 
is provided, furnished with the necessary devices. 
The mains from the engine room switebboard are 
carried to three main boards, two of which control 
the lighting in the auditorium, passages, stairs, ves- 
tibule, etc., and the third board controls the whole 
of the stage lighting. There are, therefore, three 
main oirovite, called, respectively, A, B and C, the 
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Two TvPICAL LoAD CURVES. 
former one representing the stage circuits, the other 
two the front of the house. In accordance with the 
County Counoil regulation, the entrance and exit 
lights are arranged alternately on B and C circuits, 


: 80 that in case of one circuit failing every other light 


would be still on. 


ENGINE ROOM AT THE PALACE THEATER. 


give an idea of the engine room by means of pho- 
tography, but, owing to the almost entire absence 
of daylight, artificial illumination had to be resorted 
to, hence the machines lack the distino&ness that 
one usually obtaius in central stations. The engines 
are of the single-acting central valve H H type, and 
the dynamos are of Siemens shunt-wound type, 
each giving 650 amperes at 110 volts. Beyond the 
paralleling switchboard, which is provided with the 
ordinary station voltmeter and ammeter, there is 


nothing more of importance in this room. The whole 


of the plant is, however, placed on a huge block of 
concrete, which is oémpletely isolated from the side 
walls. Although such an arrangement of founda- 
tions has not in some places proved a bar to vibra- 
tion, it is siguificant that at the Palace Theater no 
tremor whatever is observed in the interior of the 
building. On the roof faint pulsations can be ob- 
served occasionally, but then there is no one to oom- 
plain of that. In any event, it would be a matter 
of extreme difficulty to communicate vibrations to 
surrounding property, for the theater itself is oom- 
pletely isolated from other buildings. In addition to 
the dynamos there is a battery of acoumulators, 
ponsisting of 56 Epstein cells. The two halves of 


In a sense the stage lighting is of the most import- 
ance, in so far as effects are concerned, and its proper 
regulation necessitates a somewhat elaborate board. 
Some alterations of tbe switching arrangements are 
in progress, and when completed the board will be 
probably one of the finest stage boards in London, 
The whole of the switching mechanism is placed at 
the right-hand side of the stage, at some distance 
from the ground, and from a special platform the 
footlights and the stage are controlled. The idea of 
the alternate oirouits is carried out in the whole of 
the stage lighting. There are three sets of footlights 
arranged on alternate cirouits, and the batten lights 
are connected in & similar manner. The lowering 
or dimming of the lights is a very important feature 
in the economy of stage management, and the alter- 
ations which are in progress include a set of liquid 
resistances. Up to the present, long lengths of 
platinoid wire have been utilized to give the neces- 
sary resistances, but these are now being done away 
with. The new soheme provides for a combined 
arrangement for dimming the entire front of the 
bouse; moreover, a new main break switch will put 
on circuits for stage effects, and it will be possible 
to produce sudden darkness in the house and stage 
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together by interlocking through a bar any of the 
switches it is desired to operate. The ancient lime- 
light has been replaced by projector arc lamps, of 
which eight-are in use, gas, as we have observed, 
being wholly tabooed throughout tbe building. 

There are 10 aro lamps in front of the building, 
and the interior lighting consists of some 3,600 in- 
candescent lamps, which are practically equivalent 
to 4,000 8-CP8. There are a number of ventilating 
AAA ] motors fixed at different parts of the 
/V.Y| ! beilding, thus permitting the nicest 
regulation of the temperature of the 
building. Steam heating is used through- 
out the building, a system of live steam 
radiators being employed as well as a 
bank of radiators heated by the exbaust 
steam from the engine, fresh air being 
drawn from the street and blown into the 
theater by means of a Blackman fan. 

Midnight, As we have mentioned, the theater is 

connected to the supply mains; the 
total demand, however, which the company will 
meet is 2,000 amperes, and this can be turned on 
by means of change over switches, the amount of 
ourrent per switch being 300 amperes. ` 

It is hardly necessary to observe that electrical 
stage effects at the Palace are frequent. At the 
present moment there is the Biograph, which bids 
fair to rival Tennyson’s brook, and there have been 
the wonderful series of living pictures, and Jatterly 
Zaeo aud her electrical effects. As an indication of 
the demand for current that occasionally arises, it 
may be mentioned that one turn has required as 
much as 1,550 amperes. 

A load curve cannot fail to be interesting, and 
some details as to cost will be useful. In 1897 the 
number of units generated was 234,798, coal and 
other fuel cost .59d., oil, waste, stores, eto., .11d., 
and wages .613., the total works’ coat being 1.313d. 
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Eleotrio Traction on Railways. 

Improvements in train service, says P. Lanino in 
Elettricità, Milan, take the form of greater speed 
and more commodious oarriages, the latter necessi- 
tating greater weight. Both of these require a more 
powerful locomotive; but, as the permanent way 
limits the size and weight of the locomotive, im- 
provement ultimately consists in reduction of weight 
of the motor per HP. 

The author considers that for steam locomotives 
the limit has now been reached, the best types de- 
veloping 1,800 HP. and weighing 154 lbs. per HP. 


For progress, therefore, he looks to the eleotrio motor 


fed from a central station, this being the lightest 
motor known; he believes that the weight can be 
reduced to 22 lbs. per HP., and that the absence of 
any reciprocating parts removes all limit to the ulti- 
mate speed attainable. 

He describes the scheme of Davis and Williamson 
for an electrio railway between New York and Phil- 
adelphia, to run at a speed of 187 miles per hour, 
and of Behr for a permanent way consisting of 5 rails 
supported on inverted V trestles. The latter, when 
tried at the Brassels Exbibition of last year, failed 
on account of the instability of tbe trestles. 

Critioising the Heilmann locomotive, the author 
expresses his opinion that this will never prove 
superior to the ordinary steam one, as the great dis- 
advantage of extra weight (220 lbs. per HP.) will 
outweigh the advantages of independent driving of 
eaob axle, triple expansion engines and greater reg- 
ularity in the working of the engines, He believes 
that the present field of eleotriq traction is that of 
local lines requiring frequent journeys and light 
trains, and cites as a successful example a three-mile 
trolley line opened at Baltimore in 1895. The 


locomotives weigh 90 tons, and have motors of a 
total power of 1,600 HP. distributed on six inde- 
pendent driving axles. The works’ costs per ton 
mile, when J, 2 or 3 locomotives are ranning, are, 
respectively, 0.186, 0.123 and 0.1015 pence. [The 
above is taken from Science Abstracts, London. ] 
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THE ECKMUHL LIGHTHOUSE. 


France would seem to have been the first count: y 
to fully appreciate the advantages of electricity as a 
lighthouse illuminant. Until within the last ten or 
twelve years, mineral oil was used almost exclusively 
for lighthouse lamps, electricity previous to that 
time not being thought well adapted to this form of 
illamination, principally owing to a latent fear that 
through some accident to the generating machinery 
a lamp might become extinguished, which, as may 
readily be inferred, would have been a very serious 
matter. Another weighty reason wbioh undoubtedly 
had considerable inflaenoe in causing the retention 
of oil lamps was the cost. When steam and eleo- 
trical maobinery are employed, skilled labor and 
frequent inspections are necessary, which materially 
adds to the operating expenses. As, however, eleo- 
trical machinery was gradually improved upon, 
higher efficiency obtained and the oost of producing 
eleotrio current proportionately reduced, according 
to a well thought-out plan France began tbe con- 
struction of a number of electric lighthouses along 
its coast, of which that of Eokmiibl, embodying all 
the latest improvements, is the most recent and by 
far the most powerful. This new lighthouse, as may 
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ordinary alternating current for lighthouse use, 
notably in an iporease in the steadiness of the light. 
It has moreover been found that by the use of dyna- 
mos generating two-phase currents, when the ourrent 
of one lamp is for any reason cut off, the current 
passing to the other lamp does not increase more 
than one ampere in 25, whercas were the ordinary 
alternating current made use of this increase would 
be far greater. This peouliarity of two phase cur- 
rents enables in the case of the Eokmühl lights of 
the carbons of one lamp being changed without ex- 
tinguishipg or causing the intensity of light in the 
second lamp to vary perceptibly. 

The alternators, as may be seen by Fig. 4, have 
eight poles, the intensity of their magnetio field 
being in the neighborhood of 4,000 c. a. 8. units. 
Each is separately excited by means of a small direct- 
current machine fastened to the shaft as shown in 
tbe figure. The armature makes in the neighbor- 
hood of 810 revolutions a minute, and the resistance 
of each winding on the armature is.213 ohm. From 
tests that have been made it was found that the 
efficiency of these alternators varies between 70 and 
15 per cent., depending on the speed at whioh tbey 
are driven. 

The currents generated are of 25 and 50 amperes 


FId. 1. 


be seen by Fig. 1, is situated about one hundred 
yards back of the old lighthouse on a portion of the 
rooky shore of the Gulf de Moinein Brittany known 
as Penmaroh Point. Work on this structure was be- 
gun in the fall of 1893, the expense of ite construction 
being partly defrayed by a legacy of $60,000 to the 
French Government for this purpose by the Marquise 
de Bloqueville in memory of her father, Marshal 
Davout, Prince of Eckmübl. Thus does the light- 
house derive its name. 

As is usual in France in the construction of most 
public works, special pains have been taken to give 
the lighthouse an attractive appearance from an 
arohiteotural point of view, without however in any 
way detracting from its solidity or the purpose for 
whioh it was erected, and how well this has been 
accomplished may be gathered in a general way from 
Fig. 2. As may be seen by the illustration, a spiral 
stairway having 272 steps winds up in the interior. 
The total beight of the tower above the ground is 
206 feet, the plane of the light being about 209 feet 
4 inches above high tide. Atthe foot of the tower 
and within an enolosure are situated several taste- 
fully designed buildings containing steam boilers, 
engines, electrical machinery and other apparatus 
necessary in the operation of the lighthouse. The 
general arrangement of the engine and dynamo room 
may be seen in Fig. 3. The requisite amount of 
power for operating the fog-horn and lamps is ob- 
tained by means of two 12 HP. condensing engines. 
The latter are connected by means of belting to an 
overhead shaft which extends the whole length of 
the building. By means of this shaft the air oom- 
pressor and alternators may all be driven at onoe, or 
if so desired tbe air compreesor may be disconnected 
as well as one of the alternators, of which there are 
two. The latter generate two-phase currents which 
have been found to have several advantages over the 


at a pressure of 45 volts. The air compressor, wbioh 
is alsodriven by means of a belt from tbe main sbaft, 
oan be made to compress air to either four or fifteen 
atmospberes as desired. This compressed air passes 
to a small reservoir situated directly below the 
gallery on the upper part of the tower, where it is 
made use of during foggy weather for operating the 
sirene. The latter, located on the outside gallery of 
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has yet been built. This lighting apparatus, whio 
is fifteen feet in diameter and almost twenty feet in 
height, is double; tbat is, there are two separate and 
distinct lanterns mounted one on each side of a 
ooiíumon vertical sbaft. An idea of the arrange- 
ment may be gathered by a glance at the cross seo- 
tion of the tower shown in Fig. 2. This novel 
arrangement was adopted at Eck mühl after careful in- 
vestigation, as it was found that a far more powerful 
ray of light could be obtained with double lantern 
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FIG. 2. 
with leas expenditure of energy, than in any other 
way. Each optical apparatus has four panels or 
windows composed of rims of prismatio glass so ar- 
ranged as to disperse the light equally at all points 
in right lines; technically speaking, there are six 
dioptrio elements and ten catadioptrio elements. 
The whole illuminating apparatus, weighing over 
4,000 lbs., is mounted upon a solid platform whioh 
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the tower, emits sounds of two similar tones (mis) 
lasting three seconds and seps:ated by an interval 
of similar duration, changing every ninety seconds 
toa uniform sound of the same tone also lasting 
three seconds. These sounds can be heard in olear 
weather from 7 to 8 miles. Daring time of heavy 
fog, however, the carrying capacity of the fog-horn is 
materially reduced, not exceeding under certain 
atmospheric conditions two miles. 

It is the lighting apparatus, however, wherein the 
Eokmühl lighthouse differs materially from any that 


is in turn connected to the vertical shaft previously 
referred to, being held upright by means of a oiron- 
lar drum resting in a trough of meroury. By this 
arrangement when the lights are revolved the frio- 
tional resistance is reduced to a minimum. The latter 
operation is accomplished in the way now in vogue 
in nearly all modern lighthouses, by means of a 
clookwork meobanism actuated by weights. It 
takes the Eokmübl lights twenty seconds to make 
one complete revolution, the flasbes appearing every 
five seconds and lasting, as in all lighthouses along 
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the coasts of France, one tenth of a second. The 
reflection of these flashes may be seen, so it is 
claimed, under suitable atmospheric conditions, a 
distance of seventy miles. Carbons of 10 and 16 
. mm. diameter may be used in the lamps, which are 
both kept lit together. The intensity of the fiash is 
regulated according to the oondition of the atmoe- 
phere prevailing. Ona very olear night, for instance, 
the 10 mm. carbons would be made use of, with but 
one alternator delivering 25 amperes of ourrent at 
45 volts tothe lamps, whereas during heavy weather 
both alternators would be run, supplying 50 am- 


electrical installation at Eckmübl by an examina- 
tion of Fig. 5. As will be seen, both a voltmeter 
and ammeter are placed in the oirouit of each lamp, 
thus enabling the amount of current passing to 
either lamp to be determined at a glance. 

The yearly operating expenses at Eokmühl are 
not nearly so great as might be expeoted, and far 
leas than a similar lighthouse in this country could 
be kept in operation for the year round. Six men 
are constantly employed looking after the appara- 
tus, whose salaries, with fuel and incidentals, make 
the yearly charges about $5,000. The total cost of 
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peres of ourrent at 45 volts to the 16 mm. carbons. 
The total number of hours a year during which the 
lamps have to be kept lighted is about 4 500, and 
during that period in the neighborbood 237,600 
lbs, of carbon is consumed. 

The illuminating power of the Eckmiibl light is 
very great, greater in fact than any other lighthouse 
lamp in the world, with the possible exception of a 
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light in this country designed by Mr. Henry La- 
paute. Careful tests made with the Eokmühl light- 
ing apparatus before it was permanently installed at 
Penmaroh showed, at à di:tanoe of 650 yards, with 

16 mm. carbons fed by a current of 50 amperes at a 
pressure of 45 volts, an intensity of light equivalent 
to 40,000,000 candle power. Besides the lights just 
desoribed, two 12,000 candle power petroleum 
lampe are held in reserve to be used in the event of 
an accident happening to any part of the regular 
operating machinery. 

An excellent idea may bo gotten of the general 


erecting the lighthouse, as may already have been 
inferred, exceeded the legacy of $60,000 left for the 
purpose, the tower, buildings, machinery and opti- 
cal apparatus having cost not less than $116,000. 

[The above article, compiled principally from 
French sources, was specially prepared for ELEC- 
TRICITY. We are indebted to L'Eclairage Elec- 
trique for the illustrations.— Ep.] 


DIESEL’S RATIONAL HEAT MOTOR.* 


BY E. D. MEIJER. 


All power which man uses, and all forces wbioh 
he tries to curb and turn to his own purposes, bave 
their origin in heat. Whether we spread the sails 
of aclipper to a spanking breeze, or urge an occan 
greyhound at nearly railroad speed across the Atlan- 
tio ferry; whether we propel oars in the streets of 
Buffalo with electric force generated by the Niagara 
Cataract, or carry heavy packs on the backs of horses 
over frozen Klondike trails, we are using in some 
form the energy poured forth in lavish profusion by 
the central orb of our system. His heat causes the 
air currents which waft the ships to our shores; 
ages ago his rays oalled forth primeval forests, whose 
charred and compressed 1emains are fired under our 
steam boilers; vapors raised by his power from the 
waves of the ocean fallin life-giving rains on our 
continent, alike raising the level of the Great Lakes, 
whose waters feed the mighty cataract, and, in oo- 
operation with his direct heat, calling forth bloom 
and fruit on the fertile fields whence man and brute 
nature alike derive their sustenance. Man, rising 
above the animal in his appreciation of the blessing 
of labor, first applied muscular force, and next what 
we are wont to designate as the natural foroes, to 
assist him in his restless activity of production. 
Oars, levers, treadmills and all manner of harness 
for horee and steer preceded tbe use of wind or of 
falling water. 

For centuries wind and water power were sufficient 
to drive all his machinery. The expansive force of 
steam, discovered by the ancient Egyptian, served 
but for a few simple actions, purposely enveloped in 
mystery to strengthen the superstition whioh priest- 
craft considered necessary for its schemes of govern- 
ment. 

Even war, the delight, the pastime and the sole 
means of support of kings and nobles through many 
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centuries, was slow in finding ite most powerful 
agent in the explosive force of suddenly liberated 
beat. Finally, i$ was late in the seventeenth oen- 
tury that attempts were first made to utilize the ex- 
pansive foroe of steam or of gunpowder in pumping 
water and for other useful purposes. And then, 
after the firat experiments had demonstrated the 
tremendous force contained in these agente, these 
phenomena for a full century were of interest only 
to philosophers; and when Watt finally suoceeded 
in harnessing the power of steam and making it work 
bis will, inventors were already busy with engines 
designed to produce motive power by the explosion 
of gas or vapors. 

Through all these centuries the forces employed 
were recognized by their effeots, and no one suspected 
that the primal cause of all was the power of heat. 
Or, if we see in the early worship of tbe sun as the 
great life-giver some dim appreciation of this great 
physical fact, it bad never yet risen to the height of 
faith or knowledge, nor bad any one dared to attempt 
to measure and weigh heat in units of force, 

The first heat motor which became a praotioal 
8uoccess—the steam engine — was for many years de- 
veloped simply by gradual improvement of its me- 
chanical appliances without any appreciation of the 
fact that heat economy was tbe primal consideration. 
It was, perhaps, well that this was so. Had the 
early inventors and designers of steam engines un- 
derstood the limitations to which the steam engine 
is subject they would hardly have attempted to de- 
velop a machine which, after 100 years of experiment 
and anotber century of practice by the master minds 
of each generation, returns in work less tban one- 
seventh of the potential energy residing in the fuel 
with which itis fed. And had tbey turned their 
attention to machines aiming at more direct trans - 
mutation of heat into work, the mechanical diffioul- 
ties which would have confronted them might have 
retarded the industrial progress of the world by a 
full century; for, with all its defects as a vehiole of 
heat energy, steam has at least the one advantage 
that it can be used at very low pressures. The early 
engines gave results which for tbe time were of suf- 
ficient and even great value with pressures of lees 
than 10 pounds to the square inoh. Materials for 
bigber pressures and temperatures were not available. 
These materials themselves had to be produced in 
larger variety and of better quality so that gradual 
inorease in the pressure carried should give us as 
gradual an increase in fuel economy. 

If the early inventors of internal-oombustion 
motors were proceeding on more rational lines, so 
far as the final outoome was oonoerned they were 
kept back, and in many instanoes their efforts were 
foiled altogether by physical difficulties which re- 
quired greater knowledge of metallurgy and greater 
mechanical skill than the world then possessed. For 
a full century the steam engine dominated the whole 
industrial field, and until twenty years ago it stood 
without a rival. 

To an American engineer, Benj. Thompson, also 
known as Count Ramford, the world owes the first 
attempt to find an equivalent of heat in work, and 
the discovery that heat is not matter, but a form of 
energy. This important fact was communicated by 
Thompson, then residing in Munich, Bavaria, to the 
British Association for the Advancement of Science, 
just 190 years ago. Other experimenters followed, 
but it was not until much later that Joule, in England, 
and Mayer, in Germany, determined and fixed the 
mechanical equivalent of heat. Early in this oen- 
tary, Sadi Carnot, in France, developed the theory 
of a perfect heat engine, yet it was a long time be- 
fore the olear reasoning of these men, though en- 
thusiastically received and elaborated by Rankine, 
Zeuner, our own Thurston and others, found ite way 
into the designing room of engine builders. Fora 
long time the steam engine was studied only in its 
mechanical aspects, and the striking suoocess of Cor- 
lies, while a great stride toward mechanical per- 
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feation, tended rather to retard than to accelerate 
the study of the steam engine as a beat engine. It 
ig still within the memory of most practising engi- 
neers of to-day that Hirn, by bis wonderful series 
of experiments at Mulhouse, and his beautiful 
analysis of the results, aroused mechanical engineers 
to the importance of considering the utilization and 
conservation of heat in the steam engine as the 
fundamental question of design. 
Naturally enougb, then, when steam was once 
recognized, not as the cause but merely as the vehicle 
of the energy to be transformed into mechanical 
work, interest was revived in other heat motors. 
The experimental work of the beginning of the cen- 
tury was looked up, and the means and methods of 
the earlier inventors of engines, employing gas or oil 
vapors, were examined by many sacieutifio and ekill- 
ful engineers, who believed that there must be a 
more direot way of converting heat into work than 
the one through furnaces, boilers, and a long line of 
steam piping to the cylinder, where the conversion 
takes place. 
Isherwood’s oonolnsive experiment in regard to 
the waste resulting from the physical properties of 
steam had their due influence. Higher tempera- 
tures were sought, resulting in higher pressures, re- 
heating and in increasing the number of oylinders. 
From the 4 to 8 pounds pressure of the earlier days, 
whiob could be contained in wooden boilers, such as 
some of you may remember to have seen in the water 
works in the city of Philadelphia, we have advanced 
to the 200 pounds and more carried by the great 
marine boilers of our ocean greyhounds and cruisers, 
and engineering schools possess experimental engines 
intended to determine the practicability of going up 
to 300 and even 500 pounds to the equare inch. The 
vast industrial development brought about by the 
steam engine has given us metals, methods and data 
whioh enable us to contemplate such pressures with 
equanimity, and have developed lubricants capable 
of withstanding temperatures which ten years ago 
were prohihitory. 
A little more than a year ago, Prof. Thurston 
published a sobolarly discussion of the **Promise and 
Potency of High-Pressure Steam." His data were 
compiled from a number of careful tests on the triple 
and quadruple expansion engines of Sibley College, 
engines specially designed and admirably handled 
with a view of determining the possibilities and 
limite of progress in that direction. He concluded 
as follows : 

' With equally excellent design, construction and 
management, we may expect the efficiency of the 
steam engine, with inoreasing pressures, to inorease 
nearly as the logarithm of the boiler pressure. 

„Gain in economy by inoreasing pressures simply 
must be expected to be slow and to steadily deorease 
in rate of gain as pressures rise, making the prao- 
tioable, oommervial limit a pressure comparatively 
low. 

„The directions in which to seek for gain are the 
reduction of internal wastes and the production of a 
superheated steam engine.“ 

Aoocording to this, if we can count in practice on 
12 per cent. absolute efficiency with steam at 200 
pounds, 14.2 per cent. would be the outside limit at 
500 pounds, and 15.6 per cent. at 1,000 pounds steam 
pressures. 

And in this reasoning the inoreasing difficulties of 
steam preduction and boiler economy at the higher 
pressures have not been considered. As he elsewhere 
finds cylinder condensation to account for from 18 to 
34 per cent. of the total steam expended, the use of 
some more reliable vehicle for the heat than steam 
becomes imperative. Thurston’s critical examina- 
tion of the future prospects of the steam engine then 
points the way to the production and direct applica- 
tion of the heat at the very point where ite energy is 

to be translated into work. 

Thus, after an exhaustive analysis of experiments 
made with special steam engines ofa higher and 


more developed type than are as yet to be found in 
practice, he arrives at definite conclusions which 
confirm and fix in exaot limits the prophecies of men 
like Zeuner, Rankine and a host of others who have 
given eloquent testimony to the fact that the steam 
engine is wrong in principle. Thirty years ago 
Redtenbacher wrote to Zeuner that ‘‘ the principle 
of steam generation and utilization is wrong; it is to 
be hoped that at a time not far distant the steam 
engine will disappear after we have acquired clear 
ideas on the nature and effects of heat.“ 

All these utterances of men of genius naturally 
led to a renewal of interest in the internal combus- 
tion engine. Eriosson's brilliant failure in his at- 
tempt to substitute air for steam, and the final rele- 
gation of the hot-air engine to very small domestio 
pumping plants, seemed to put air out of the ques- 
tion as the vehicle for the beat. 

The internal-combustion engine, experimentally 
developed by Barnett, in England, Drake, in Amer- 
ica, and Lenoir, in France, improved by Brayton, 
Barsanti and others, and ably dironssed and advo- 
coated by Dr. Siemens, became a practical motor in 
the hands of Otto in 1876.  O;to'a master patent, at 
first attacked as being but an adaptation of Beau de 
Rochas’ theories, was sustained in the leading patent 
oftices of the world, and became the foundation on 
which men like Priestman, Crossley, Atkinson, 
Capitaine, Clerk and others too numerous to men- 
tion, developed infinite varieties of type with a 
gradual and satisfactory inorease in economy. 

Bat they all worked in more or lese beaten paths. 
The value of compression of the oharge before explo- 
sion was recognized as increasing the initial pressure 
in the working oylinder. Means and methods for 
produoing retarded combustion (the Nachbrennen of 
the Germans), or of slowing down the explosive 
action, were proposed and criticised with equal 
acumen and quite an expenditure of thermal units 
on the part of the disputants. Some of the mechan- 
ical devices evolved reflect the greatest credit on the 
skill and persistence of theirinventora. But no one 
attempted a vital change in the oyole itself until 
Diesel appeared in the lists. Untrammeled by any 
previous experience in gas or oil engine construction, 
he was intent only on giving the olear and beautiful 
ideai of Carnot practicable and tangible form in a 
working engine. He experimented with various 
vapors more permanent than steam, until the very 
mishaps and difliculties encountered brought him face 
to face with the fact that the atmosphere about us 
could furnish a cheap, endless supply of a permanent 
gas, available not only as the vehicle of the heat, 
but as the means of evolving it from the fuel em- 
ployed. 

Radolf Diesel isa Bavarian, forty years old. He 
received his early education in Paris, where his 
parents then resided, until they were forced to emi- 
grate, in 1870, by the deoree of the moribund Em- 
pire. He is a man of strictly temperate habits, a 
good mathematician and thoroughly versed in the 
science of thermo-dy namics, which he has made hia 
life study. As a student at Munich he was a pupil 
of the celebrated Prof. Linde, now well known aa 
the inventor and builder of the excellent ice ma- 
chine which bears his name. Since the publication 
of his lecture of June 16, 1897, he has been fairly 
overwhelmed witb praise and congratulations by the 
leading professionals of Europe. Perhaps no better 
gauge of the strong common sense and real greatness 
of the man can be found than the faot that all this 
praise and adulation has not turned his head in the 
least. He remains the same simple, earnest, consci- 
entious studens that he was before his great inven- 
tion dazzled the experts in his line of engineering. 

I was particularly struck with the simplicity, and 
I might almost say bumility, with which he spoke 
of his great achievements. He considers his present 
success only as an incentive and a stepping stone to 
further work and progress. He is very acourate in 
all his statemente, and thoroughly honest. Nothing 


oan induce him to confound even his most sanguine 
hopes with a promise of any future success. He 
patiently and good-humoredly answered all my 
questions, and was instantly ready to show me 
authorities for his statements from the carefully 
ohosen books of his extensive library. 

As an engineer, he is more theoretical than prao- 
tical, but has now at his command some of the best 
practical talent of Germany. Professionally well 
equipped and olear in his ideas, he is sosimple and 
amiable in his manner that it is a pleasure to work 
with him, and these characteristics of the man 
promise to make the working together of the various 
interests in the many countries in which he bas issued 
licenses satisfactory and beneficial to all, and will 
make a rapid progress in the practical development 
of the invention possible. 

Mr. Diesel has been at work on the theories on 
which this motor works ever since he was a student 
at the Munich Polytechnio School. For tbe past 
fifteen years be has devoted himself almost entirely 
to this work. He even built a small experimental 
motor in Paris many years ago, the working of 
which enabled him to modify his first theories oon- 
siderably. He, however, took the precaution to 
have the parts of this motor constructed in different 
shops to prevent his ideas and processes from becom- 
ing known. In 1892 be made his applications for bis 
first patent in different countries. 

In 1893, then residing in Berlin, he publisbed a 
book on a new motor, which was translated in 1894 
into English by Mr. Bryan Donkin, M. Inst. C. E., 
under the title ''Theory and Construction of a 
Rational Heat Motor." In this little book Mr. 
Diesel developed an entirely new idea. It waa this: 
To begin the work of combustion by first compress. 
ing atmospheric air to a point where its heat would 
b:come sufficient for ignition, and then gradually 
forcing info this compressed air a small quantity 
of pulverized fuel. This whole work was to be 
done in the cylinder of the motor, so that no heat 
would be brought into it from without, Mr. Diesel 
not only developed the theory, but suggested the 
leading principles of construction. At the time this 
book hardly went further than into the libraries and 
studies of men specially interested in the theory of 
thermo-dynamics. But Mr. Baz, of Augsburg, the 
general manager of the great machine works there, 
placed means and men at the disposal of Mr. Diesel 
to enable him to work out his theory in practice, 
and a 12 horse-power motor was built there on 
which many experiments were made. The improve- 
ments suggested were embodied in a second machine 
of the eame size, and from this was evolved the 20 
horse-power motor whioh established the working 
type now adopted. Mr. Fr. Krupp, of Essen, the 
German Steel King, also became interested in the 
matter, Mr. Diesel moved to Munioh so as to be 
able to give his whole time to this work. 

In the meantime, in 1895, a Mr. Schmidt, of Cas- 
sel, worked out and exhibited a steam engine work- 
ing with highly superheated steam. For the time 
this motor attracted the attention of the engineer- 
ing world; its defects were, however, 80 apparent 
that it did not come into general use, but it did 
serve to withdraw attention from Diese] and his 
work. On the 16th of June, 1897, Mr. Diesel de- 
livered a lecture before the National Society of 
German Engineers at Cassel, in which he not only 
developed his theories, but exhibited in drawings 
the actual construction of his motor, and gave some 
data in regard to practical results obtained at Augs- 
burg. Prof. M. Sohroeter followed Diesel in further 
development of the theory of the motor, and gave 
in detail the results of testa made by him on the 
first experimental motor, and stated his conviction 
that the motor was now ready for commercial work. 
(These essays were published in the Zeitschrift dea 

Vereins Deutscher Ingenieure of July 10th, 17th and 
24th, 1897.) l 
At the oonolusion of these papers a wave of en- 
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thusiasm swept over the large audience of profes- 
sioual engineers, and the desire naturally arose to 
see the motor at work. Mr. Diesel extended invita- 
tions to all engineers and manufacturers to visit the 
works at Augsburg and examine and test the motor 
for themselves. This invitation has been so gener- 
ally accepted that for the next nine months the 
motor was practically on exhibit for every hour of 
the day, under the closest inspection by engineers, 
not only from Germany, but from every oivilized 
country. It was therefore necessary to keep it run- 
ning as a petroleum motor, and not until a month 
ago was it possible to dismantle the engine in order 
to make the slight but important changes neces- 
sary to adapt it to experimental work on gas. 

Mr. Diesel’s idea was to follow Carnot’s cycle 
strictly, obtaining the lower isothermal and adiabatic 
curves by compression and the upper ones by com- 
bustion and expansion. For a long time he experi- 
mented with various vapors which, under normal 
conditions, are far above their point of condensa- 
tion. 

Ammonia vapors, especially, seem to have the 
properties best suited to the theoretical process. But 
great difficulties in handling them were encountered 
in practice. In the endeavor to replace them he was 
naturally led to experiment with air. Up to this 
time he had necessarily applied his heat from with- 
out and was subjected to the losses and limitations 
due to the metal walls through which it had to pass. 
He was then subject to the same losses which had 
defeated Ericsson, and was compelled to make the 
step which made his motor an internal-oombustion 
engine. Starting out, then, with the intention of 
improving the caloric process of the steam engine, 
he reached, in a round-about way, means similar to 
those employed in gas and oil engines. Bub this 
similarity is strictly limited to the fact of internal 
combustion, the method of combustion being radi- 
oally different. Further, finding that to begin his 
compression isothermally led him into pressures 
whioh must, in our present practice, be considered 
excessive, he abandoned that part of the Carnot 
oyole and made his compression adiabatio throughout, 
thus red uoing the necessary pressures from over 100 
atmospheres to between 30 and 40. When, as in the 
history of the steam engine, these higher pressures 
become practically feasible, a return to the original 
complete process may become advisable. Mr. Die- 
sel's fundamental invention is then really a process 
for converting heat into work; this, of course, has 
been supplemented by other iuventions naturally 
growing out of the persistent and logical develop- 
ment of a practical machine to operate on this process. 
Iam happy to have available the description and 
opinion of no less an authority than Lord Kelvin, 
written by him after a careful investigation of 
Diesel’s claims, and I will quote it in full. 

The invention may be defined as follows, 
(a) — (h): 

‘í (a) Use a quantity of air very large in oompar- 
ison with the quantity of fuel and which may be 
much larger than is required for complete combus- 
tion of the fuel. This air, at the beginning of (b) is 
at atmospherio temperature 7; and is at a pressure 
somewhat above atmospherio pressure in virtue of 
the operation (^) described below, unless this opera- 
tion is omitted. 

** (b) Compress this air adibatically to a tempera- 
ture far above that required to ignite the fuel under 
pressure. 

* (c) Immediately after the dense air thus heated 
has commenced to expand, inject into it the fuel, 
whether gaseous or liquid, or finely powdered solid, 
thus causing the fuel to burn as it enters and to 
prevent, by the heat so generated, the expanding air 
from going down in temperature. 

„(d) Regulate and distribute through a prescribed 
portion of the working stroke of the working piston 
the admission (c) of the fuel. 

(e) Use a governor to alter the duration and 
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amount of the combustion (c) according to varying 
requirements of varying circumstances. 

‘ (f) After the introduction of the fuel ceases, 
continue the expansion until the air is cooled suffi- 
ciently, nearly down to the atmospheric temperature 
(without any ab:traotion of heat by a water jacket). 
It becomes oooled to exactly the atmospherio tem- 
perature when it sinks to the atmospheric pressure, 
provided the concluding operation (A) of the oyole 
is properly adjusted, according to the extent of the 
operations (b) (c) (d) (f). 

**(g) Reject the whole or part of this air from the 
machine, aud take in fresh atmospheric air instead 
to make up the whole quantity with which we com- 
menced in (a). 

%) Keep now this air at atmospherio tempera- 
ture by injected water, and compress it to such a 
pressure as shall cause the fulfillment of the con- 
dition stated at the end of paragraph (f). This 
operation may be advantageously omitted, with 
some sacrifice of theoretical thermo-dynamio econ- 
omy, but probably with practical advantage, in 
smaller types of engine. 

Ik regulation (d) of operation (c) were so con- 
duoted as to keepthe temperature at an absolutely 
constant degiee (S) during the portion of the work- 
ing stroke to whioh it refers, the series of five opera- 
tions (b) (c) (f) (g? (h) would constitute an absolutely 
perfect Carnot cyole for the production of mechani- 
oal effect from a quantity of heat given at the tem- 
perature S, with T'as the lowest temperature availa- 
ble for carrying off waste heat. The conditions, of 
course, cannot be perfectly realized in any real ma- 
chine; but Diesel has shown how to make a good, 
practical approximation to their fulfillment, whether 
the fuel be gas, powdered solid or oil. He has al- 
ready, with oil as fuel, realized this approximation 
with exceedingly good praotical results, and has 
actually obtained 53 per cent. more work thao any 
that has been given, from the same weight of oil, 
by any of the best oil motora previously made. 

The best economy of oil motors recorded in The 
Gas and Oil Engine,’ by Clerk (Longmans & Co., 
1896), is 371 grams of oil per BHP. hour, and the 
Augsburg tests of the Diesel engine give 234 grams 
of oil per BHP. hour. 

Besides this great advance in economy of fuel, 
Diesel’s invention bas given many collateral advan- 
tages of muoh praotical importance. By supplying 


the fuel gradually to hot expanding air during a de: 


termined part of the working stroke of the main 
piston, and by using a muoch larger quantity of air 
than that required for complete oombustion, he 
keeps the highest temperature reaohed by his engine 
several hunired degrees oentigrade lower than the 
temperature essentially reached in the working 
oylindera of previous gas and oil engines. And the 
expansion after the end of the combustion gives 
a much lower temperature of exhaust without oool- 
ing by water jacket, than both expansion and water 
jacket together give in other gas and oil engines. 

“* Diesel’s process of heating the air, simply by 
compression, to a temperature far above the igniting 
point of the fuel, before the fuel is introd uoed to it, 
supersedes all use of flame or hot chamber for igni- 
tion, even when the engine, cold in every part, is 
started for its first stroke by energy stored in a oom- 
pressed air vessel from its previous working. This 
capability for instant starting from oold, and for 
stopping and starting again with perfect readiness 
at any time, is, I believe, a very valuable item of 
superiority, for mauy practioal purposes, over any 
gas or oil or other interior-combustion engine pre- 
viously made. Diesel's invention of introducing the 
fuel into air previously heated to far above the 
igniting point, merely by compression, and so caus- 
ing the fuel to ignite, is, in my opinion, thoroughly 
original, and i& has not been anticipated by any 
previous inventor. In nearly all previous gas and 
oil engines the airand fuel are compressed after 
being mixed together, with the great disadvantage 
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that tbe degree of compression cannot go beyond 
comparatively narrow limits without causing explo- 
sion before the compression has oeased. In Barnett’s 
third engine, the air and gas are compressed in sep- 
arate pumps which, after the compression, discharge 
their contents into the motor cylinder. T here they 
are igaited by means of a flame controlled by an 
iguitiny valve invented by Barnett (being almost 
identioal in principle with the iguiting arrange- 
ments used by many subsequent inventors). But 
neither Barnett nor any subsequent inventor antici- 
pated Diesel in causing the fuel to be ignited by 
the high temperature produced by previous cumpres- 
sion of the air into whioh it ia introduced. 

‘ Diesel is also quite original, and is, I believe, 
not anticipated by any previous inventor, in gradu- 
ally introducing the fuel into expanding air, and so 


regulating and controlling the temperature produc d 


by the combustion.’’ 
( To be continued.) 


MODERN TRANSFORMEBS.* 


BY W. G. RHODES, M. SC. 


Oae of the most important considerations in the 
construction and organization of an alternating cur- 
rent installation is the choice of suitable traneform- 
ers. Upon such a choice depends toa great extent 
the efficiency of the whole plant and the regulation 
of pressure on the consumers’ premises. If the light 
load losses in a trausformer are not kept as low as 
possible, the all-day efficiency is seriously affected; if 
the secondary resistance is too high, and if there is 
appreciable magnetic leakage, the regulation may 
be eo bad as to breed dissatisfaction amongst the 
consumers and consequent loss of custom. On this 
acoount it is not only advisable to have transformers 
possessing all the most modern improvements, but 
also to employ as few as possible consistent witb the 
requirements of the area to be fed. It is, in fact, 
economical to replace large numbers of old type 
transformere by a few modern transformers baving 
the rame or greater aggregate capacity. This is well 
illustrated by the following cases: 

Io a town in Massachusetts having a population 
of 56,000, an alternating current station was con- 
structed a few year: ago, and 57 small transformers, 
having a total light capacity of 1,499 lights, w.re 
installed. Quite recently thes» have been replaced 
by 18 modern transformers capable of supplying 
The total core loss of the old trans- 
formers was 5,866 watts; that of the new, only 1,348. 
This difference in losses gives a yearly saving of 
39,578 kilowatt-hours, wh'oh may be valued at about 
4132. Thus neglecting all the advantages except 
the diminution of core losses, the cost of the change 
will be met in 1 year and 9 months, The light 
capacity of the plant is increased 9 per oent., while 
the total core loss is decreased by 77.5 per cent. 
Farther, on account of the decreased core loss, 4,518 
additional watts are available for sale, producing an 
additional income cf £169 at the present rate. 

In another case 40 new type transformers replaced 
53 old ones, The total capacity of the old ones was 
1,135 lights, of the new 1,070. The core loss of the 
old transformers was 4,845 watts, and of the new 
1,343 watts. This gives an annual saving of 30,678 
kilowatt-hours, whioh will cover the expense of the 
change in 2 years and 9 months. 

As regards regulation, we cannot too strongly urge 
the necessity of keeping it under full control. Ib is 
not necessary to point out how injurious to inoan- 
descent lamps is undue variation of voltage. If 
lamps are over-run, their life is considerably short- 
ened, and frequent renewals are the inevitable oon- 
sequence. This together with the bad light whiob re- 
sults is bound to beget the distrust and disgust of 
the consumer. It is a faot frequently not realized 


* From the Electrical Review, London. 
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that a ohange of 1 per cent. in the voltage causes a 
obange of 7 per cent. in the candle-power of an in- 
candescent lamp. A variation of 4 per cent. on 
either side of the normal voltage, that is a total 
variation of 8 per cent., means over 50 per oent. 
obange in the candle- power. It is a lamentable fact 
that such ohanges are only too frequent in alterna- 
ting ourrent plante, and it is more than probable 
that this is the o“ ief reason why so many alternating 
current stations fail to produce a dividend. 

Why should this bad regulation ocour? It is 
not beoause alternat ng ourrents are not as capable 
as direot o1rrents of feeding any given area. It is be- 
cause the management of alternating currente is not 
sufficiently well understood, and their application is 
not manipulated with suffioient skill. The pbe- 
nomena of alternating currents are much more diff- 
cult to understand tban tbose of direct currents, 
and no one is competen: to undertake the manage- 
ment of an alternating supply station whose ao- 
quaintance with tbe subjeot is entirely of a practical 
nature. 

I do not wisb to depreciate practical experience, 
far from it, but I do wish to emphasize tbe necessity 
of sound theoretical training as well. A manager 
of an alternating supply station ought to understand 
thoroughly the cause of the bad regulation and to 
fully appreciate the various remed es. Bad regula- 
tion may be due to ; oor transf^rmers, to large watt- 
lees ourrents caused by motors, eto., aud to various 
other causes. Each cause bas its remedy, and if the 
proper one isapplied good regulation will result. 
Theoretical training enables us to determine the 
causes and their remedies; practical experience tells 
how best to apply the remedy. 

I may safely say that the question of regulation is 
the moet important of allto the supply company. 
What is more aggravating and annoying to the con- 
sumer than to have his 8 cP. lamps sometimes giv- 
ing fally 12 CP., and at other times barely 3 or 4 
CP., sometimes less than this? Yet such is tbe case 
with many alternating current stations. The result 
is, the consumers return to gas as being more reliable, 
the eleotrio compauy loses its oustom, or at any rate 
does not inorease i$. The eleot rio supply committee 
grumbles because tbe plant does not pay, and the 
blame is laid on tbe alternating ourrent. This is 
nonsense, sheer nonsense. The alternating current 
is all right if it is properly managed. It is the ap- 
plication and management which is at fault. The 
real reason why direct current are usually a greater 
financial suocess than alternating current stations is 
because the application and management is simpler 
and the regulation is more reliable. Make the regu- 
Jation of an alternating plant equally good and the 
financial success will be greater, because often the 
losses in a direot courrent supply are groater than in 
an alternating current one. If potential wires are 
led from the centers of distribution to the generating 
station to give indications of the rise or fall of pres- 
sure, & competent man should be able to make an 
alternating courrent plant quite as reliable as is pos- 
sible with continuous currents. Frequently it is an 
impossibility to attain tbe necessary high efficienoy 
with continuous currents, and, having installed an 
alternating current plant, it is an admission of in- 
competency to allow it to bea failure. 


An electrio railway worked o) the tbree- phase 
system will shortly be opened between Stansstad and 
Engelberg in Switzerland, so we are informed. The 
length of the line is about 11 miles, and part of it 
bas a gradient of 25 per cent. on which the rack and 
pinion system will be used. The power will be de- 
rived from Obermatt, where a contemporary states 
a fall of 1,250 ft. will be utilized. 


Now is the time to send in your subscriptions for 
‘© Electricity, the brightest, wittiest, best read, most 
widely quoted and popular paper in the trade. 


SOCIETY NEWS. 


Meeting of the American Institute of Electrical En- 
 ' gineers. 


The 128th meeting ot the Institute will be held at 
12 West 31st street, New York City, this (Wednesday) 
evening, Ootober 26, at 8 o'clock. 

A paper will be presented by A. A. Knudson, of 
New York City, on An Eleotrical Survey in the 
Borough of Manbattan, New York City,’’ showing 
results of stray ourrent measurements between elec- 
trio railways, underground pipes, eto., also results 
of tests on the Brooklyn Bridge. 

Applications have been received from the follow- 
ing candidates for associate membersbip which will 
be acted upon by council at its meeting Novembei 23: 

Howard Wallace Leitch, Brooklyn, N Y. 
John Cassidy, Honolulu, H. I. 

C. Stowe Reno, Cincinnati, O. 

James F. Cosgrove, Soranton, Pa. 
James Wilkinson, Birmingbam, Ala. 
R. H. Sperling, Viotoria, B. C. 

James Hamilton, Boston Mass. 
Bernard Hoffman, New York City. 
Donald H. Fay, San Francisoo, Cal. 
S. L. G. Knox, Montolair, N. J. 

A. Wilford Z hm, Minneapolis, Minn. 
Cleveland Abbe, Wasbington, D. C. 
Harvey D Jam:8, Yonkers, N. Y. 

A meeting of the Executive Coumittee will be 
held at 26 Cortlandt street, New York, this (Wednes- 
day) afternoon at 4 o'clock. 

Members who desire to present papers daring the 
season are requested to commonicate with Mr. Her- 
bert Laws Webb, 15 Dey street, New York, obair- 
man of the Committee on Papers and Meetii ga, or 
with tbe Seoretary, Mr. Ralph W. Pope. 


Meeting of the New York Eleotiioal £00 ety. 


The 190th meeting of the New York Eleotrioal So- 
ciety will be held at the Pearl Street sub-station, 
Brooklyn, of the Edison Eleotrio Illuminating Com- 
pany of that oity on Thursday, Ootober 27, at 7:30 
P. M. Afteran address on the company’s work by 
Mr. W.S. Barstow, ohicf engineer, a brief inspection 
of the station will be made. The rest of the evening 
will be devoted to a flying visit to the sub-station 
“ A” (formerly the Citizens’ Station) and the big 
Union Central Station at Bay Ridge. Special parlor 
cars will be ready to take the visitors from the Pearl 
Street Station, and on the return trip from Bay 
Ridge a collation will be served on the trolley train. 

In returning, for the convenience of the New York 
members, the Brooklyn Heights Railway Company 
has kindly arranged to run tbe parlor cars to the 
New York end of the Brooklyn Bridge. 


Personal. 


Mr. M. Cokeley, who is probably known to many 
of our readers, bas been made superintendent of the 
works of the C. W. Hunt Company, Staten Island, 
N, Y., assuming the duties of tbat position Ootober 
14 after several months’ work revising the factory 
system. 

Large conoerns are beginning to relieve the office 
management of the providing for the details in office 
routine, the installation of systems, methods, eto. 
This work proper]y belongs to & speoialist, one who, 
constantly keeping his eyes open for improvement, 
studying the best literature on the subjeot and de- 
voting bis energy entirely to the work, becomes an 
expert. Mr, Cokeley has made this special work his 
profession for some time, being for many years with 
the General Eleotrio Company and later with other 
prominent firms. His experience as a practical me- 
ohanio bas been of great benefit in this line of work, 
enabling bim to deteot almost instantly the leaks 
that invariably exist and which are so destructive to 
profite, 
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CANADIAN NOTES. 


Tbe sbareholders of the Montmorenoy Eleotrio 
Power Company of Quebec bave ratified the action 
of their directors in selling the property of the oom- 
pany to the Quebec, Montmorency & Charlevoix 
Railway Company. The sbarebolders of the former 
oompany not only receive for each $100 share oí 
their stock in that company a share of an equal 
amount in the latter, but alao a 20-year debenture 
of $100 bearing interest at 5 per cent. per annum. 

The new Metropolitan Eleotric Company of Otta- 
wa has purobased the Britannia water power at 
Britannia in the suburbs of Ottawa. The deal was 
completed last week, and the amount involved is 
said to be over $20,000. Me. J. R. Bootb, the mil- 
lionaire Jumberman, owned the water power, the 
capacity of which is estimated at about 40,000 horse- 
p wer, and he bas given a gnarantee to the Metro- 
politan Company that they could obtain 1,500 hort e- 
power with an outlay of but $6,000. 

The anchor ice trouble in the Ottawa river during 
the winter montbs will this season be overcome by 
the Ottawa Eleotrio Railway Company by means of 
a large storage battery. The company bas hereto- 
fore been troubled with ancbor ice getting in the 


wheels at the power bouse. The power has been 
greatly lessened as & result, and occasionally the 
cars bave been so short of power that they oould not 
run. The new storage battery will act as an auxiliary 
and as a rcgulator. 


Prof. V. L. Emerson's marvelous invention for 
the conversion of sawdust and sawmill refuse into 
commeroial products was tested this week before a 
large gatberirg of the prominent Inmbrrmen of the 
Ottawa district and of citizens, among whom were 


several members of the Dominion Government. 
Prof. Emerson says that the invention is a pre- 
eminent auccess. The machine gets its fuel from 
the gas obtained from the sa vi ast, so that the process 
is a continuous one. It runs automatically. 


Annual Meeting of the Pennsylvania Street Railway 
Assoo‘ation. 

The seventh annual meeting of the Pennsylvania 
Street Railway Association was held in the Board of 
Trade rooms at Scranton, Pa., on the 19th and 20th 
inst. Frank Silliman, Jr., general manager of the 
Soranton Railway Company, was chosen presiding 
officer in the absence of Robert F. Wright of Allen- 
town. The proceedings were oonfi ved prinoipally 
to an intercbange of view». 

Officers for the ensuing year were elected as fol- 
lows: President, Frank Silliman, Jr.; first vice- 
president, William B. Given of La noaster; second 
vioe-prerident, Dallas Sanders of Gi ardville; secre» 
tary, S. P. Light of Lebanon; treasurer, W. H. 
Lanius of York. 

Lancaster was seleo'ed for the next meeting. 

On tbe evening of the 20th a barquet was given 
to the delegates by the Soranton Railway Company. 


LEGAL NOTES 


In the Hudson County (N. J.) Cirouit Court on 
the 14tb inst., Ida Sohnaell and Louis Sohnsell, her 
husband, of Union Hill, recovered a verdict of $15,- 
000 damages against the North Hadson Railway 
Company. Mre, Schpaell asserted that while alight- 
ing from one of the company’s cars sbe was thrown 
to the street and severely injared by the sudden 
starting of tbe car. The jury gave ber $10,000 and 
her husband $5,000 for the loss of her services. 

A. L. Sailor and William M. Brown have been 
appointed receivers of tbe Braddock Eleotrio Railway 
Company of Braddock, Pa. The receivers were 
asked for by Iseao M. Heidelbe:g and A. M. Sailor, 
officers of the company, and William M. Brown, an 
extensive bondholder. The bill states that the com- 
pany is insolvent, the road not in operation and the 
equipment and assets are fast depreciating in value. 

At San Franoisoo, Judge Seawell of the Superior 
Court has rendered an important decision dismissing 
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Von. XV. No. 16. 


the application of the Board of Railroad Commis- 
sioners for a mandate to compel the Market Street 
Railway Company to produce its books for examina- 
tion. The commission wished to fix a schedule of 
street oar fares, hut Judge Seawell holds that the 
term ‘‘railroad’’ in the statutes does not refer to 
street railways in the true meaning of the word, and 
that, although the commission is empowered to fix 


rates for oarrying freight, the law does not imply 
the power to fix paesenger rates, and that any other in- 
terpretation would involve the carrying of passengers 
and freight by coach and baggage companies. Judge 
Seawell holds that only municipal authorities have 
the power to fix the rates of street car lines. The 
oase will be appealed to the Supreme Court. 


THE NEWS. 


What is Going On In the Electrical World. 


LIGHTING. 


Auburn, N. Y.—It is said the D. M. Osborne Com- 
pany is contemplating erectiug an electric lighting 

lant to furnish light for its tbree big establishments 
in this city, and it is quite probable that the new plant 
will be constructed on a large enough scale to do a gen- 
eral lighting business. 


Camden, N. J.— Proposals will be received at the city 
clerk's office until Wednesday evening, November 16, 
for lighting the streets of the city with arc and in- 
candescent electric lights for the terms of one, three 
and five years, beginning July 1 next. Proposals should 
be marked Electric Lighting" and addressed to 
Charles C. Southard, chairman. 


Creede, Col.—This town has been in total darkness 
since the destruction of its electric light plant. It is 
proposed to build a larger plant and ono that can fur- 
nish light all night. 


Fostoria, O.—The City Heat & Light Company, be- 
sides purchasing the Fostoria Light & Power Company's 
plant and the lines of the Northwestern Ohio Natural 
Gas Company within the corporate limits, has pur- 
chased a well-located site for its power house and nec- 
essary buildings. All machinery willbe of the latest 
and most improved types. The combined plants will 
cost $125,000. 


Glencoe, Minn.—The local electric light company 
has been granted à ten-year franchise and has com- 
menced work on the plant. 


Grand Rapids, Mich.—The contract for the construc- 
tion of the municipal lighting plant has finally been 
awarded to the Chase Construction Company of Chi- 
cago, concluding an agitation that has lasted about 
five years. 


Harper's Ferry, W. Va.—The Harper's Ferry Light 
& Power Company has secured from the corporation 
board the right to establ sh an electric lighting plant 
here, and has been also given a contract to furnish arc 
and incandescent lights for town use. . 


Herkimer, N. Y.—The proposition to bond the village 
for $13.000 for the purpose of erecting an electric light 
plant was carried by a majority of 122 at the election 
held on the 14th inst. 


Holly Beach, N. J.—The Seacoast Electric Light & 
Power Company's plant, which supplies the resorts of 
Wildwood and Holly Beach with light, has been sold 
at sheriff's sale to the mortgagee, Abraham Anderson, 
of Philadelphia, for $2,000. 


Hutchinson; Minn.—H. A. Porter of Milwaukee is in 
this city to confer with a committee in regard to put- 
ting in an electric light plant. 


Jonesville, Mich.—At a special election held here a 
few days ago to vote on bonding the town for $28,000 
fer electric lights and waterworks, the proposition was 
carried by a large majority. 


Kokomo, Iud.—By order of the court the plant of the 
Citizens’ Light & Power Company in this city will be 
sold at receiver'a sale on November 12. The plant orig- 
ioally cost $70,000, and is the only commercial electric 
lighting plant in the city. 


Lebanon, Pa.—Proposals will be received by the 
police committee of this city until November 7 for fur- 
nishing electric street lighting beginning June 1, 1899, 
to consist of 125 arc lights of 2,000 cr. each. Proposals 
to be contingent upon a contract for five years, also for 
ten years, and price per lamp per year to be made ac- 
cordingly. . 

Manheim, Pa.—Iu order to furnish the borough of 
Mt. Joy with electric lights, the Manheim Electric 
Light, Heat & Power Company will have to build a line 
across Rapho township from Manheim, a distance of 
seven miles. The compauy some time ago secured the 
franchise to furnish the light. 


Malone. N. Y.—Superintendent of Banks F. D. Kil- 
burn and S. F. Wright of Malone and J. H. Abbott of 
Gouverneur have made application to the board of 
trustees for permission to erect a new electric light 


plant here. 


Miama, Fla.—It is understood that Mr. Flagler in- 
tends to establish an electric lighting system in this 
town at an early date. 


Niles, Mich.—Considerable complaint is being made 
by citizens that the municipal electric light plant here 
is not self-sustaining, and it is becoming the general 
belief that the city made an injudicious investment or 
that gross mismanagement exists. 


Schoolcraft, Mich.—Some time ago the proposition to 
bond the village for an electric lighting plant was voted 
down, but the subject is now being discussed anew and 
pe ane will before long be petitioned to call another 
election. 


. Somerville, Mass.—The aldermen have passed a reso- 
lution favoring the establishment of a municipal elec- 
tric lighting plant by a vote of 6 to 2. 


Wharton, Tex.—G. C. Gifford has purchased poles 
and machinery for the electric light plant and the work 
of construction will be begun at once. 


Winchester, Va.—An incandescent electric light sys- 
tem is to be added to the arc light system now in use 
here. Allthe latest appliances in the way of electric 
machinery will be used, and it is expected that the new 
system will be in operation January 10 next. 


Wooster, O.—The Wooster Electric Light Company 
bas made a ten-year contract with the city to furnish 
eighty arc lights at $60 a light per annum. 


STREET RAILWAYS. 


Albany, N. Y.—The Board of Railroad Commissioners 
have authorized the Twenty-eighth and Twenty-ninth 
Street Cross-town Railway of New York City to change 
its motive power from horses tothe underground system 
of electricity. 


Cleveland, O.—Ordinances requiring the Cleveland 
Electric Railway Company to sell seven tickets for 25 
cents on its Cedar avenue line and the Cleveland City 
Railway Company to make similar rates of fare on its 
Kinsman street line passed the city council on the 17th 
inst. 


Columbus, O.—The Milford & Goshen Traction Com- 
pany, incorporated here a few days ago, propose to run 
their road over the Wooster turnpike, paralleling the 
Little Miami Railroad as far as Milford, where it veers 
to the right. It will pass through Russells, Red Bank, 
Terrace Park, Plainville and several other towns. W. 
C. Compton, one of the incorporators, is the president of 
the Cincinnati, Columbus & Wooster Turnpike Com- 


pany. 


Detroit, Mich.—The ''Tribune" states that on the 
14th inst. C. H. Lawrence of the International Con- 
struction Company closed a contract for that company 
at Cincinnati to build an electric railway from Cincin- 
nati to Hamilton, O., a distance of 25 miles, the contract 
price being $450,000. This line is independent of the 
Hamilton & Dayton line and has obtained consents over 
another route. When completed there will betwo street 
car routes from Hamilton to Cincinnati. 


Gallatin, Tenn.—A movement is on foot here to es- 
tablish an electric car line from some nearby point on 
the Tennessee River to this city. 


El Paso, Tex.—Capitalists at Fitchburg, Mass., have 
addressed parties here as to the probabilities of getting 
a franchise for an electric street railway in this city, 
and St. Louis men are also making investigations in the 
same direction, so that there is every likelihood that 
El Paso will have an up-to-date street railway before 
many months have passed. A franchise map showing 
the streets over which an electric line will be permitted 
to run has been drafted by a sub-committee of the citi- 
zens' general committee. 


Montreal, Can.—An electric car of the Montreal Park 
& Island Railway Company which had been fitted with 
roller bearings was tested on the track a few days ago, 
and the system was pronounced very satisfactory by & 
number of railway men and experts who were present. 


New Egypt, N. J.—Prominent citizens of this vicinity 
are talking of organizing a trolley company to run a 
line from Trenton via Allentown, New Egypt, Cassville 
and Lakewood to Point Pleasant. The places men- 
tioned are only about eight or nine miles apart, cover- 
ing a distance of about forty-five miles. Train service 
between this place and Trenton and Point Pleasant is 
very unsatisfactory, while there is no railroad at either 
Allentown or Cassville, both thriving villages. 


New Rochelle, N. Y.—The '' Pioneer" says: The 
Huckleberry Electric Railroad otħcials announce that 
the new trolley road connecting the Pelham and Pelham 
Manor railroad stations and the double track connect- 
ing the old and new Boston Post Roads will be in oper- 
ation by November 1. The company also expects to be 
running cars to the New Haven Railroad station at 
New Rochelle by the same time. So many promises 
have been made in New Rochelle by the trolley people 
that some of our citizens would not accept a statement 
under oath." 


Niagara Falls, N. Y.—The Buffalo & Niagara Falls 
Electric Railroad Company has taken formal posses- 
sion of the Buffalo, Kenmore & Tonawanda electric 
railroad, which it bought under foreclosure proceed- 
ings some time ago. 


Pueblo, Col.—It is stated in the ''Chieftain" that 
the Gold Belt line, at present about eight miles long, 
will be equipped with electricity as soon as the electric 
plant now building at Goldfield is completed, probably 


in February. Electricity on the road will entirely 
supplant steam as motive power. The total cost of the 
plant is $400,000. 


Santiago de Cuba.—A franchise for an electric road 
from Santiago to E! Caney has been granted by General 
Wood to prominent local business representatives. The 
road will be hailed as a boon by the people, but is hardly 
likely to pay more than expenses for a few years. 


Stroudsburg, Pa.—Frank H. Smith, president of the 
Stroudsburg Passenger Railway, has applied to the coun- 
cil for permission to change the motive power of his 
road to electricity. 


St. Louis.—The People’s Railroad (cable) is to besold 
under foreclosure proceedings to satisfy the claims of 
the third mortgage bondholders. The date of sale bas 
not been fixed but it will probably be not later than the 
lst of January. There is $800,000 in third mortgage 
bonds outstanding and the holders of these securities 
allege that the property has depieciated in value until 
it nolonger is able to earn operating expenses, the 
value of the bonds being correspondingly depreciated. 


Washington, D. C.—Charles J. Bell, appointed by the 
court trustee of the Belt Line Railway, has advertised 
the sale of the road to take place on November 15 next, 
at 2 o'clock. The sale will include all the rights and 
franchises of the company, together with its trackage, 
real estate, buildings and equipments. The terms of 
thesale provide that no one shall be allowed to become 
a bidder without having first made a deposit of $5.000. 
Within five days the successful bidder will be required 
to makea cash payment of not less than $62,000 or more 
than $75,000, which amount, it is estimated, will be 
necessary to meet the floating indebtedness, including 
the claims of the employes for wages and other bills 
recently decreed to be paid by order of the court. The 
company has 15 miles of single and 74 miles of double 
track. The act of Congress passed at the last session 
requires that the purchaser shall equip the line with 
an underground electric system. 


Westville, N. J.—The National Park Camp Meeting 
Association has decided to build a trolley line to West- 
ville and Woodbury from the camp-meeting grounds. 


Wilmington, Del.—Work is being pushed on the Wil- 
mington & Brandywine Springs Electric Railway and 
it is intended to have its formal opening on November 
1. Extensive improvements are under way at the 
Brandywine Springs Park. 


Worcester, Mass.—The charter issued to the Worces- 
ter & Webster Street Railway Company authorizes the 
line to start near the city hall in Worcester, running 
through Auburn, Oxford and Webster to the postoffice 
in the latter town, about 15 miles. The capital is $150,- 
000. The directors are Julius Garst, George A. Bigelow, 
E. L. Parker and F. P. Knowles of Worcester, E. S. 
Hill and H. S. Shaw of Webster, and L. E. Thayer of 
Oxford. 


MANUFACTURING, ETC. 


Chicago.—A. L. Kuehmsted, treasurer and general 
manager for the Charles E. Gregory Company in this 
city. is said to have just 1eceived an order for an elec- 
tric light plant for North China. This plant, it is said, 
will be the first of the kind to be installed in that part 
of China. It consists of a 1,000-light dynamo, together 
with a complete equipment. It is considered by parties 
in the trade that this will be the beginning for quite a 
uae in medium-sized plants from that part of the 
world. 


Fort Wayne, Ind.—The Fort Wayne Electric Corpo- 
ration is preparing to ship nine motors to London, 
Eng., ina few days. This is only one ofthe many 
foreign shipments the company has made this fal]. It 
is stated that its dynamos, motors, meters and other 
apparatus are becoming quite popular abroad, and par- 
ticularly with the English and Germans. 


New York.—The “Journal of Commerce" in its ex- 
port notes says: ‘‘ Inquiries sent from Paris to elec- 
trical machinery manufacturers here strengthen the 
opinion tbat orders of some consideration are to arrive 
from that market early this winter. Two local manu- 
facturing concerns are said to be figuring upon upwards 
of $200,000 worth of material required in various elec- 
trical undertakings in France. The orders that are at 
present arriving from France for this class of material 
are considered as being the best from any foreign mar- 
ket, not only for home consumption but for various 
foreign interests in which French capital is represented. 
Well posted parties say that for & period of more than 
six weeksthe average weekly shipments of electrical 
material to Havre for distribution from there have 
amounted to nearly $10,000." 


Oakland, Cal.—Superintendent Bishop of the Oak- 
land Transit Company is quoted as saying that one of 
the great improvements contemplated by the company 
is the erection of an immense power house for the vast 
system of street railways now under its control, to be 
located on the water front. He says thatit will be 
built on a scale never before attempted by any of the 
individual local companies. It will, moreover, be so 
designed as toadmit of subsequent enlargements. 


Pittsfield, Mass.—The ''Journal" states that the 
Stanley Electric Compauy has secured through its San 
Franciscoagency a contract for five transformers which 
are to be of an entirely new design and of the highest 
voltage of any machines of this kind that have ever 
been built. They are to be of 500 kilowatts or 675 horse 
power each, and are to be used on a transmission line 
extending from a distant point in the mountains to 
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San Francisco and other coast cities. The Journal“ 
says it is most probable that this order, which involves 
about $25,000, will be followed by others of a similar 
nature. 


Washington, D. C.—United States Consul Prickitt 
writes to the State Department that the street railways 
at Rheims, France, which are now operated by horse 
power, are about to be changed to the electric trolley 
system, and suggests that contractors and furnishers of 
material for electric roads in the United States should 
compete for the contract. The railroads are operated 
by the Compagnie de Tramways de Reims, a Belgian 
company. 


TRANSMISSION PLANTS. 


Lowvillo, N. Y.—The Wetmore Electric Company ex- 
pect to have their plant ready to supply electricity at 
the commencement of the new year. Work has been 
commenced on the transfer station on the Babcock farm 
east of this village. The stone building for the dynamo, 
water wheels and other machinery is already being 
constructed and poles are being strung from Belfort to 
Low ville. 


Trenton, N. J.—The report is current that a company 
will soon be incorporated here to supply electric light, 
heat and power from a generating plant to be estab- 
lished at Morrisville. The rights of the Delaware 
River Improvement Company at that point are to be 

urchased and the water power improved so that at 
east 2,500 horse power will be available. Among the 
men reported to be taking partin the enterprise are 
John F. Dryden, president of the Prudential Insurance 
Company of Newark, N. J., Col. A. R. Kuser and Judge 
R. S. Woodruff of Trenton. It is said that besides put- 
ting up an extensive electric light and power works, the 
company proposes to purchase the rights of the Trenton 
Water Power Company, and negotiations to that effect 
bave been begun with ex-Mayor Abram S. Hewitt of 
New York, the principal owner of the water power 
company. 


COMPANY MATTERS. 


Carthage, Mo.—The controlling interest held by Car- 
thage people in the Southwest Missouri Electric Rail. 
wav has been purchased by the Eastern owners for 
$336,200. Thedirectory now includes four new Eastern 
men in place of the Carthage directors who retire. At 
the meeting of stockholders held on the 12th inst. at 
Carterville to confirm the sale the following directors 
were chosen: A. H. Rogers. president, Joplin; E. Z. 
Wallower, K. G. Neisley, H. L. Hershey, E. S. Her- 
man, E. C. Felton, Johu E. Fox, W. J. Calder. Harris- 
burg. Pa.; Felton Bent, Philadelphia ; J. F. Harrison, 
W. W. Calhoun, Carthage. 


Johnstown, Pa.—4A charter has been granted to the 
Johnstown & Somerset Traction Company, & corpora- 
tion organized to build and operate a trolley line from 
this city to Windber, the new coal town of the Berwind- 
White Company in Somerset county. "The board of di- 
rectors is composed of Charles 8. Price, Morris L. 
Woolf, David Barry, Herbert H. Weaver and Fred 
Krebs, al] of Johnstown. 


Toledo, O.—A deed has been filed in the recorder's 
office wherein the Toledo Electric Company transfers to 
the Toledo Traction Company all its franchise rights, 

rivileges and property for a consideration of $375,000. 
The deed shows that the sale was consummated on 
October 11, but the transfer was really made about a 
year ago. 


Troy, N. Y.—The ‘ Record " states that '' there has 
been & decided reconstruction of the Beacon Electric 
Company of Lapsingburg and the company is now con- 
trolled by local stockholders. Samwel Bolton, Jr., has 
succeeded J. George Koebler as president, and Thomas 
Breslin of Watertord takes the place of vice-president 
left vacant by Mr. Bolton. Frank B. Twining has been 
elected a director in place of Albert Will of Rochester. 
The transfer of the majority of the stock to local 
holders had been for some time contemplated.’’ 


NOTES FROM A CORRESPONDENT. 


Albany, N. Y.—At a meeting of the Albany Institute 
Dr. William Hailes will read à paper on '' Electrical 
Microscopic Projection.’’—Ever since the General Elec- 
tric Company obtained possession of the Schenectady 
street railway it has been rumored that this 
company will extend its system from Schenec- 
tady to cities and towns in the Mohawk Valley and to 
Albany. Should this prove true, as many hope and be- 
lieve, it is thought that most of the roads in Albany 
county would be operated by power obtained from 
the Mechanicville dam on the Hudson. 


Cohoes, N. Y.—The conductor and engineer of the 
Delaware & Hudson train which struck the car of the 
Troy City Railway on Labor Day were arraigned for 
violating the city law in running at greater speed than 
eight miles an hour through thecity. The defendants 
have entered a demurrer stating that the ordinance is 
invalid and void for seveial reasons which they state. 


Schenectady, N. Y.—Lieutenant S. Dana Greene, 
former executive officer on the cruiser Yanker, gave an 
interesting address at the First Presbyterian Church 
October 20, The lecture attracted a large attendance. 
The subject of the lecture was the Navy and the expe. 
riences of the speaker as executive oflicer during the 
late war. Hisdescriptions of the conditions in Cuban 
waters during the blockade were intensely interesting, 
especially in regard to the magnificent courage of the 
men who were detailed to cut the submarine cables. 


The speaker thought the behavior of these men bad 
been too much slighted by the newspapers. 


Hoosick Falls.—The electric railway from Hoosick 
Falls to Bennington is now running without the neces- 
sity of any transfers. The company's large iron bridge, 
which was displaced by the recent cloud-burst, is re- 
placed by a trestle 150 feet long, over which the cars 
run. The electric company has given permission to 
the town officials to plank their iron bridge at North 
Hoosick, vhus atfording the public means to reach the 
village from the north with teams. 


PERSONAL AND MISCELLANEA. 


A baker at West Belleville, Ill., has put in electrical 
machinery to operate his bakery at an expense of 
$2,000. The plan has proved a success. The entire 
plant can be operated by one man and a boy and will 
turn out 9,000 loaves of bread in 24 hours without any 
danger of burning or suspicion of uncleanliness. 


The Columbus, O., Dispatch ” states that Railroad 
Commissioner Kayler is calling the attention of munici- 
palities to the practice of placing electric lighis di- 
rectly over the railroad tracks at street crossings. The 
presence of such a strong light is blinding to the engi- 
neer and defeats its purpose, often preventing the engi- 
neer from seeing personson the tracks. The commis- 
sioner has been corresponding with mayors of cities in 
which such lights are located and has been ‘meeting 
with catisfactory compliance. 


A miniature electric searchlight for the use of police- 
men, watchmen, miners, engineers, etc., is on the mar- 
ket. It isa great improvement on the old oil-burning 
lamp. The new light is club shaped, made of leather 
with nickel trimmings, with a lens in one end that 
throws & brilliant light of considerable dimensions. 
Fiashed in dark corners, in the rear of stores, in dark 
streets, it quickly reveals any person or thing. The 
light is of three and a half volts and the lamp in length 
is 8 or 9 inches and weighs about & pound. It is said 
to be good for several thousand flashes by simply pres- 
sing the thumb on a clasp. The illumination is fur- 
nished by a dry battery which may be replenished at a 
cost of 30 cents. The light complete costs $4. 


William Henry Walsh of Albany, N. Y., has invented 
an ingenious system of automatic electric signals for 
railways which it is claimed will render impossible 
railway collisions and accidents trom breaks or wrecks 
on the road. A representative of the Weekly Press 
of Albany, who witnessed the working of the system as 
shown by means of a miniature model, gives this de- 
scription of it: On a board, something over a yard 
Square, was & system of brass rails, illustrating inter- 
secting railways, or a crossing, over which the inventor 
runs & number of little engines equipped with his prin- 
ciple. Iu plain words the system may be thus ex- 
plained : It is on the block, but not on thetower plan. 
Electricity is the agent and the signal box is in the cab 
of tbe engineer. Midway between the rails is another 
rail, a continuous and closely jointed metal rod. Con- 
nection is made with the engine or train by metallic 
brushes, or brooms,which sweep the rod. These brushes 
are connected with the battery in the engineer’s cab. 
Each alternate block of the road is unwired. The in- 
stant the engine reaches a block, should there be ahead 
any breakage of rails, misplaced switch, part of & 
parted train, sinking of road bed. land-lide, or any- 
thing else to cause a separation of rails, the bell rings 
in the engineer's cab and warning is given. Neither 
can a train enter a block while another is on the same 
block without theringing of the alarm bell. The de- 
vice is also designed to render impossible any accident 
by collision on crossings or intersocting roads. The 
reporter desired to ask questions and be allowed to 
cause an accident, both of which privileges were ac- 
corded him. Then he became a train wrecker for the 
nonce. He put obstacles on the tracks, misplaced 
switches, broke trains in twain and with devilish malice 
intent attempted to bring about head-on and tail-end 
collisions. He broke embankments, put rocks on the 
rails, spread them, undermined the road-bed ; in short 
did everything fiendish in the way of causing a disas- 
ter, andeach and every one of his felonious plans were 
prevented and frustrated by Mr. Walsh’s wonderful in- 
vention.” 


RECENT COMPANY ELECTIONS. 


Fairmount Park Transportation Company, Philadelphia, 
Pa.—President, Charles A. Porter; vice-president, Robert 
H Foerderer, to fill tbe respective vacancies caused by the 
resignatione of James Rawle and John W. Henderson. 
The directors of the company, additional to the elected of- 
ficers, are: J. H. W. Ohestout, Frederick S. Dickson, Dr. 
L. F. Filbert and John B. Peddle, of New Jersey. 


Electric Clock Company, Bangor, Me.— President and 
general manager, Joseph B. Smith; vice- president, Samuel 
R. Prentiss; superintendent, Waiter J. Dudley; directors: 
Joseph S. Smith, John B. Foster, Charles V. Lord, Samuel 
R. Prentiss, Bangor; Arnold A. Rand, Philip A. Jenkins, 
Boston. 


Meriden Electric Railroad Company, Meriden, Conn.— 
President, N. H. Heft; secretary and treasurer, W. L. 
Squire; directors: Jobn L. Billard, John O. Byxbee, E. 
J. Doolittle, John M. Hall, N. H. Heft, John W. Mix and 
Charles L. Kockwell. 


Nashua Street Railroad Company, Nashua, N. H —Direc- 
tors: John A. Fisher (president), August Fels, Percy 
Parker (treasurer), E. M. Tucke, F. C. Anderson, K. A. 
Smith and Miles F. Brennan. Jobn P. Goggin was re- 
* elected clerk. 


Southbridge & Sturbrid Street Railway Company, 
Southbridge. Mass.—President, Calvin D. Paige: treas- 
urer, F. L. Ohapin; superintendent, Herbert H. Morse; 


directors: Calvin D. Paige, Francia L. Chapin, George W. 
Wells, Jacob Rooth. Henry C. Cady, Albert H. Wheeler, 
Thomas S. Robinson, and Charles W. Hill and Chauneey 
M. Wells, auditors. 


Toledo Traction Company, Toledo, O.—President, Al- 
bion E. Lang; vice-president and general manager. T. H. 
McLean; treasurer, W. E. Hale; secretary, Barton Smith ; 
directors: the officers and N. B. Ream, J. E. Blair, John B. 
Dennis, Rufus H. Baker and W. H. McLellan. 


Trenton Light & Power Company. Trenton, N. J.— Di- 
rectors: James Moses, Richard A. Donnelly John Moses, 
G. D. W. Vroom, Alex. O. Yard, J. Ridgeway Fell, Oharles 
T. Hughes and William B. Allen. 


Worcester & Clinton Street Railway Company, Clinton, 
Mass.— President, A. 3. Paton; vice-president, W.8 Reed; 
clerk and treasurer, Walter R. Dame; directora: A. 8. 
Paton, George R. Damon, W. 8. Reed, George P. Damon, 
all of Leominster; James Marble and C«1. T. S. Johnson, 
of Worcester: George A. Flagg, of Boylston, and Walter 
R. Dame, of Clinton. 

Worcester & Webster Electric Railway Company, Wor- 
cester, Mans.— President. Julius Garst: vice-president, 
Fred Thayer; auditor, E. L. Parker; clerk, E. 8. Hill; 
these officers and E. E. Carpenter, W. A. Bailey and H. F. 
Leland constitute the board of directors. 


Yonkers Electric Railroad Company, Yonkers, N. Y.— 
Owing to the consolidation of the Yonkers Electric Rail- 
road with the Union Hailway Company. the oflicers of the 
Union road have been elected by the directors as officers 
of the Yonkers :0ad. They are: Edward A. Mahei, 
president; Albert J. Elías, vice-president; Thomas W. Ol- 
cott, secretary and treasurer. The change has brought 
about the retirement of M. F. H. Gouverneur from the po. 
sition of general manager of the Yonkers road, that office 
having been abolixhed. Allan F. Edwards retains his po- 
sition as superintendent of the Yonkers Division. 


COMMERCIAL PARAGRAPHS. 


The Montauk Multiphase Cable Co., 100 Broadway, New 
York, received the following note recently from the Mil- 
waukee Auxiliary Fire Alarm Company: 


Milwaukee. Wis., Oct. 1, 1898. 
Montauk Multiphase Cable Co., New York. 

GENTLEMEN: Iam pleased to say that the Fire Depart- 
ment endorses and au horizes your cable for use in con- 
nection with our Auxiliary svsteu here, Chief Foley tell- 
ing me recently ta go ahead " with it. Superintendent 
Glassner of the Fire Alarm Telegraph has expressed him- 
self as satisticd. Yourstruly, 

TuoMAs R. MERCEIN, 
Secretary aud General Manager. 


The name Packard isa synonym for everything that is 
progressive in the electrical line. It bas always been the 
pu'icy of the Packard Company to improve their material 
whenever opportunity offered. Their model '98 Packard 
Transformer representa their latest improvement in the 
transformer line. They claim to have a transformer 
which is at the very top notch of transformer construc- 
tion. They have a novel plan of guaranteeing just exactly 
what each transformer will do. All of their claims, guar- 
antees, etc., are fully set forth in a special circular, which 
can be bad from the Electric Appliance Company, Chicago, 
Western agents for the Packard goods. 


INVENTORS.—We neither purchase nor sell your 
patent, but we examine and report on it to you. If it has 
merit we furnish endorsements of experte that commend 
it to capitalists—and those who can use it. Correspondence 
solicited. Fees moderate. Address 

EXPERT, care ELECTRICITY. 


INCORPORATIONS. 

The Electric Current Company, New York—to Turnish 
electricity. Capital stock, $3,000. 

The Northwestern Electric Heat & Power Company, 
Macon, Mo. Capital stock, 880, C0). Incorporators: F. W. 
Blees, John F. Schafer and Charles E. Roehl. 

The Illinois Traction Company, Chicago. Oapital 
stock, $10,000. Incorporators: Augustus Kelly, Thomas 
8. Jackson and Clara L. Clayton. 

The Hinsdale Light & Power Company, Lake City, Col.— 
to supply electric light and power to the mines, Capital 
stock, $1C0,000. Incorporators: R. E. Teniston, D. K. 
Anders and T. F. Ash worth. 

The Standard Electric Construction Company, Roches- 
ter, N. Y.—to manufacture and deal in electrical appara- 
tus. Capital etock, $5,000. Directors: Edgar H. Freeman, 
Walter H. Tobey, Burton A. Vandy, all of Rochester. 

The Joplin Hluminating Company, Joplin, Mo. Capital 
atock, $80.000. Stockholders: John C. Porter, Harrison 
I. Drummond, Charles Nelson, John 8. Dunham and 
Francis Kuhn. 

The Milford & Goshen Street Railway Company, Cincin- 
nati, O —to build aud operate an electric railway in Ham- 
ilton aud Clermont counties, Ohio. Capital stock, $10,000. 
Incorporators: William A, Goodwin, M. C. Campton and 
others. 

The Bay Ridge Electric Park & Steamboat Company 
Baltimore, Md —to conduct a pleasure resort an 
run a steamboat line. Capital stock, $50,000. Incor- 
porators: Julius M Jackson, Edward D. Crook, John R. 
K. Collins and Louis K. Meyer. 

The Lake City Power Company, Denver, Col.—to fur- 
nish electric light and power in and around lake City 
from a plant to be established at an available point on the 
Gunnison river. Capital stock, $50 000. Incorporators: 
David K. Lee, B. Gibson and Frank C. Gaudy. 

The Insulated Wire Company, Jersey City, N. J.—to deal 
in insulated wire and other goods. Oapital stock author 
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ized, $500,000. Inco 
John B. Summerflel 
ney, Elizabeth, N. J. 


The Pike’s Peak Power Company, Ovuncil Bluffs, Ia, 
aud Oolorado Springs, Col.—to acquire the righte and 
privileges granted to George W. Jackson by the city 
of Oolorado Springs, conferring the right to lay uüder- 
ground conduits and wire cables and to erect poles and 
string wires to furnish „„ Capital stock, 
$100,000. Directors: Thomas A helan, F. A. Chapman, 
Henry M. Black mer and Van Lear Black. Obancellor L. 
W. Ross will represent the com pany in Iowa. 


rators: Samuel B. Lawrence and 
„New York, and Burnham C. Stick- 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISRTED OCTOBER 18, 1898 


EGECTRIO RAILWAYS AND RAILWAY APPLIANCES. 


12,410. Electric Trolley Device. Alfred J. Gairing. 
Johnstown, Pa., assignor to the Stee! Motor Company, 
same place. Filed Aug. 8, 1898. 

612,457. Electric Railway. Charles H. Myers, Buffalo, 
N. Y., assignor t» himself and Percy Marvin, same 
place. Filed Aug. 18, 1897. 

612,041. Depressible-Rail System for Electrical Railways. 
William Grunow, Jr., Bridgeport, Conn., assignor of 

one-half to Zsimon Goodsell, sawe place. Filed July 


10, 1897. 

612,698. Rail-Joint for Electric Railways. Max Barschall, 
Berlin, Germany. Filed March 14, 1898. 

612,703. Automatic Electrically-Controlled Railway- 
Switch, Robert V. Cheatham, Louisville, Ky. Filed 
March 12, 1898. 

612,735. Street-Oar Fender. George A. Parmenter, Oam- 
bridge, Mass. Filed July 11, 1898. 


ELECTRIC LIGHTS AND APPLIANCES. 


612,556. Electric-Arc Lamp. Charles A. Vigreux and Lu- 
cien V. Brillie, Levallois-Perret, France. Filed March 


80, 1898. 
612, 660. Electric-Lamp Socket. John E. Origgal, Newark, 
N. J. Filed Nov. 4, 1897. 


ELECTRICAL MACHINERY AND APPARATUS. 


612,629. Means for Controlling Operation of Electric Mo- 
tors. John D. [hlder, Yonkers, N. Y., assignor to the 
Otis Brothers & Company, New York Olty. Filed Jan. 
26, 1898. 


TELEPHONE AND TELEGRAPH APPARATUS. 


612, 681. Tec Mone Exe angs Mechanism. Harlen P. 
Snow, E Pa., assignor of one-half to Frederick O. 
Jarecki, ine place, Filed Nov. 1, 1897. 

612,782. Ooin-Actuated Signal Apparatus. Heber R. Ma- 
son, Lutington, Mich., assignor to the Mason Tele- 

phon^ Pay Station Company, same place. Filed Dec. 

81, 1897. 


SIGNALS AND SIGNALING APPARATUS. 


612,708. Electric Signaling Apparatus. William E. De- 
crow, Boston, Mass., assignoc to the Gamewell Fire 
Alarm Telegraph Company, New York Oity. Filed 


Dec. 27, 1897. 
612,709. Electrio 8l naling Apparatus. William E. De- 


crow, Boston, Mass., assignor to the Gamewell Fire . 
Alarm Telegraph Company, New York Oity. Filed 
Jan. 4, 1898. 


MISCELLANEOUS. 


612,426. Electric Meter. William D. Marks and George 
R. Green, Philadelphia, Pa., assignors to the American 
7 Meter Company, same place. Filed Jan. 10, 
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612, 427. ' Electric-Meter Case. William D. Marks, Phila- 
delphia, Pa., assignor to the American Electric Meter 
Oompany, same place. Filed Jan. 10, 1898. 
612,441. Electric Time Alarm. Herbert D. Tenny, Mil- 
ford, Mich. Filed Feb. 19, 1898. 
Electric-Conductor 


612,583. System for Insulation of 
Wires. Jonathan H. Vail, Philad:Iphia, Pa. Filed 


Feb. 4, 1898. 
612,649. Battery-Electrode. Herbert S. Lloyd, Philadel- 
phia, Pa. Filed Sept. 20, 1897. 
612, 870. Electric-Cable Switch. Addison Norman, Toron- 
'to, Canada, assignor of one-fourth to William McOabe, 
same place. Filed April 19, 1897. Renewed June 29, 


1898. 
612,694. Process of Simultaneously Producing Oarbids 
and Metalsor Alloys. Heinrich Ascherman, : 
Germany. Filed March 80, 1898. 

612,781. Electric Meter orIudicator. William D. Marks, 
"Philadelphia, Pa., assignor to the American Electric 
Meter Company. anme place. Filed Feb. 7, 1898. 

612, ON Electre Self-Loading Street-Cleaning Car. An- 

draw J. Reynolds, Worcester, Mass. Filed Feb. 2, 
1897. 


fa ¢7 Ani ps... p... 


BO 0 K E to each person interested in 


: 

subscribing to the Eugene 
Field Monument Souvenir 
‘FIELD'S 

4 


; 
E as $1.00 will entitle the donor 
i to this handsome volume 
(cloth bound, 8x11). as a sou- 
venir certificate of subscrip- 
tion to fund. Book contains a 
selection of Field's best and 
mostrepresentative worksand 
is ready for delivery, 
But for the noble contri- 
bution of the world's greatest 


Fund. Subscribe any amount 
Handsomely Tius artists this book could not 


desired, Subscriptions as low 
trated by thirty- 


have been manufactured for 


two of the World's less than $7.00 
S a ° 
Greatest Artiste The Fund ‘created is àf- 
vided equally between d family of the lafe Eugene Field 
and the Fund for the building of a monument to the mem- 
ory of the beloved poetof childhood, Address 


EUGENE FIELD MONUMENT SOUVENIR FUND, 
(Also at Book Stores) 180 Monroe St., Chicago 


if NS. 5... also wish to send postage, enclose. 10 cts, 
*9994^5995999999999994 99999194244 9999 94 95 


nilon this Journal, ss Adv, is inserted as our Conitibution, 


TELEPHONE AND TELEGRAPH. 


The Telephone Dispu'e in Washington. 


Comptroller of the Treasury R. J. Tracewell has ren- 
dered a decision relative to the controversy between the 
United States Government and the Chesapeake & Potomac 
Telephone Company which will probably hasten the ac- 
tion of the Supreme Court of the United States as to the 
constitutionality of the Act of Congress, passed June 80, 
1898, fixing the price for telephone service in the District of 
Columbia at $50 per annum for the use of a single tele- 
phone instrument on a single wire: The Washington 
Times explains the circumstances which led to the Comp- 
troller’s decision: "In August, 1897, the Government 
Printing Office entered into a contract with this company 
[the Chesapeake & Potomac] to be furnished telephone 
service at the company’s price. June 20, 1898, Congress 
passed a law fixing the amount which may be paid for the 
use of telephones in the District of Columbia. The Public 
Printer claims that this act of Congress invalidates the 
contract eutered into by the Government Printing Office 
and the Chesapeake & l'otomac Telephone Company. The 
telephone company disputed the law in this case and the 
matter was left to the decision of (he Comptroller of the 
Treasury. Mr. Tracewell’s ruling is that the telephone 
company must furnish both individuals and the Govern- 
ment the benefits of its telephone system, and do this 
under the rule of charges fixed by law, or give way to 
others who will.” 


The Syracuse, N. Y., Herald states that Frank L. Woods, 
receiver of the New York 8tate Telephone Company, is 
the plaintiff in actions at law just begun against the Au 
burn Telephone & Service Company and the Oaeida Tele- 
phone Company, sued jointly, and George McOlumpha. 
The first action is to set aside the alleged illegal transfer of 
stock and property which it is clatmed were conveyed to 
the defendant companies when the p'aintiff'à company 
was about to become insolvent. Fifteen thousand dollars 
is the alleged value of the stock and property. The same 
questions are involved in the suit against McClumpha. 


A new telephone company has been organized at Wilkes- 
Barre, Pa., to be known as the People’s Telephone Com- 
pany of Wilkes-Barre, and with Samuel E. Wayiand as 
manager bas perfected arrangements to begin work at 
once in getting its lines ready for operation. The com- 
pany has a State charter and franchise and proposes giving 
service through long distance telephones. The stock of 
the company is beld by local capitalists, among them John 
W. Hollenback, George A. Bedford, W. A. Lathrop, Abram 
Nesbitt, Irving A. Stearns, C. F. Stegmaler and A. Markle. 


The Home Telephone Company of Cleveland has ap- 
plied to the Board of Control for official sanction of a 
formal transfer of its property in Oleveland to the Ouya- 
hoga Telegraph & Telephone Oompany, which corpora- 
tion, if the petition is granted, will operate the Home 
Company's lines in Oleveland.—The Union Suburban 
Telepbone & Telegraph Oompany of Cleveland has been 
officlally authorized to change its name to The United 
States Telephone Company. 


At a meeting of the board of directors of the Western 
Union Telegraph Company in New York on the 19th, the 
old officers were all re-elected, with the exception that 
Thomas F. Clark, acting vice-president, was elected vice- 
president and was also elected director in place of J. W. 
Olendenin, deceased, and that M. T. Wilbur, assistant 
treasurer, was elected treasurer in place of R. H. Rochester, 
deceased. 


Cleveland, O., is being extensively conduited at the 
present time. Four different companies are laying con- 
duite for electric wires in various parts of the city. The 
companies are the Cleveland Telephone Company, the 
Home Telephoue Company, the Postal Telegraph Oom- 
pany and the Oieveland Electric Hiumisating Company. 


Tae Union Extension Telephone Company has been 
organized at Union, S. O, with M. W. Bobo of Sedalia as 
president and general manager and Allan Nicholson of 
Union treasurer and manager of the Union end of the 
line. The company gives connection with Sedalia, Oross 
Keys, Enoree, Laurena, Abbeville, Anderson, Belton, all 
in South Carolina, and expects to soon connect with Spar- 
tanburg. 


Colorado Springs capitalhas become Interested ina new 
telephone line to be erected in Oklahoma, $20,000 having 
been subscribed for the construction. The new company 
will be znown as the South McAllester Telephone Oom- 
pany. 


A press dispatch from Reading, Pa., states that the city 
councils have struck from the calendar the ordinance give 
ing the Pennsylvania Independent Telephone Company 
the privilege of the streets to start a telephone service for 
which it had secured over 300 subscribers. 


The Drawbaurh Telephone Company. 


The Drawbaugh Telephone Company of Philadelphia, 
which filed plans of its proposed system in that city with 
the Board of Highway Supervisors recently, has a capital 
stock of $2,000,000 and its purpose is to furnish a complete 
telephone service atthe uniform annual rate of $75 for 
business places and $50 for residences. The plans filed 
show that the company intends to cover every part of the 
city of Philadelphia with its system, and one novelty, com- 
pared with the system made familiar to telephone users, 
will be that there will be no central station in the sense 
that one is now neceseary. Each branch station will prac- 
tically be a '' cei:tral’’ for the subscribers in the district in 
which it is located. The officers and directors of the com. 
pany are: President, Col. J. F. Stokes; secretary, Charles 
A. Gladding; treasurer, John D. Ford; directors: Albert 
Baltz, Henry Levis, Henry H. Hallowell, Edwin S. Oramp, 
Oharles E. Hudges, J. F. Stokes, John D. Ford, Charles A. 
Gladding, William O. Hampstead, Herman A. Lang and 
Samuel F. Kent. 


A press dispatch from Richmond, Ky., states that local 
capitalists are trying to buy up and consolidate the various 
telephone lincs in Central and Eastern Kentucky. There 
are 25 lines, reaching nearly every county seat from Som- 
erset on the south to Maysville on the north. It is esti- 
mated that it will take $100,000 to buy the various lines. 


The People's Telephone Company at New Orleans haa 
begun the construction of its conduits. William P. Our. 
tis, the general manager of the new company, in speaking 
of the present and future plans of the enterprise, is very 
hopeful of its suecess, and predicts a new spirit of pro- 
gressiveness as a result of the competition afforded. 


Tbe United States Supreme Court has declined to ad- 
vance the case of thecity of Richmond against the South- 
ern B 1i Telephone and Telegraph Company. It will no’, 
therefore, be reached before March or April of next year. 


A telephone line between Tacoma, Wash., and San 
Francisco, with branch lines to British Columbia and 
Mexico, has just been completed, making the longest teie- 
phone line in the United States. 


A dispatch to the New York Commercial from Kansas 
City, Mo., states that the Standard Telephone Compeny 
has bought all the lines and equipment of the Central Mis- 
souri Telephone Company. 


The Eriv Telegraph & Telephone Company reports that 
it added 1,094 subscribers to ite system during the month of 
September last. The total number connected October 1 
was 28,771. 


The long distance telephone line connecting Birming- 
ham, Ala., with Nashville, Chattanooga, New York and 
other cities has been completed. 


The telephone system at Sioux Rapids, Iowa, connecting 
that city with several surrounding towns, bas been thrown 
open to the public. 


New Companies Incorporated. 


The Amherst Telephone Company, Amherst, Mass. 
Capital stock, $4,000. 


The Citizens' Telephone Exchange, Peoria, Ill. Capital 
stock, $200,000. Incorporators: Deloss S. Brown, Hart F 
Far well and John Skinner. 


The People's Telephone & Telegraph Company, Worees · 
ter, Mass. Capital stock, $150,000. President, Israel L. Cur- 
rler; treasurer, Fred W. White. 


The People's Telephone Company, Lockport, Ill. Oap- 
ital stock, $12,000. Incorporators: Allen G. Hawley, 
Charles B. Oheadle and Thomas Cheadie. 


The Rivershore Telephone Company, Burlington, N. J. 
—to do a telephone and telegraph business. Capital stock, 
$15,000. Incorporators: Nathan Haines, J. Howard Pugh 
and George O. Gunn of Burlington; Mitchell B. Perkins, 
Beverly, N. J.; Henry V. Massey, Philadelphia. 


The National Automatic Telephone Company, with 
principal office in Chicago, III, has been incorporated at 
Charleston, W. Va., by John Anderson, E. W. Ober, W. W. 
Watson, O. A. Watson, L. A. Will, F. A. Lundquist and 
J.D. Milliken, Authorized capital stock, $1,000,000. 


The Oakland Messenger, Burglar & Fire Alarm Com- 
pany, Oakland, Cai.—to erect, maintain and operate tele- 
graph linesin Oakland for the purpose of transmitting 
burglar, fire, police, messenger and other signals and send 
and receive telegraph messages in the city. Capital 
stock, $20,000, of which $6,060 has been subscribed. Incor- 
porators: Albert Anker of Tehachapi, Henry N. Beck and 
Frederick Kahn of Oakiand, Philip Marx of Los Angeles 
and Edward I. Wolfe. 
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ELECTRICAL SECURITIES. | 


The subjoined quotations of Electrical Securities dealt in at the leading commercial centers are compiled from special reports received by ÊLECTRICITY from a variety of sources 
The utmost care is cxercised in their collection and preparation, and every effort is made to secure accurate and reliable information. The management of this journal will esteem it 
a favor to have brought to their attention any inaccuracies readers may discover in these columns. 


Abbreviations : crt. indb., certificate of indebtedness: coll, collateral; cons., consolidated; const., construction; conv., convertible; com., common; deb., debentures; exten., 
extension; gen., general: g., gold; guar., guaranteed;* inc., income; imp., improvement; pd., paid; pfd., preferred; mtg.. mortgage; tr., trust; A., annually; S., semi-annually ; 
C. quarterly; A. & O., Apl. and Oct.; F. &. A., Feb. and Aug.: M. & S., May and Sept., J. & D., July und Dec.; J. & J., Jan. und June. 


STOCKS. _ 


2 IL—————————————r 


PASSENGER RAILWAYS. | PASSENGER RAILWAYS. 
Capital Stock. | Capital Stock. 
5 Rate and Date ot | — — —— —| Bate and Date of 
NANE. 'ParjAuthorz dj Issued. Last Div. | Bid. Asked. NAME. ParlVtuthorz'd| Issued. Last Div. Did. |A«ked. 
- Oct 24: | Hartford Conn.-Oct ?1. | 

Albany, N Y. i | Hartford Street Ry. oo 100 84.000.000 $200,000|8 & 8., Jan., 98. 140 = 

ef Ry. Co......... roris *-*.| 100| 2,000,000) $1,750,00C Y Q., Aug. 99. 151178 Hartford & West Hartford RR .....| 100, 1.000, 000 247.0000o[ůw - — 

Troy City Railway Coo. 100| 2,000,000} 2,000,00€|1 $$ Q., Aug, 98. | 55 67 

Traction Oo. (Saratoga) 100 50,000 50,000 xc . .. |Holyoke Mass. Oct 21 

Allentown Pa.- Oct 21: Holyoke Street Ry. Co......... .... | 100) 100.000 400,0008 & A., Jan., 92. |180 | 200 

Allentown & Lehigh Val. Trac. Oo. 1,000,000| 1,500,000 ——| - | 15 (Hoboken, N. J.—Oct 21: 5 

Bridgeport, Conn- Oct 4: North Hudson Oo. (N. J.) Ry. Co.. . 25] 1,250,000) 1,000,000 8 %, 1892. 70 | - 

Bridgeport Traction Co.............| 100| 2,000,000| 2, 000, 0001 * Aug., '97. 60 | .. |Indianapolis, Ind - Oct 24: Pana iuc: nee 

Baltimore, Md.— Oct 21: Citizens’ Passenger Ry..........-- e| 9,000, 000, 00 ..... esee bg 

Baltimore Olty Passenger Ry. CO. . 25| 6,000,000} 2,500,000|5 % S., July 2, '98. 70 70% | Laneaster, Pa.— Oct 24: 

aBaltitnore Consolidated Ry. Co ...| 25 10,000,000) 9,177,000]! % S., July 15. 8 27 25 Pennsylvania Traction Co 100 10,000,006] 9,900,000 . os EN 

Central Ry. Co. of Baltimore City.. 50 300,000 800. 000% A. Dec, 1897. 8 Lancaster & Col. Electric Ry e ede mts 87,900  ........... e .. oo 

Boston, Mass.— Oct 24: West End Street Railway.......... ae (Ill? ceca |b ceti | e oe 

New England Street Ry.........-...| 25| 5,000,000] 1,081,925! % Q., Jan.15, '97 | 1874] 1324 | Louisville, Ky.— Oct 21: 

North Shore Traction Oo.......com.| 100! 4, 000.000 4,000,000) . . 107. 12 Loutaville R. ö com, 100 4,000,000; 8,500,000 14 &., Oct., 97 84 t 

North Shore Traction Co........ pfd.| 100 2,000,000| 2.000, 000 3 % S., A. & O. "BL! $0 Loulsville Ry... . . pial 100, 2,500,000, 2,500,000 2% % S., Oct. 1,'98.| 96 | ICO 

b West End Street Ry. Co...... com.] 50|10,000,000| 9,095,000; 3" % S.. Oct., "98. | 55%) 8.1, ^ 
West End Street Rv. Co..8 % pfd.| 50) 6.400.000 6,400,000|! % S.. Oct. 1.'98. |105 % | Minneapolis, Minn.— Oct 24: | 

Boston Elevated R. R..................| 100, 10,000,000 2 % Aug. 98, 69 70 Twin City Rapid Transit... cin. 100; 17,000,000 15,010.000 CON 27 80 

Brooklyn N. Y.- Oct 24: Twin City Rapid Transit.-..7% pfd. -- | 8,000,000) 1,714,200 174 &. Jan., °98. 99 | lulk 

Brooklyn City & Newtown Ry...... 100} 2,000,000; 1,923,400): & Feb. 1,1898. — 210 | .. — | Montreal, Canada.- Oct 24: z 

Brooklyn Rap. Transit Co., tr certf.. 100 20,000,000 20,000,000 seccosvoee ose ce 617 644 | Montreal Street Ry. Co. ER 50 4,000,000 4.000.000 8 % 8., M. & N. 275 26 
e Brooklyn Heights Railroad Tn 200,000,  200,000| ...... i$ exse T EK Toronto Street Ry. Coo 100 6,000.000| 6,000,000 124 & B., J. & J. 103 103% 
d Brooklyn Oity RR... guar| 100 12,000,000: 12.000. 000 2% % Q., July, 98.220 is 
eBrooklyn, Queens Co. & Sub. RR. .. 2,000,000, 2, 000. 00% . eese. M ds Memphis, Tenn.- Oct 21: 

Coney Island & Brooklyn RR.......| 100| 1,000,000 1,000,000 i 5, % Oct. 1,'97. 23) os Memphis Street Railway Co...........| 100, 500,000] — 500,00€| . 15 B 

Kings County Elevated.............]....| 4,750,000] 4,750,000) 7 „ ; 5 534 ; 

Kings County Traction Co......... | 100) 4,500, 4,500,000]! % July 26, 97 V Ba New Haven, Conn.- (et 21: 

Nassau Electric Railroad Vau cete pfd. Sodas 6,000,000 6,000,000 eras 959599 70 ‘ee Fair Haven & Weatville RR..... EH 25: 1,500,000 900,000 1 LA 8., Scp$. 97. 62 " 
fAtlantic Avenue Railroad. . 50 2,000,000| 2,000,000) ........ . - s New Haven Street Railway Gol... 100 1.250. 0000 1,000,000 22 % A., July '96. | 60 85 
Brooklyn, B & W. K. Rallroad .. . I. 000, O00 1,000, Oo·hhn oe 3 New Haven & Centerville..... .. 100 700.000 800.00 . . a di 

Buffalo, N. Y.—0ct21: Winchester Avenue RR... io dae 25 1,000,000} 600.000 40 42 

Buffalo & Niagara Falls Elec. Ry. . . 100) 1,250,000) 1.250, „ n ee 65 66% New Orleans, La.— Oct 24: 

Buffalo Railway OOo „66 6 100 6,000,000 §,870,500 l % Q. Dec., 97. 7914 8.14 Canal & Claiborne RR. Co — 40 240.000 240.000 553 98. ro m 

um New Orleana & Carrollton .. . 100 1.200.000 1,200,000 7 Q., Jan., 98. 12174 125 

Col bus O.— Oct 24 . i New Orleans Traction C coin. 100 5,000,000] 5.000.000 15 8*4 

Oolumbus Street Railroad —[l— 22 t* n 100 8,000,000 8,000,000 l X Q., Aug, 98. 5 fa 51 New Orleans Traction Co... Nd ptd.i 100, 2.500.000 2.500, 000 PEE 8 11 

Columbus Centra: Street Railroad. | 100 J, 500.000 1,500,000] ꝶ l.. oe Crescent City RR............. guar, 100 2.0% % 2,000,000 : % 85 wos "98. H^ 32 

„New Or. City Mates 100! 2,000 000, 2,000,000 f % 8., Jan., 98. n 85 

Charleston, S. C. Oct 24: Once Md e SEUS] 50 500 0% 188.000 l. 25. June, 4. | 28 | 25% 

Charleston City Ry. Co......... ....| 50 100,000| 100.000 3 X4 S., Jan., 98 ee St. Charles Street Railway......... 50 1,000,000; 1,000,000 155 &. Jan., 98. 524] 55 

Enterprise City RR. Oo pio 25 | 1,000,000| 250,00000 . As m | 

2 i New YOPk—Oct 24. 

Chicago, III.—Oet 24 .— (Central Crosstown RR... 100 600.000 600.000 274 % Q 250 vie 

Chicago City Ry. Oo.............»...| 100) 12,000,000} 12. 000,000 3 % Q. 290 292% eChristopher & 10th Sts. RR..guar,, 100 9900 650,000 2 % Q., July, 98. 160 | 165 

Ohicago & South Side R. T. RR.....| 100 10, 323. 800 10.323,80 0JJJJ J T e Dry Dock, E. Brdw'y & Battery RR 00 1. 200.000 1,200,00€ 11; % Q., Aug., 98 170 185 

Lake Street Elevated RR........... e| 100, 10,000,006: 10. 000.00 : 12 13 {Metropolitan Street Ry. Co 100 30,000,000, 30,00 1,000 114 % Q., Oct, 98 l % 188% 

Metropolitan West Side Elev. Ry. . 100. 15,000,000| 15, C00. 00 . oe 8 eBleecker St. & Fulton Fy. Ry. guar 100 900, — 000,006 34 % A., July, 8 34% 87 

Met. West Side El. const. stKK -| 100: 15.000.000 2,500,000 pu aged Jaa o» " [Broadway & Seventh Ave. KURT. 100 2,100,000. 2,100,000 2!.. % Q. a 220 

North Chicago Street RR........ . . . 100 10,000,000] 6,600,000; % Q., Oct. 92. 218 210% || gCen. Park, N. & EK. Rivers RR. guar 1/2. I. O. 000 1,400,000 214 5$ Q. 18 185 

North Chicago City RR............| 100. 500,000 249.900 f oe es hEighth Avenue RR... | 100. 1.000.000 1.000.000 Pk 350 70 

South Chicago City Railway........| 100. 2.000, 000 1.603. 2000 oe : i424 St. & Grand St. Ferrv Rit.guar! 100 750,000) 749.000 45 * Q. i900. | 865 

éWeat Chicago St. RR. Co 100, 20,000,000, 13,189,000. 115 % Q., Oct 98 | 93 93% || jNinth Avenue Kn........ .. guar. 100 — 806.000 — BO0.000 sree ee sses 113 | 190 
jChicago West Div. Ry.......guar.|....| 1,250,000| 624.00 35 % s is kSixth Avenue RR........... SUNT: 100 2,000,000, 2,000000  ....... e... 20 | 210 
kChicago Passenger Hy.......guar.| 100| 2,000,000| 2,000,000,5 % S. - 85 ITwenty-third St. R. R. Co.. guar. 10. 600,000 6000. 000 4l. Q. 340 | 87^ 
ineinnati, Ohio.—Oct 24: Second Avenue RR........... 100 2,500,000. 1, 62.00% 2% Q.. July, 98. 178 | sea 

Cinein , : unt: Third Avenue KR............. ... 100 12,900,000, 10,000,000 $2 p. sh. Aug. 48. %% | 55 

Oincinnati Inc. Plane RV. com. 50 1,000,000) 575.00 ......... .. — 20 mi2d St., Manhatv'le & 3t Nich Av 100 2.0 2.500. 0 ...... 7⁰ f 

Cincinnati Inc. Plane Ry.. ES ..ptd. 50 150 000 150,000 34 . Feb., ‘OR, ee 75 Union (Huckleberry) R i 100 2,000,000 2,000,000 %% %% 90c0€99 175 190 

Cincinnati, Newport & Oov. St. Ry. 100 4.000.000 8,500,000 ;.ſ E 23 25 Ve assess 

lOincinnati Street Ry. Co............ 50 18,000,000 14,000,000 Hh % Q., Jan., 98. 117 11774 Newark N. J.—Oet 24: ; 

Mt. Adams & Eden Park Inc. Ry 50 2,500,000} 2,200,000|154 9$ N., Jan., 98. | -- ss Consolidated Traction Co. of N. J... 100 e er eee 50 50 
= 4: Newark Passenger Ry........... 5,000, 0%. e - l 

Cleveland, ONIO ice Ee nRapid Transit A |. ttp J00; 501.000 501,000 1174 & A. 195 | 2c5 

Arron, Bed. & Olev. Elec. By..... 100 1 000.000 1,000,000 A 30 Jan., 98 89 41 cee. | 

Oleveland City Ryÿhõ h q 100 8˙000.000 7,800,000 54 %., Oct., 98. 70 | « Pittsburg, Pa. ct 21: | 

Cleveland Hectic BY sess: 100 12,000,000 12.000, 000 % G., Oct., '98 7% gı Allegheny Traction Oo........ . bol 0000 500.000 sell aos 

Mich.- Oct 21: ET oOonsolldated Traction Co....com | 50. 15,000,006 15,000,000 2 %, Jan., 9. 2". 20% 

Detrolt, Mich. Consolidated Traction Oo...... pfd., 50 15,000,000 15,000,000 3 4, May, '97. 566% 

Detroit Citizens’ Street Ry... . .. . 1000 2. 000,000] 1, 250, 000 . 100 pCentral Traction Co. . 50 1.500.000 {900,000 2 — | 

Ft. Wa ne & Belle Isle Ry.... seseo. 100 '400'000 400,000 5 85 July, 96. 175 4 qCitizens' Traction Co. 5 50 8 000 000 13.000.000 6 % P 645, 65 

Rapid er . . 250.000 250,000; ù 90 | 100 rDuquesne Traction Oo........... 50 8,000,000 [3,000,000 6 % A. os 

Detroit Electric Railway........ 99. 1.000.000 1,000,000 . i: sPittsburg Traction Go 50 2,500,000 — 1,900,000 3 %, Aug., 95. : 

Wyandotte & Detroit River Ry...../109| 250.000 200,000 : 100 | 110 Fed'ral] St. & Picasant Valley Ry. 25, 1.100.000, 1,400,000 2'.. %. Jan,, 98. 24M 25 

—Oct 24: Pgh., Allegheny & Man. Trac. (o... 50 3.000,00. 52,094 «39 2 %. Aug., 95. 
nO. Oster l'tteourg & Birmingham Trac. Ry. 25, 3.000.000 8,000,000 , , Jan., 96. 23% BN 

City Railway Co. S com. 100 1.500.000 1.170.600 174 * Q., Jan 1,98. 105 9 Pittsburg & West End Ry. ........ | 50, 1,500,000} 1,500,000 ^ % A., June 80, 9R.| .. E 

City Railway Oo......... -.*..Pfd.| 100 600.000 600,000,13 & Q.,Jan.1,'98 155 | 156 Second Avenue Traction Co., com. . 50, 4,000,000. $4,000,000 . . . .. . . . - js 

People's Street Rallway........... J 1.700.000 ee „ 102 103 Suburban Rapid Transit Co... T 50% 300.00 200.004 "IK Nd 


22 oe 


* Unlisted. f Full paid. f Outstanding. f Ex div. 

a Leased to New Orleans Traction Company at 6 % on stock. 

b Leased to New Orleans Traction Company at 8 % on stock. 

c Leased to Central Crosstown Railroad at 8 % on stock and intereat on bonds.. 

d Operating the former Met. Trac. system, that corporation having become extinct. 

e Leased to 23d Street Ry. for 99 years; lease assigned to Metropolitan Street Ry. 

f Leased to Houston, Went Street & Pavonia Ferry—now Metropolitan Street Railway. 
g leasea w Metropolitan Street Railway nt 8 % on stock until Oct. 1, 1*97; thereafter 9 & 
A Leases to Metropolitan Strect Ry. for 99 years from Jan. 1, 1596, a3 $215,000 per annum. 
{í Leased to Metropolitan Street Rallway for 18 % on stock. 

j Leased to Met. St. Ry. for 99 years from April 20, 1892; € % first5 years, 8 % thereafter 
k Leased to Metropolitan Street Railway for $145,000 per annum. 

l Leased to Metropolitan Street Railway for 18 per cent. on capital stock. 

m Oontrolled Ly Third Avenue Railroad by purchase. 

n Dividende of 174 % yearly guaranteed by Consolidated Traction Company. 

o Controls by lease the Alleg'ny, Cent., Citizens, Duquesne, FurtPittand Pitte’h 'Tre^ Co 
p Leased io Consolidated Traction Company for 8 % per annum on par value o sto E 

q Leased to Fort Pitt Traction Oompany for 6 & on 88,000,000 capital stock. 

r Leased to Consolidated Traction Company for 4 % on capital stock after October, 

9 Leased to Consolidated Traction Company for? X on capital stock after October. 


$ Unlisted. t Ex div. 

a Consolidation of Baltimore Traction Company and City & Suburban Railway Company. 
Oompany controls Oitizens’ Railway, North Baltimore Passenger Railway, Baltimore 
& Curtis Bay Street Railway, Baltimore & Powhatan Railway, Pimlico & Pikesville Railway 
aud Wallbrook, Gwynn Oak & Powhatan Railway and Park. 

6 Leased to Boston Elevated Railroad Company. 

e Owned by Brooklyn Rapid Transit Oompanv. 

d Leased to Brooklyn Heights Railroad. Oo., which guarantees 10 % on capital stock. 

e Stock owned by Brooklyn Rapid Transit Company; road operated by Brooklyn Hte. Co. 

f 8tock owned by Kings Oounty Traction Oompany; road leased to Nassau Electric RR 

Owned by Atlantic Ave. RR. and leased to Nassau system. 

f $30 per share on putatauding capital paid as rental by lessee—W est Chicago St. RR. Oo. 
$250,100 of stock owned by North Chicago Street Railroad Oompany. 

{ Controls by lease Ohicago West Division Railway, Ohicago Passenger Railway, and 
West Ohicago Street Railroad Tunnel Oompany. 

485 % per annum paid on outstanding capital as rental by lessee—No-th Ohicago Street 
Bail Compeny 195.100 of stock owned by West Ohicago Street Rallroad Company. 

hb Majority of stock owned by Ohicago West Division Railway Company: 5 & on $1,000, 
p mock guaranteed by West Chicago Street Railroad Company, lessee. 

Cincinnati 88. Ry, Oo. hae purehased the Mt. A. & Bdon Park road, assuming ite bonds. 
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ee 


Capital Stock. Capital Stock. 
— Rate and Date of PP 
NAME. Par cea Issued. Last Div. Bid. | Asked. NAME. Par zuo Issued. Last Div. Bid. 
New Bedford Mass- Oct. 24; Boston, Mass.- Oct 24 
Union Street Railway Oo...........| 100} 3850, 000 2850, 000 2 , Feb. 98. .. | 150 American Bell Telephone Sa x 100 50, 000, O00 28,650,000 : 1 „ HX 275 
: Erle Telegraph & Telephone vos]. 100) eov — ug. '98. 7b 
Northampton, Mass- Oct 24 : New England Telephone Oo........| ..| 10,894,600| 10, 504, 600 81.50 X, Aug. 98. |136 | .. 


` ö.... 100 800,000; 228, 000 4 ; ., "98. 165 | 175 
Northampton Street Rv A., Jan New YOPK.- Oct 24: 


Omaha, Neb.— Oct 21. American Telegraph & Cable Oo...| 100| 14.000. 000 14.000. 0001 
Omaha Street Hy........ «+| 100} 5, 000, 000 5,000,000)  .................. 25 80 SOLE & dep. 85 Teleg. Oo.....| 100 6,500,000. 6,500,000. is * L. 8 12 
ommercia dd Dle VO...... no 100 10,000,000. 10,000 i] = 
Paterson. N. J.— Oct. 24: Franklin Teleg. Co...... 27% & guar. 100 1.000.000; .... nen 1 X 8 E 45 
Paterson Ry. Co... ean e % 100 1,250,000 1,260,000 s09000999000009090 54 ee Erie Telegraph & Telephone Oo... @e 100 5,070,000 4,800,000 1 2 Aug.. 98. 74 75 
Providence. R. I.— Oct 24 . & Stock Telg. Co. . guar. 6 78. 100 5,000, 1 J] Q. uo | .. 
dioi International Ocean Tel Co.guar67$| 100| 8,000,000| ...... l1% X Q. 110 112 
United Traction & Electric Oo .....| 100| 8,000.000| 8,000,000,34 &. Jan. 98. 70 72 Mexican Telephone Oo............ 100 2. 000 8 03 
VN *New York & New Jersey Tel. Co..| 100] 5 000.000 8.723.000 1 uly, 98.1 g 
Philadelphia.—Oct +4: *Pacific & Atlantic Teleg..guar. 4 X| 25 2.000,000 „ 2 L. July, '96 1 1 5 
Fairmount Park Trans. CO. . . 920 pd. 50 2.000, 000 1.770.000 2 35, Dec. 97. 14444 *Postal Telegraph Cable Co 100 15,000,000 18.000, 600 1 X Q. 8 E 
Hestonville, Man. & Fairmount....} 50 1,966, 100 11,966. 100 2% ET July 15, 98. 40 ee *Sout'n & Atlantic Telg. Co.guar.5 9 95 950,000 559,5252 % 8. 85 | 90 
Hest'nv!'e, Man. & Fairm't..6 4 pfd.| 50; 533,900 1533,9003 $ S—July, '98 67 AE tCommerctal Union Telegraph Oo..| 25 500.000 500.000 8 & B., July, '98 110 [118 
7 B 9 I 6514 66 , , , | e Gey y» . 
aFairmount Pk. & Had. Pass. Ry, 50 00,000! 300,000 3 % Feb. 1, 98. 1 8 [Western Union Telegraph Oo.......| ..| ...... | 97,870,000 14 9€, Oct., 08. 91 | 91% 
Union Traction era e $1254 pd 50 80,000,000 3 — 2 1155 tDiv. guar. by Postal Teleg. Oo. 
eKiectric Traction Oo......... E UP 297,920 7152 
dOltizeng' Passenger Ry..... S.| 50 500,000 192,500 $3 share Q. 3 7 a Miscellaneous. - Oct ?1 : 
eFrankford & Southwark Pas. R| 50 $1,875,000 314 sha'e A—A pr.98.394 s American Dist. Teleg. (Phila.)..... 25 400,000| ...... 1 *« Q., Aug., 88. 14 " 
fLehigh Avenue Ry. Co... s... 50| 1.000,00 . eee oe z. . Si, Bell Teleph. Co. (of Canada.)... ...| 100! 8,168,000} 8,168,000/2 % 8. 171 |198 
fLombard & South Street Ry...) 25| seses 1,000,000 A. & O. ,99 9075 Chesapeake & Potomac Telep. Co. 100) ...... TT e... 88 | .. 
d9econd & Third Streets Ry... 50| 1,060,000) 1771,076 89 share A, Mar. 98/765 » [Chicago Telephone €o.............. 100| ...... 3 ; 242 
ePeople’s Traction Co. .. . . . .. . 50 10,000,000) $6,000,000 3 %, A., April, 98. — | -- ||Central Dist Prtg & Telg.Co.(Pgh.).| 100 750, 000  750,000| >... 182 |14% 
gGermantown Passenger Ry....| 50, 1.500.000 572,800 $5.25 share—1898, |!35 136 ||Empire& Bay States Telegraph CO.). Poss 5 74 | T6 
„Green & Ooates Passenger Ry.| 50 500.000 150,000 3 % Jan., 1898. 136 ee Hudson River Telephone Co.......| 100) 2,000,000] 2,000,0001 % 75 | 36 
hPeople’s Passenger Ry. . . com. 25 1,500,000 540.0000 . ..... vee [ Northwestern Telegraph Co..guar| 50 2,500,000] 2,500,000 274 ve 110 118 
R People's Passenger Ry. . pid. EE 750,000 127,102 ä ＋4˖4＋6 339333 9l A : Providence (R. I.) Teleph. CO: eus uA 50 Mae . ua 87 90 
Philadelphia Trage t.. 50% el 0010006 , A Fler. 98. 904 southern New Eng. Teleph. Go 100 ¥,000,000| e . 1 158 
i at serine TIT sss...» E | o — " . ove oe ; asa eI ed Raa OS ry ity EE tO 
D EI euT 2 oe lo t share—July, 98. 128 145 ELEC TRIC LIGHT A ND ELECTRICAL MFG. COS. 
mp S . oe 3 ` ,  *esesosasoeoonatao 4 oe 
jadelphia City Pass. Ry.....| 50| 1,000,000] {475,000 $7.50 share July'98 17 180 2 . 
e & Gray's Fy. RR. 50 1.000.000 298.650 83.50 share Julx, 8 90 us Boston, Mass.— Oct 24; 
jRidg. Avenue Passenger Ry. . 50 750.000 420,000 812 share, July 98.285 300 ||Fort Wayne Electric Co. — — sm | Pees 
iFuusdelphia & Darby Ry.guar.| 50 200, 000 92 share July, '98. | .. - Ft. Wayne Elec Co. T. See Series A. 25) ...... EDU — 885 ee 
17th & 19th Sts. Pass. Ry. guar..| 50 ........ 250.000 1% 26 S., July, 98.1577 O Genera Electric Co. s com. 100 40,000,000; 80. 460,000 2 3% Q., Aug., 1898. | .. | .. 
‘Thirteenth & 15th Sts. Pass. Ry. 50! 1,000,000) 335.000 811 ah. A., July, 88 215 sé General Electric Co. [new]...... i 100, 18,276,000, 18,276,000|  ...... 8044] .. 
^ Union Passenger Ky. Co.. . .. 50 1,500,000 $900,000 89.50 shre, July "98 220 a T.-H. Elec. Co..T. Secur., Seriea D.| ..| ...... Mr €— 2% 8 
j Wert Philadelphia Pass. RV... 50| 750,000 {750,000,810 share, July '98 225 | BC [Westinghouse Elec. & Mfg.Co.com.| 50) ...... 46,7000 88560 84 
— Oct 24: Westinghouse El. & Mfg. Co. pfd. 50; 4,000,000| 3,996,058 134 % Q., Oct., '98 58 
Rochester, N. V. Oct 24: Westinghouse El. & Mfg. Oo. assent.| 50 11,000,000) 8,195, iun ID e! 
Rochester Railway C(Oo—— . . . 100 5,000,000 5,000,000] .......seee- 12 20 New YOPK.- Oct 24: | 
Reading, Pa.— Oct 24: IEdi«on Elec. III g Co., New Vork. . 199! 9,138,000! 7,988,000! ä 127 0 
j Reading Traction COs anui 1,000,000! 1.000.000 Semi-an. Jan. & Jy| 18 * Edison Elec. IIl'g Co., Brooklyn. 100 4,000, 000 4, 000, 000 156 9€ Oct., 98. oo é 
ity RN SEAL tae: FFC Edison Ore Milling Co 100 ii 
Tue heading Electric BY. r p > Edison Electric Storage ((o.. 3 No 28 5 
lEast Reading Electric Ry...... 50| 1,000,900, 11,000,000 Jan., '98. 85 | .. General Electric Co. [ohd] 0. E 
St. Louis Mo.- Oct 24: (General Pe yer ed 96 100 18,278,000] 18 276,000; ' i 80% 814 
à : t nsulation Co... | 000 „ 
Fourth Street & Arsenal Rà 3 50 800,000 150,000 e ea dx Interior Con u 100 1,000,000 1,000,000 @eee 41 "T 
ene eade IN cde d ́ ;; bure, PROCHE 
National Railway Coo. exl... 2.500.000 2.479.000 1 4 D» Oct. 98. p ae \llegheny POO E ..Ã....| 100 500,000 500,000 J. & J. 180 140 
Cass Avenue & Fair Grounds....| .. 2.500.000 2˙500.000 aor pea P a East End Electric Light Oo......... 50 800, 000 300,000 Q 2 10 
Citizens’ RR. — ——hbᷣB —* * — —— 2 100! 2,000,000 1,500,000 4 % Oct., gg. 90 110 Philadelphia Pa —Oct 24: 
St. Louis KH..... .. 9 —— 100 2,000,000 2.000, 000 2% &%, July, 198 95 105 , z 
Missouri RR ..... ° 6 6 „%% „„ tere 50 2,400,000 2,302,000 152 D Oct., 98. 170 175 N . 9 8 100 2 000,000 8 Boi 144 m 
People's RR. Oo... -- MN OBL: 50 1.000.000 30.000 50c., Dec., 89. ae 28 * Klectric orae. Battery. Co. . pfd. 100 5.000.000 . ME 88% 
Southern Electric Ry...........COI.| 50 500,000 500.000]. leen 57% 5913 x 1 o : . 000.0 I 454 45% 
Southern Electric Rx... . . . 6 26 pref.) 100 1.000.000 1.000.000 3 &% July, 98 114. | 116 enna. Ht., Lt. ow. Co....com.| 50! 5,000,000| ...... 500. p. sh., Oct. '97.| .. s 
St. Louis & Suburban R̊y .. 100 2500000 3990 000 55 „ 88. 52 : *Penna. Ht., Lt. & Pow. Co..... fd.“ 50 5,000,000 .. ... 6 %, Oct., 97. 88 hi 
' - 4 000. “nn 00018 & A July. , i Northern Elec. Light & Power Co.. 10| 6,500,000 550,000 882500 dis. Jan.11'97! 183, 
Union Depot RR. . „ % „%%% % „% „% 999599 100 4,000,000 4,000,000 8 96 A., July, 95. ea 175 Southern Elec. Light & Power Co.. 10 187 500 187. e n. 16 14 
San Francisco, Cal.- Oct. —Oct 24: ~ 
California St. Cable IR. . . . . 100! 1,000,000! 600.000 SC. monthly. 108 | 100 MOLD OE: ct 21: " 
Geary Street Park & Ocean RR... 100 1,000,000 875.000 $2.50 ahare, 98. a 50 A (Conn.) Elec. Lt, Oo. 25 : 500.000 II mM RE 3 
M ea „ 105 p 89090 Q., 60c. per share. : » 55 M ee „„ e S AR sen T 1 
TTE t Li 50h... see ee Eddy Electric 1 K. O 25 de ave „ 88 ne 15 
= : ; .) Elec. Light Co... 100 850.000 
Seranton. Pa - Oct 21: Hartford (Conn.) E E ; ; VE Se 122 127 
i Hartford (Conn.) Lt. & Power Co.. 25 175,000 qi 80 
Scranton Railway Co. .. f . . 50) 6,000,000, 2,500. 000 . ...... 11 15 Few Haven (Conn.) Elec. Lt. Co....| 100 100.00 0 no 170 in 
m Scranton & Carbondale Trac. 85 100 000 0 tees eers 15 18 Narragansett (Prov., R. I.) Elec. Co.] 50) 1,200,000 2 Q., Oct., 98 84 " 
m Scranton & Pittston Traction Co..| 100) 1,050,000, 1,050,000! ... .............- e. n" Rhode Inland Elec. Protec. Go Vago +. 1 $ bs . „98. CPI 
Springfield l1l.—0«ct 24: Royal Hle, Co. (Montreal: agail 100 1.000.000 1-2. o BR 154 ^| 156 
lidated Ry Toronto (Canada) Elec. Lig .«.| 100) 1,085,000| 1, 085,000 134 & 185 
V Á e é zm 11 | Phomson-Houston Welding Co. 100| ...... MNT. 8, Doc. 1, *96. : e. 100 
Springfield O.—Oct 24: Woonsocket (R. I.) Electric Co..... 100| “eee. ee "ma 95 | 100 
Springfield Street Ry... 8 100 1. 000, 000 1, 000, ooo IA as 2 TOR 00 Do CC of the stockholders the capital stock was reduced 
Springfield, Mass.- Oct 24: to $20,827,200. of which $13,2:0,00715 common and $2,551,200 preferred. 1 Ex div. 
Springfield Street Ry...........----.| 100) 1. 200, 000 1,166,700,8 & A. 195 | 205 ALLIED INDUSTRIES. 
Toronto Canada.—Oct 24: 
2d Boston Mass.— Oct 24: 
J Ol RO. ee 275 109^ ||American Electric Heating Oo......... 80 10,000,000! ......... us oe ee 
c ee ae i * Street Ry. c lug „ pi 19 4,500,000, 1,248.700 $8 3 por sh. Feb. , 80... | 8s 
Washington, D. C.—Oct 21. Unite ectric Securities Co... ptd. e 1,000,000 35% € May 2, 88. B6. | 87 
Belt Ry. Co 52545465 „„„% „ „ „ ease e 6656 „„ „ ecos 50 500,000! 500,000 9 96õ*2e»e4ä4„. ⁵ñ90 ee ee —Oct 24: 
Capital Traction Co..................| 100' $12,000,000 12,000,000 650. per sh, Oct. 97. 787] 7834 New EOD EFC HE 0 
Columbia Ry. Co ee e 9 e **59 56: 400,000 400,000 6 X, A. 170 75 Ediso: E. x ate Ores eee 9.909 LIIZISXNIII @.@e 18 20 
Eckington & Soldiers’ Home Ry.... 50 707.000 652,000 MP ase M s Uc son European ꝑꝑ Qe MEA Hd MEL 1 8 
Georgetown & Tcnallytown Hy..... 50 200, 000 200,000] ............ oe ae E ET 5 „ Oo. 100 ...... Fates eee 100 105 
Metropolitan RR. Co............ ....| 50} 1, 000, 000 458,9002% % Q. 123 | 126 W Pane 85 e ut 100, 51599 000 200000 R 84 |40 
% „ „ „„ ee ; V 96 99 
Worcester, Mass. Oct ?1: M pos ' i 
*W orcester Traction CO... om. 100! 8,000,000, 8,000,000) ................. š 12% 1271 nude DOM. a t 885 d 
Worcester Traction Co. 6 % pfd. 100; 2,000,000 2,000,000 8 % S., Feb., 98. 96 98 Ele : P 55 pd. 1,000,000 ....-. sss: "D T 
Worcester & Suburban Street Ry...) 100 550,000 — 512,500 4 26, 1897. 85 | .. i OD CU OO.. E 5 1910959 — eves eet, | se 
Wilkesbarre, Pa.— Oct 21: Welsbach Commercial Co. . . com. 30) 8'500.000| dads n% T 
Wilkenbarre & Wyoming Val. Trac. 100) 5.000.000 5.000.000! 1%, Jan.. 97. 24 29 Meis Sere Oo......pfd.| 10 500,000 0 ...... 2 C eo 
'elabac E OO. S 5 525,100 3 0 y 
* Unlisted. pred m f Full paid. | Outstanding. Ex div. Welsbach Light Oo., Canada 5| 500,000 ...... Pss 18i tin 
a Leased to Hestonville, Man. & Fairmount Passenger Ry. for 6 & on stock per annur. — . 
b Oonsolidatio;, Electric, People's and Philadelphia Traction companies. Fixed phates Pittsburg: Pa.— Oct 21 
and all indebte ness of constituent and leased companies assumed by Union Traction Com- Carborundum Mfg. Oo..............| 100] — 200,000 200,000) .... se 
pany. Standard Underground Oable Oo...| 100 1,000,000| 1,000,000 Q us 115 
o Practically all shares owned by Union Traction Company. Miscellaneous.- Oct 24: 
d Lease to Frankford & Southwark Passenger Ry. assumed by Electric Traction Oo. ! TR 
e Leased to Electric Traction Company. *Barney & Smith Car Oo....... com. 100| ...... 1,000, 000 we |15 
Controlled by Frankford & ln Passenger Railway. *Barney & Smith Car Oo ........pfd.| 100) ...... 2,500,000 3 X e 85 
g Leased to People’s Passenger Railway at $5 per share. Billings & Spencer Co 2.244. 25) esere eren X 80 |85 
h Majority of stock owned by People’s Traction Company. Consol, Car Heating Oo +++) 100; 1,260,000) 1. 250, 000 1% % Feb. 98. 82 | 85% 
4 Leased to Union Traction Company. Johne-Prati (o. . . 10000 — ee asee 90 |100 
į Lease transferred to Union Traction Company. *Pratt & Whitney oo 2.60... com. 1000 eet ec ve 1 8 
jj Leased to United Traction Co. at a rental of 910,000 per an. in 1868-7-8, $20,000 p. a., In * Pratt & Whitney Oo............pfd| 100.4 så — 45 | 50 
1375-1900 and $30,000 per annum thereaftez, payable semi-annually, rental declared as a divi- "tll well-Bierce Oo...... eesse eCOM. el .... — e... 70 | 80 
@entsemi-annually. , , Stillwell-Bleres Oo.. C.. . . 2 X Sept. 1, 97. 96 98 
k Dividend of 10 % guaranteed by Reading Traction Company. Shults Belting Oo...................| 100) 300, 0000 — eo ea 
| Dividend of AM & guaranteed by Reading Traction Company. t. Oharles Car Oo e I ns 88 | 80 


we Leased and operated by the Scranton Railway Company, formerly Scranton Trac, Oo.] 7 Unlisted, 
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Amount. 


— ————— Interest 
NAME. Authorized.| Issued. Due periods. 
Albany, N. Y. 
Date o! Quotation— Oct 24, 1898 
POLIT lst mtg. 5» T $29,000 |1905 T- 
The pios E y. Oo. Cons. — 58. $500,000 427,500 1930 J. & J. 112 
he Albany Ry. CO. . . . . Gen. mtg. 5s. 750,000 875,000 |1947 M. & N "1l 
Watervlelt pike & RR. Ist mtg. 6s 850,000 850,000 1919 M. & N 211976 
Watervieit Turnpike & RR..2d mtg. 6s. 150,000 150,000 1919 M. & N dps . 
Oity Railway Co..................1et 58 22 sse vel! 385855 10655 | ...... 
terest guar. by Albany Ry. Co. 
Princi d id interest guar, by 
Al y.Co. 
Baltimore Md. 
Date of Quotation— Oct 24, 1898 
58. 2,000,000 2,000,000 |1911| M. & N. | D53 | 117 
Baltimore Trection ¢ AREE Fp 58. 1.500.000 | 1'500'000 |1929| M. & N. 11505 13 
Baltimore Trac. Oo..Exten. & Imp. g. 68, 1,250,000 | 1,250,000 |1901| M. & S. | 1027, | 10874 
Bal. Trac. Oo..No. Balto div. Ist — g. 560 1,750,000 1,750,000 1942 J. & D. | 115% | 116 
Bal. Trac. Co. Coll. Trust, ist mtg. g. 58. 750,000 | ^... 1900| J. & J. | 10234 | 104 
Baltimore Traction Co. Convertible 5s 800,000 | l 1906| N. & M. | 108% | ...... 
ntral Pass. Ry. Oo..........lst mtg. 6s 96,000 117,000 |1912| J. & J. re 
Oentral Pass. OO. - Cons. mtg. g. 5s.|. _ 601,000 580,000 |1932 M. & N. | 118 20 
5 & Suburban Ry. . . Ist mtg. g 5-| 3,000,000 | 8,000,000 1922 J. & D. | !15 11834 
Lake Roland Elev.. ............lst mtg. 5s.| 1,000,000 | 1,000,000 192 M. & 8. | 118 | 113% 
Metropolitan Ry. (Wasb.).1st mtg. g. 58. 1,850,000 | 1,850,000 |1925) F. & A 1:934 | 120 
+The bonds of the Baltimore Traction 
Oo., the City & Suburban Ry. and the 
Lake Roland Eley. were all assumed by 
the Baltimore Consolidated Ry. Co. 
1$151,000in escrow to retirelst.mtg. bds. 
Boston, Mass. 
cope e oy Aer 8,702,000 1924 J. & D. | 16434 | 10124 
tLynn ody wena = PERCY yo mig. g. e, 8/000, 000 8/000:000 1902 N. & N. | 105 $ | 1 005 
West End Street By.......Deben. f. Nen. 2,000,000 | 2,000,000 [1914| M. & 8. 100 .... 
181,674,000 in escrow to retire outstand- 
ing bonds of absorbed companies. 
Charleston S. C. 
Bate o/ Quotation— Oct 24, 1898. 
Enterprise Street RR... . let mtg. be. 500,000 e 
leston City Rjůůy) lst mtg. 66. 550,000 
TOontrolled by Charleston St. Ry. Co. 
Chicago Ill. 
Date of Quotation— Oct 24, 1898, 
Ohicago fh Ry. lst mtg. 4348.| 6,000,000 | 4,619,500 1901| J. & J. 102 | 102% 
Passenger Ry. . Ist mig. ds. , 100,000 | 400,000 1908 F. & 4. | 102 
Chicago Passenger Ry...Cons. mtg. 6«.| 1,000,000 . 200 000 1929| J. & D. | sss. — 
Chicago & So. Side R T.. ist mig. g. 58. 500,000 793.099 11929) A. &O. | . [rn 
hicago & So. Side R. eee tee „„ „„ b 1,500,000 , 1907 J. & J. 1051, eters 
Ohi West Div. Ry. Ist mtg 4, 1,040,000 | 4,040,000 1932 J. & J. M qe 
Fake Elevated RR..1st mtg. g. 5s.| .7:574,000 | 8,781,200 |1928) J. & J. 5 
Metrop. W. Side Elev. Ry. Ist mtg. g. 5s. rop 8 RR 10444 | 101% 
North Chicago St. RR........ t mtg. 58. 3,17 8 (ie 1906| J. & J. * 
North Chicago St. RR....Cert. indeb. 6s. 8 500,000 1080 J J. .. 
North Ohicago Oity Ry...... lst mtg. 68.) 2 200 000 | 3.500.000 1900 T. s TR : 
North Ohicago Olty Ry..... consol. 4 900, ,500, 1927| M. & N. 8 
West Chicago St HC lst mtg 4,100,000 | 5,969,000 1928 M. & N. 7 "D 
est Chicago St. RR........ Deben.6s...| 2,700,000 | 700,000 |1911| J. & D. | 100% | 10134 
West Chicago St. RR....Con. mtg. g. 58. 12,800,000 | 6,000,000 190 95 | 4 
IW. Ohicago St. RR. Tunnel..1stmtg. 58. 1.500. 00 | 1,500,009 |1909| F. & KA. 
Redeemable at option on 60 da. notice. 
5 debt assumed by Ohicago W. 
v. Ry. Oo., controlling interest of 
which is owned by W. Chicago St. RR. 
Oo., lessee. 
ubject to call after Oct. 1, 1899, at 
$110 and interest. 
Assumed by W. Chi. RR. Oo., lessee. 
Hd. guar. by W. Ohicago St. RR. Co. 
Cincinnati, O. 
Date oj Quotation— Oct 24, 1898 , N 
^ St. Ry. Ist Con.mtg.g.5s| 8,000,000 | 2,500,000 1922 J. & J. 105 | 105 
ma ires & dan "k In. . Ist m P s. 46,000 46,000 1900 A. & O. rt 109 
Mt. Adams& Eden P'k In.. let mtg.6s.| 100,000 | 100000 1908 A.& O. | 11, 103 
Mi. Adams & Eden P'kInc.Oons.míg.5e| 581,090 531,000 1906 M. & 8. dE 
Oov. & Oin. St. Ry. Ist mtg. 6s.| 250,000 250,000 |1912 M. & S. 119% 
[8o. Oov. & Oin. St. k sae V ..2d mtg. 686. 400,000 400,000 1932 J. & J. 
Assumed by the Oincin. St. Ry. Co. 
($250,000 reserved to retire lst ra . bds. 
Cleveland, O. 
Date of Quotation—Oct 24, 1898, m 
Brooklyn Street RR. Oo. . . . Ist mtg. 66. 600,000 600,000 190g M. &8 |1 107 
Oin. New't & Oov. St. Ry. Cons. mtg. 58. 8,000,000 | 2,500,000 1922 J. & J. 1 ine 
Oleveland City Cable 1. -- 1st. mtg. 58. 2,000,000 | 2,000,000 1909| J. & J. 108 v 
eveland Electric Rx. Co. Ist mtg. g. 58. 8,500,000 | 1,249,000 1918 M. & 8. ; 
umbus (O.) Cent. Ry. . Ist mtg. g. 5e. 1,500,000 | 1,500,000 1918 M. & N. 105 ae 
A Hast Cleveland RR......... Ist mtg. 5a.| 1,000,000 1,000,000 1910 M. & 8. % 
Ft. Wayne (Ind.) Elec. Ry. Ist mtg. g. 6% 600,000 |  ...... 1922| M. & N. 
Lorain . mtg. 6a. 200,000 200,000 1915 J. & J. ween 
tSt. Ry. Oo., Grand Rapids. . . last mig. 50. 600,000 600,000 1912 J. & D. 
+$1,900,000 in escrow to retire bonds of 
absorbed companies, marked a. 
Unterest guar. by Oons. St. Ky. Co. 
Detroit, Mich. 
Date of Quotation—Oct 24, 1898, 
Detroit Citizens’ St. R 22 181 mtg. 5s. 7,000,000 8,835,000 1905 A. & O. 974% 9814 
h. Wayne & Belle Isle Ry. . Ist mtg. 8s.| 400,000 877,000 1902 A. & O. * 
The Detroit Ry............... lst mtg. 5s.| 1,800,000 | 1,800,000 1925 J.&D. | ...... 105 
181,150,000 in escrow to retire bonds of 
Det. Oity Ry. and Grand River St. Ry. 
New Haven Conn. 
Date of Quotation—Oct 24, 1898, 
Haven 8t. sos 188 mig. g. 58. 000 600,000 1918 M. & 8. | 106 $6600 
F 
— mig. . ; fs 
Winehester A venue Kit mae 100. 4.00 1909 M. & . is 


Date oj Quotation— Oct 21, 1898. 
Canal & Claiborne RR... Ist mtg. 6s. 
Crescent City RR............ Ist mtg. 6s. 
Orescent City RR....... Cons. mtg. g. 5s. 
New Orleans City RR........ Ist mtg. 6s. 
TN. Orl's City & Lake RR. . Ist mtg. g. 58. 
N. Orleans & Carrollton RR. ad mtg. g. 6s. 
Orleans Railroad Oo....... Cons. mtg. 6s. 
tSt. Charles St. RR. Co...... lst. mtg. 68 

1$423,500 in escrow to retire New Or 
leans Oity RR. Co.'s lst mtg. bonds. 
1890. 000 outstanding. 


New York. 

Date of Quotation— Oct 21, 1898. 
Atlantic Ave. (Brooklyn). . Imp. g. 5s. 
Atlantic Av. (Brooklyn).lstgen. mtg.5s. 
awe Av. (Brooklyn). Cons. mtg. 5s. 


| New Orleans La. 


Bro'dway & 7th Ave. Isi cons. mtg. g.5s. 
Broadway & 7th Ave......... Ist mtg. 5s. 
Broadway & 7th Ave.......... 2d mtg. 5s. 
Broad way Surface............ lst mtg. 5s. 
Broadway Surface..... ne 2d mtg. 5s. 


Metropolitan St 

Secon 

Second Avenue mf MTE bane ed Deb. 5s 
jo 


. . Ist mtg. g. 66. 
South Ferry RR. GA 


REFET . 58 
ium mtg. 5a. 
Ist mtg. 5a. 


1,085,000 in escrow to retire gen. mig. 
bonda. 


1$4,850,000 in escrow to retire maturing 


obligations. 


$552,000 in escrow to retire let and 2d 
2 bonds. 
n 


i treasury, $80,000. 
t Guar. by Union By. Oo. 
Toronto Canada. 
Date oj Quotation— Oct 24. 1898 
Montreal St. Ry. . —— Ist mtg. 5s. 
Toronto St. Ry. . Ist mtg. g. 4a. 


1885. 000 per m. single track authorized. 
8000, 000 in escrow to retire 6s due in 1901. 


na 


Philadelphia. 

Date of Quotation Oct 24, 1898 
Continental Pass. Ry. . lst. mtg. 6s 
Empire Pasa. Ry. . . . , 188 mtg. 7s 
Greene & Coates St. Ry. . . Ist mtg. 6s 
Lombard & So. St. Pass. Ry...1st mtg. 6s 
People’s Pass. Ry. ... — lst mtg. 7s 
People’s Pass. Ry. . . . 2d mtg. 58 
People’s Pass. Ry. Oons. mtg. 5a: 


People's Pass. Ry....... Stk. trs. cert. g. 4s 


Phila. City Passenger Ry. Ist mtg. 5s- 
Philadelphia Trac. Co........ II. tr. g. 4a. 
Thirteenth & 15th St. Ry. lst mtg. 7a. 
Union Passenger Ry. . . Ist mtg, 5s. 
Union Traction Co................ Ool tr. 4s. 
est End Passenger Ry. lst mtg. 7». 
West Phila. Pass. Ry. . Ist mtg. g. fa. 
West. Phila. Pass. Ry............ 2d mtg. 5s. 


The trust certificates were issued to 
pay for the shares of the Electric and 
eople’s Traction lines purchased. 


Pittsburg, Pa. 
Date of Quotation — Oct 24 1898 


Birmingham, Knox & Allentown...... 68. 
Central Traction Co 


*Duquesne Traction Co......... Ist mig. 5a. 
*Fed 


Millvale, Etna 8 9 
Pittsburg, Crafton & nafleld : 
Pittsburg Traction Co. lst mtg. 5s. 
Pittsburg & Birmingham...... let mtg. 5s. 
Pittsburg & West 3 lst mtg. 5e. 
Pg h., Allegh. & Manch. Gen. mtg. 5s. 
Second Ave. T D i 
Sub. Rapid Transit Railway Co. 68. 


Providence R. I. 
Date of Quotation - Oct 24, 1898, 
Newport Street Ry...... e Coupon 5a 
United Trac. & Elec. Co.....1et mtg. g. 5e 


St. Louis. 


Date of Quotation— Oct 24, 1898, 
Baden & St. Louis RR. lst mtg. 5a. 
Cass Ave. & Fair Gds. Ry. . Ist mig. 5s. 
Oitisens’ Railway Oo........... „Ist mig, 6e, 
TtOomp. Hts., Un. De. & Mer. Ter..1st ts 


"With interest. ‘Unlisted, 


Digitized by G 


2 
-J 
23 
LX 


- 
- 


— 


- 


<< S 


88888 


5888888888385 


888888888888 


- 
— 


8888888888888888 


- 
+ 


88888888888888888888888 


- 
D 


— 
m BS QN M eet —— — 
- 


2 
E 


E 
- 


- 


T m 


S388 


- 


985 
888 


88 


E 


T 


+ 


8888888 


bo 
— 
S 


— 


38888 


EJ 


288888888388 


5 


- 


eee renee 


888838 
888888 


— — — 
- - 
- - -- (t - 


88888385 
88388825 


EE 
25 


ti 


PASSENGER RAILWAY. 


2 
8 


88888 


22332 


as 
E 


2 
-1 
25 
© t 


iE 
~~ 
2 


- 


53352288 


22885 
8888888888888 88 88888888 


e — 


888888888 


—— «@ 


c 
E 


- 


oe D - 
- 


— 
— 
- * 


- 


88888 2 
32252288 


- 


- 


235 
883 


E 
- - 


- 


8888332388832 
3332283383383 


- 


Es 
88 


€T 


O i 


1912| M. & N. | 102 jas 
1899| M, & N, | 101 — 
1943) J. & J. 83 
ISS JJ. D. Laws D ix 
1948| J. & J. 104 104 
1907 F. & A. IIIITITT J... 
1912| J. & J. | ues eve 
1906 J. & D. 105 III 
1934| J. & J. 95 $98 
1909| M. & S. | 107 PS 
1981| A. & O. | 109% 10% 
1948 J. & D. 120156 | ...... 
1904| J. & D. | 106 110 
1914| J. & J. lll 112 
P 115 117 
1908 eee 106 107 
1941! J. & J. 114 116 
1939 d & J. t.r... LLIIIIII 
1983| J. & J. 85 88 
1941| A. & O. | 104 106 
1941| J. & J. 1092 110 
1941| M. X N. | 10% 16815 
1945 Set ereeee 104 eee 
(| T 103 105 
1902 J. & D. | 11! 118 
1922| M. & N. | 118 | ...... 
1908 S rks 11875 105 
1982| J. 534 116 
1914| F. & A. 101%, 9 
1914| F. & A. | 108 me 
1910| M. & S. | 114% 116 
1915| J. & J. 96 98 
1998| M. & 8.1266 
1997 F. & A, | u4 Pish 
1909| M. & N, | 114% 115 
1909| J. & J. NEN Se 
1922) J. & J. 114 115 
19180 7.2... 110 114 
1987| J. & J. 124% | ...... 
1909 J. & J. stan 
1906| J. & J. 108 106 
1942 F. & A | 118 115 
1948| J. & J. 110 112% 
1908 M. & 8. LI „ „* Sere 
1921| M. & 8. | .... is 
1909| J. & J. T — 
ve J & J. TM "yer 
1901 Pecks) aae Moses 
1905| J, & J. tees cote 
1 |i: | ES 
M. ə 2220 š...» 
1948 N 
43. wee ides 
1917| F.& A 104 | 105 
1908 A. & O TIT So: 
1911| A. & O. oe 
1945 A. ^ =.. >.. * "^ 
1905 PM 1151 s.. 
1906} A. & O, | 54 | .... 
1926| M, & N. | 116 116% 
19810 M. & 8. 9436 | ...... 
1980| J. &. J | ss 4 
1927) A, &O. | | ...... 
1980| J. & J. | 110% om 
10i J, de 3... 1 2a 
1942) J. & J. | o P 
1928, M. & N. ; 10956 | ...... 
1924) J. & J. m 
1927 A. & 0. cosets t... 
1929| M. & NM. BS 
1922) J. & J. ` 
1980| A. O. | «- f uses 
1984 J. & B. * 
1918| M. & S. ERAS 
1910| J. & D, | ...... — 
1988| M. & 8. 108 109 
1918 J. & J. 101 108 
1912 J, & J. 102 104 
1907| J. & J. 107 109 
an J. & J. 113 1123 
"With interest, 
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PASSENGER RAILWAY. 


NAME. 


St. Louis. 
Date o/ Quotatton— Oct 21.1898 
Jefferson Avenue By............18¢ mtg. 58. 


L'!ndell Ry. Co............ e lst mtg. 5s 
Missouri RR. OOO. 
{Mound City RR. Oo...... re lat mtg. 6a. 
People's RR. Co. . lst nit g. 68. 
| People's RR. Oo...... e 2d mig. 78. 
People’s RR. CO. . Cons. mtg. 68. 
St. Louls & E. St. L. Electric..18t mtg. 6». 
St. Louis RR. Co...... . . . ... Ist mtg.5a. 

3t. Louis & Sub. Ry. lat mtg. g. 5s. 
At. Louis & Sub. Ry. ENCORE Income 58. 


Taylor Avenue St. Ry. Ist mtg. g. 68. 
nion Depot RR. Co.. . Ist cons. mig. 6s. 
Union Depot RR. Oo......... Cons. mtg. 68. 


tOontrolled by St. Louis RR. Co. 
Controlled by Union Depot RE. Oo. 
Controlled by Lindell RR. Co. 
($200,000 in escrow to retire lst & 2d 


{Taylor As Electric Ry....Cona. mtg. 68. 


mtg. 
ioo o In escrow. 
4 200,000 in escrow to retire Ist mtg. 
ods. 
San Francisco Cal. 

Date of Quotation— Oct, 1898, 
California St. Cable RR. . let mtg. g. 5s. 
fFerrles & Cliff House Ry. . . ISt mtg. 68. 
Geary St., Park & Ocean RR. Ist. mtg. 58. 


Market St. Cable Ry. Co. .. Ist mtg. g. 68. 
5 Ry. 00. . . evens lat intg. 

Omnibus Cable CO. lst mtg. 68. 
Park & Cliff House RR... .. ISt mtg. 6s. 
ade & Ocean ERR................. Ist mtg. 6a. 

Powell St. Ry. — P Ist mtg. 6s. 
Sutter St. Ry. OO. Ist mtg. g. 5s. 


¢Oontrolled by Market St. Ry. Co. 


Washington D.C. 
Date of Quotation—Oct 24, 1898. 


Belt Ry. Co.. 90909906 %%% O 8 mtg 58. 
Columbia R. „ mtg. 68. 
Eckington & Soldiers’ Hom^, mtg. 68. 


Metropolitan RR. Co.. . . Coll tr. cons. 68. 
7850, 000 1n escrow to retire lat mig. bds. 


Miscellaneous. 

Date of Quotation— Oct 21. 1898. 
Bridgeport Traction Oo........ ist mtg. 5s. 
Buffalo (N. Y.) Ry. Co...... Cons. mtg. 5s. 
tCitizens’ St. R. (Ind! polls). Ist cons.m.5s 

Crosstown St. Ry. (Buffalo). Ist. mtg. 58. 
{Columbus (O.) St. Ry. lat cons. g. 58. 


onsolidated Traction (N. J.). lat intg. 58 15,000,000 


{(Crosst’n St. Ry. (Colu's, O.). Ist intg. E. 58 
Denver City Cable Ry. Ist mtg. g. 6s. 
Denver Con. Tram'y Co. . Con. m. g. 58. 
Louisville (K y.) Ry. Ist cons. mtg. K. 58. 

Minneapolis St. Ry. Ist cons. mtg. k. 5s 
No. Hudson Co. Ry. (N. J.). (ons. intg. 5s 
No. Hudson Co. Ry. (N. J.) . 2d mtg. 58. 
No. Hudson Oo. Ry. (N. J.). . . Deb. 68. 


Paterson (N. J.) Ry. . . Cons. mtg g. 6s. 
Rcchester (N. Y.) Ry............ Int mtg. 58. 
St. Paul City Ry. —€—— Oons. g. 58. 


9$. Paul Olty Ry. . . . .. Deb. g. 68. 


781.000, 000 in escrow to retire Ist and 
d mtg. bds. 
15800, 000 in treasury. 
Buffalo Ry. Co. 
$760,000 in escrow to retire bonds of 
O. C. St. RR. Co. 
55050 treasury. 


Bonds guar. by 


3960, 000 res’ ved to redeem prior liens. 
8620, 000 in escrow. 


Amount. 
Interent 
Authorized. Issued. Due periods. 
400,000 406,000 1905 M. & N. 
1,500,000 | 1,50 .000 1911 F. & A. 
,000,000 700 000 19160 M. & S. 
400,000 8% 000 1910 A. & O. 
125,000 125 000 1902 J. & D. 
75,000 75 000 1902 M. & N. 
1,000,000 800 000 1904 J. & J. 
75,000 75 000 1905 J. & J. 
2,000,000 2,000 000 1900 M. & N. 
2,000,000 | 1,400 000 1921 F. & A. 
800,000 800 000 . ceeseeeee 
500,000 500 000 1 M. & N. 
500.000 500.000 1900 J. & J. 
1,091,000 1,091,C00 1900 A. & O. 
8.500,000 1,737, C00 1918] J. & J. 
1,000,000 900.000 1915 J. & J. 
650,000 | 650,000 1914! M. & S. 
1,000,000 671,000 1921! A. & O. 
8,000,000 8,000,000 |1918; J. & J. 
200,000 | "uassexsssz. Dexwseu| Sow easies 
2,000,000 | 2,000,000 19180 A. & O 
850,000 850,000 1912 J. K J 
250,000 250 000 1914 J. & J 
700,000 700,000 1912 M. & 8 
1,000,000 900,000 1918 M. & N 
500,000 450,000 |1920! J. & J 
$00,000 500,000 |11914| A. & O 
200,000 200,000 1911 J. & D 
500,000 500,000 1901| J. & J 
2,000,000 | 1.683,000/1923) J. & J. 
5,000,000 | 8,543,000/1931' F, & A. 
1,000,000 | 3,000,000/1933' M. & N. 
3,000,000 | 2,366,000/1932, M, & N. 
8,000,000 | 2.261.000 932 J, & J. 
18,965,000/19:3, J. & D. 
2,000,000 572,000|1933| J, & D. 
4,000,000 | 3,800,000 1920 J. & J. 
4,000,000 922,000 1933) A. & O. 
6,000,000 | 4, 931,000 19300 J. & J. 
5,000,000 | 1, 050,000 1919 J. & J. 
3,000, 0 002,378,000 1928 J. & J. 
550,000 550, 0001928 M. & N. 
500,000 439,000/1902) F, & A. 
1,250,000 1, 000, 001931 J. & D. 
8,000,000 2,000, 0001930 A. £ O. 
5,500,000 | 1,298, 00 67 
1,000,000 | 1,000,000/|1900| ͥ 


ELECTRICITY. 


Bid. 


[III 


eseese 


eave 


*With int’rest 


ELECTRIC LIGHT AND ELECTRICAL MFG. COS. 


Boston, Mass. 
Date of Quotation—Oct 24. 1898. 


Edison Elec. Illuminating Oo., Boston.. 2,026,000 8 Quar. 156 ecce 
General Electric Oo..gold coup, deb. 59../ 10,000,000 8,750,000 1922 . 109 ovs 

Pittsburg, Pa. 

Date of Quotation — Oct 21, 1898 
Allegheny County Light Co...............6s. 500,000 9 . q 9110 J. & J. 106 | ...... 
Allegheny City Electric Light. . .. 4s. 260,000 ess... 1918] A. & O. | seses | cone - 
Westinghouse Elec. & Mfg. Oo..Scrip 6s. 195,570 J ũ quien M.&8. | .... €— 
Miscellaneous.—(Oct 24, 1898.) 
Edison El. Illig. Oo. (N. York) Ist m. 58. 4,812,000 4,812,000 1910 yi 110 115 
Edison El. Illig. Co. (N. Y.) con. m. g. 5s.| 15,000,000 2,188,000 199 117 "mur 
Edison Elec. IIIg. Oo. e e xad ed 2,500,000 1,500,000 | 1940)  ......... 11] 113 
Edison Electric Light (Philadelphla) .. 2,000,000 |  ...... tci NN co p n Bec ||. oxesapé 
Edison Illg. Co. (St. Louis)) 4,000,000 . . . [1993 F. & A. Vul (UP vat 
Mo. Elec. Lt. Co. 85 Louls). . Ist mtg. 68. 500, 0000 190 A. & 0. rer 
Mo. Elec. Lt. Co. (St. Louls)...2d mtg. 6s. 600,000 | ......... 1921 Q r. [| .- . 
United Elec. Light & Power Oo(N. V.). 5,000.000 | ...... a Me 5 7 
. in 
TELEPHONE AND TELEGRAPH. 
Miscellaneous. 
Date of Quotation— Oct 21. 1898 
A merican Bell Telephone....... UR IA. 1898| F. & A. 10134; .... 
North western Tee an G Gel B. PATTI ieu aa: later TEER iae . 
N. V. & N. J. Telep & Telg Oo. gen. mig. 54 MONS „ 106 EU 
Chesapeake & Potomac Teleph. Co.. . 53. m pm 1911} J. & D.] 108 "E 
ALLIED INDUSTRIES. 
Miscellaneous. 
Date oy Quotation—Oct 21, 1898. 
American Electric Heating PED se... DB. 500,000 600,000 DP %% 15 19 
armington & Sima En . o «« 56 %%% 0 — [ev TIT eevcse 25 
Barney & Smith Car O.. cos R 600900990 TT 1942' J: & J. 97 100 
Carborundum Mfg. Co... eene coase: «08. %%. 699900900 1904 M. & 8. 9220 [I 
W ;rthingeton Parp Co. -- eeores %% 698881 Se A ope- 
SUnlisted Nominal. 
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NOTES FOR INVESTORS. 


OM quotations for copper are: Electrolytic, 12.30@12.374c.; Lake, 124c.; casting, 
1/g)121c. 


The United States took forma! possession of Porto Rico October 18. 


The Columbus (O.) Street Railway Company has declared a dividend of 1 per 
cant. on its capital stock, payable November 1. 


The Consolidated Traction Company of Pittsburg, Pa., declared a dividend of 
$1.50 per share on its preferred stock, payable November 14. 


The Henry Worthington Company has declared a semi annual dividend on the 
preferred stock of 34 per cent., payable on and after November 1. 


The Dry Dock, East Broadway & Battery Railroad Company, New York, de- 
clared a quarterly dividend of 14 per cent., payable October 20. Transfer books 
reopen November 2. 


The Nassau Electric Railroad Company, Brooklyn, bas been fined $100 for using 
soft coal at its power house in South Brooklyn, the courts having decided that the 
burning of sott coal there constituted a nuisance. 


The presen; earnings of the Baltimore Consolid ted Trac. ion Company are re- 
ported to be at the rate of 6 per cent. The company now pays 4 per ceut. per an- 
num, but the rate is to be made 5 per cent. 


The directors of the Sprague Electric Company, New York, have declared a 
semi-annual dividend of 3 per cent. on the preterred stock, payable November 1. 
Transfer books will reopen November 2. 


The Hudson River Telephone Company has declared a regular quarterly divi- 
dend of 1 per cent., payable November 1. The company is reported to have earned 
5100, 000 net in nine months of tbe present year. 


A $40,000 mortgage has been filed in the county clerk’s office at Rochester, 
N. Y., by the Lima & Honeoye Falls Eiectric Light & Railroad Company in favor 
of the Buflalo Loan, Trust & Sale Deposit Company. 


A distribution of $2 per share upon the common stock of theStreet Railway & 
Illuminating Properties was declared payable at the otlice of the company in Boston 
on the 22d inst. to holders of record at the close of business on the 19th. 


The Staten Island ( N. Y.) Electric Railroad Company reports for the quarter 
ended September 30: Gross earnings, $76,730, increase over the same quarter in 
1597, $14,528; operating expenses, $35,107, increase $5,530; net earnings, $35,629, 
Increase $5,608. 

The annual meeting of the Pennsylvania Heat, Light & Power Company took 
place at Philadelphia on the 19th inst. As all the stock is held in trust by the 
Guarantee Trust Company to secure the Electric gold 53, proceedings were perfunc- 
tory, the old board being re-elected. 


At a meeting of the shareholders of the Royal Electric Company, Montreal, on 
the 18th inst., it was voted to increase the company's holdings of Chambly Manu- 
facturing Company's stock from F200, 000 to $340,000. The proposal to issue $500,« 
UVU preference stock of the Royal Electric Company was turned down. 


The District Commissioners, Washimgton, D. C., have issued an order ap- 
proving the issuance by the Columbia Railroad Company of $500,000 worth of bonds, 
under the recent act of Congress authorizing the company to extend its road east- 
waid to the District line, by way of Benuing, Deadwood and Watts Creek. 


The Milwaukee Railway & Light Company has about completed a tunnel under 
the river, which will be used for carrying ali teed wires fur tho railway and light 
system to the west side of the river, including the power for the Wauwatosa and 
Waukesha lines. Power will be furnished direct from the new power plant of the 
company now being built. 


The United Electric Securities Company, Boston, has declared its regular semi- 
annual dividend of $3.50 per share on the preferred stock; also a dividend of $3.50 
on the same stock, being the dividend due August 1, 1896, which has been until now 
unpaid. Both these dividends are payable November 1 to stockholders of record 
October 25. Transfer books reopen November 2. 


It is estimated by the committee of the proposed new independent telephone 
company at Worcester, Mass., that the enterprise can be started for $105,000. The 
couimittee is composed of Henry F. Harris, William H. Barnes, E. P. Curtis, William 
Hart and Frank O. Plummer. The committee state that there is no connection be- 
tween the new company and the People's Telephone Company. 


The United Electric Light & Power Company of New York, following the ex- 
ample of the Edison Electric Illuminating Company, has issued a circular and ar- 
ranged a new schedule of rates for lighting, heating, cooking and power purposes, 
adopting the three-quarter-cent basis for a 16 CP. lamp per hour as against the one- 
cent basis of the Edison Company. ‘The latter will, it is expected, meet the under- 
cut. 


In announcing a semi-annual dividend of 3 per cent., payable October 31, the 
Exeter (N. H.) Street Railway Company states that the road had been in operation 
fitteen months, and shows a net gain ot $9,145.17. The line will be extended soon 
to connections with Newburyport and Amesbury on the south, and with Ports- 
mouth on the north, making one of the best suburban railroads in the New England 
States. 


An interest in the Philadelphia Electric Storage Battery management, accord- 
ing to a current item, says that the company has done over $1,000,000 worth of busi- 
ness in the niue montbs ofthe present year as compared with the gross sales for the 
full year of 1897 of $959,000. The same authority states that the chances are good 
that the company will do at least $1,590,000 this year, on which net earnings of 
35500, 000 ought to be shown. 


dispatch to the Indianapolis '' News" from Terre Haute says the holders of 
first mortgage bonds of the Terre Haute Street Railway (Russell Hurrison's road) 
„will next month ask the judge of the Superior Court for permission to foreclose on 
their bonds because of default in the payment of interest. It is believed the court 
will grant the request. The property is in the hands of a receiver. It had been 
the intention of the bondholders to foreclose this month, but for some reason the 
step will not be taken until next month.” 


The $2,000,000 first consolidated mortgage 4 per cents of the Edison Electric 
Illuminating Company of Brooklyn, otlered recently at 93] percent., were over- 
subscribed. The union of the Edison Company and the Kings County Electric 
Light & Power Company has now been perfected, only about sixty shares of the 
Edison Company remaining unexchanged. The interest charges of the Edison 
Company, including the consolidated mortgage bonds now issued, will be $155.0v0 
per annum. The net income for the calendar year 1897 of the Edison and Munici- 
pal companies applicable to charges was $457,000. 

The Boston News Bureau "' of the 24th inst. states that the directors of the 
General Electric Company on that day declared a dividend of $7 per share upon the 
old preferred stock and $11 1-5 per share on the new preferred. The New York 
News Bureau ” of the same date says: The General Electric Company has de- 
clared a payment of 11 per cent. in cash on its preferred stock, representing part of 
the accumulated back dividends," The two statements are conflicting and we must 
await the cflicial announcement to set tbe matter straight. It must be welcome 
news, however, to the stockholders that General Electric has at last declared a divi- 
dend of any sort, and we feel assured that these gentlemen will now duly appreciate 
the efforts made in the columns of ELECTRICITY for several years past to bring the 
company to its senses. 
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NEW YORK, NOVEMBER 2, 1898. 


EDITORIAL NOTES. 


The consumers of eleotrio 
ourrent in New York City 
are apparently about to 
reap the benefit of a com- 
petitive warfare. Some 
weeks ago we referred editorially to a new schedule 
of rates just issued by the Edison Eleotrio Illumina- 
ting Company, and now their rival, the United Eleo- 
trio Light & Power Company. have gone them one 
better and reduced tbeir rates to the } cent basis. 
This reduction means that hereafter ourrent will be 
supplied for incsnileecent lighting for 15 cents a 
kilowatt hour as against 20 centsa kilowatt hour 
now oharged by tbe Edison Company under their 
new schedale. 

These outs in rates are undoubtedly the result of 
keen rivalry, although both companies oJaim that 
the reductions are due to the fact that at the present 
day, owing to improved apparatus, current can be 
supplied much oheaper than formerly. In any case 
the competition between these two electrical com- 
panies will unquestionably be fel& by the gas com- 
panies, thus forcing them to take a hand in the war- 
fare and likewise reduce rates. 

On the one cent per bour basis an incandescent 
light is about equal in cost to gas at $2 a thousand. 
Electrio light at } cent per hour will be equivalent 
to gas oharged for at the rate of $1 per thousand. 
The schedule recently issued by the United Eleotrio 
Light & Power Company, however, places the oost 
of a light if used in excess of three hours at one- 
quarter cent per hour, whioh means that gas would 
have to be furnished at about 50 cents a thousand in 
order to compete with it. 

The wholesale rate under the new schedule is ten 
cents a kilowatt for the first three hours of daily 
use and five cents a kilowatt for all use in excess of 
that time. Thus at ten cents a kilowatt a consumer 
would be paying the same as thougb gas were being 
used at the rate of $1 a thousand, whereas the price 
after the first three hours would about correspond to 
gas at 50 centsa thousand. The reduotion in aro 
lighting is about on the eame basis as incandescent, 
or 15 per cent lower than the former rate. 

The plant of the Uaited Eleotrio Light & Power 
Company is comparatively small, having at the pree- 
ent time but an aggregate output of 15,000 horse 
power, tbe territory whioh it supplies extending 
from the Battery to 137th street from river to river. 
We understand, however, that arrangements are 
being made to increase its capacity from 15,000 to 
27,000 horse power in the near future. As stazed in 
our former editorial, it is the evident intention of 
the electric light oompanies, by the reduction in 


Another Reduction 
in the Cost of 
Electric Current. 


No. 17. 


rates, to try and ind uoe housekeepers to substitute 
eleotrioity for gas, not oaly for illuminating pur- 
poser, but for cooking as well. 

Where this rate war will end is hard to see, as it 
is now rumored that the Edison Company is con- 
templatiog a further reduction in its price for our- 
rent to meet the recent out of the United Eleotrio 
Light Company. In any case, however, the con- 
sumers of either electricity or gas will probably be 
benefited. 


4X & * 


Elsewhere in this issue will be 
found an artiole by Mr. A. A. 
Knudson entitled An Eleo- 
trical Survey in the Borough of Manhattan, New 
York City.’’ This is the first time to our knowledge 
that a thorough survey of this nature has been made 
in New York, although other large cities, suoh as Bos- 
ton and Chicago, have carefully examined into this 
important subject of eleotrolytio action set up by stray 
currents. Mr. Knadson’s paper is well worthy of 
oarefal perusal by all those interested in the subj ot 
of electrolysis, and his tests made on the Brooklyn 
Bridge are especially interesting and timely in view 
of tbe discussion whiob arose last January as to 
whether or not suffioiont current was flading its way 
to the metal portion uf the stracture to seriously 
affeot the stability of the anchorages. From numer- 
ous and careful tests made, and from a careful ex- 
amination of the plans of the anchorages, Mr. 
Kuudson gives it as his opinion that the stability of 
the structure is not seriously threatened, apparently 
taking the same view of the matter as ELECTRICITY 
in an editorial of our issue of Jannary 5. 

The question as to whether oast-iron is subject to 
electrolysis is taken up by Mr. Knudson and ably 
discussed. He says: 


t‘ One of the bridge officials informed me that a 
certain authority had reported that electrolysis 
would not attack cast-iron, consequently their oast- 
iron anchor-plates were exempt from suoh danger. 
In the light of recent experience in other cities, that 
theory is now untenable.” 


He then goes on to quote from various reports 
showing conclusively that cast-iron pipe bas been 
affected by eleotro!ysis in other cities. As may be 
recalled, this question as to whether oast-iion was 
subject to electrolytic action or not wae brought up 
last February by the following statement of Mr. 
C. B. Martin, the eleotrical engineer of the Brooklyn 
Bridge : 

‘* This insulation of the bridge is accomplished by 
the fact that the cables or connections of the bridge 
are fixed in the masonry at the anoborages, which 
are made of cast-iron. Cast-iron, as was shown by 
the exhaustive report of the subway commission, 


Electrolysis. 


288 


which dug up pipes all over the city, is impervious 
to electricity.” 

We took exception to this statement, and in our 
issue of February 9 said : 

“Mr. Martin's last statement regarding cast-iron 
would seem a rather curious one. It is unquestion- 
ably true that corrosion does not take place anything 
like so quiokly with iron as, for instance, with lead, 
for while an ampere of current will dissolve ina 
year approximately 75 pounds of the latter metal, 
this same current will dissolve in the same space of 
time but 20 pounds of iron. Experience has shown, 
however, that cast-iron is by no means exempt from 
electrolytic action, and several photographs were ex- 
hibited at one of the meetings of the American In- 
stitute of Electrical Engineers a few years ago of 
cast-iron pipes taken from the ground at Milwaukee 
which were terribly pitted, and it was further stated 
that sections of this main had to be renewed, owing 
to electrolytic corrosion, three times in the course of 
two years.“ 

We are glad to see that Mr. Knudson bears us 
out in our statement, as the Brooklyn Bridge off- 
cials appear to be still laboring under this delusion 
regarding the insulating qualities of cast-iron. 

All sorts of remedies have been tried to prevent 
electrolysis, and only lately i$ was announced that 
a well-known engineer had invented a special gener. 
ator which will prevent the escape of current, but 
in our opinion the solution of the problem lies in a 
greater expenditure of money to ensure an uninter- 
_ rupted return, or metallio circuit. 


x * * 


Since Professor Morse transmitted 


Two New between Baltimore and Washing- 
Systems of ton the appropriate sentence 
Telegraphy. ‘‘ What hath God wrought’’ there 


have been innumerable improve- 
ments made in telegraphic apparatus. Some years 
ago it was found possible to transmit two, and later 
even four messages over a wire at the same time, 
known as the duplex and quadruplex systems. De- 
vices of this nature are now in use in many telegraph 
offices and have justly been considered a giant stride 
in the development of telegraphy, enabling as they 
do asaving of both time and money. Two new 
systems are now however being experimented with 
which, providing they prove commercially successful, 
will mark another epoch in the history of telegraphy. 
One of these systems, known asthe multiplex and 
invented by Professor Henry.A. Rowland, will we 
understand shortly be given a trial between New 
York and Philadelphia over a line belonging to the 
Pennsylvania Railroad. By means of this device 
eight telegraphic messages may be sent over the same 
wire at the same time, four in each direction. This 
is accomplished by means of a keyboard at the 
transmitting end somewhat resembling that of a 
typewriter. The messages at the receiving end may 
either be recorded on a sheet of paper or upon a 
tape similar to that used in the ordinary tioker ser- 
vice. The advantages claimed for this system of 
telegraphy are, first, that no skilled operator is re- 
quired at either end of the line, and secondly, that 
an enormous amount of time and money may be 
saved by transmitting eight messages simultaneously 
over the same wire. In a recentinterview Professor 
Rowland is credited with the following statement : 
‘¢ There is no longer any question of the value and 
thorough utility of the machine, and many experi- 
enced telegraphers who bave seen it work pronounce 
it absolutely perfect. An ordinary typewriter oper- 
ator can send meszages at the rate of forty words a 
minute, while all the time seven other messages are 
going over the wire, each separate and distinot from 
the others.” 

The other system previously referred to and known 
as the duodecaplex system was invented by a Frenoh- 
man, M. Mercadier, and is now being experimented 
with on an extensive scale over a line connecting 
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Paris and Bordeaux. A«s many as twelve messages, 
it is claimed, may be simultaneously sent over the 
same wire by means of ordinary Morse transmitters. 


At the end of the line each operator is provided with 


what the inventor calls a monotelephone but which 
in reality differs little from an ordinary telephone 
receiver. The system is so arranged that each trans- 
mitter sends its message to its corresponding receiver, 
thia being brought about by the use of interrupted 
currents. Each transmitter receives its current 
through a tuning fork baving a special note, the 
vibration being maintained ele trically. These vi- 
brations generate a current of the proper period, 
causing resonance at each application in tbe proper 
receiving circuit, which is adjusted for this especial 
period and no other, The signals are of course read 
by ear, little difficulty being experienoed in 80 doing. 
The signals, it is alleged. divide up at tbe receiving 
end very perfectly, an operator at one receiver only 
being aware tbat other signals are being transmitted 
by an indistinct murmuring, not sufficiently loud to 
be bothersome. 

Of the two systems, that invented by Professor 
Rowland would seem the best adapted for practical 
use, and certainly the most economical to operate, 
requiring as i¢ does no expert telegrapher, and fur- 
thermore requiring at the most but one person at 
the receiving end, whereas the duodecaplex system 
would require at least twelve skilled operators. The 
development and practical application of these two 
systems will undoubtedly be watched with interest 
by the scientifio world. 


Under the Searchlight. 


Notes and Comments on Various Topics. 


THE St. Paul Pioneer Press publishes a certificate 
of amendment of the articles of incorporation of ihe 
Butte General Electric Company to the effect that the 
government of that corporation and the management 
of its affairs shall be vested in a board of not less 
than three, nor more than five directors, each of 
whom shall be a stockholder, and in the following 
officers, namely, a president, vice-president, treas- 
urer and eecretary, eto. To all of which our old 
friend H. M. Byllesby, being duly sworn according 
to law, on his oath saith that he, the said H. M. 
Byllesby, is president of the Butte General Eleotrio 
Company, that he has read the foregoing certificate 
by him subscribed, and tbat the facta therein 
stated are true. 

X * * 

MR. NIKOLA TESLA bas again alarmed his friends 
by announcing that he has discovered a means by 
which any amount of power can be transmitted elec- 
trioally from its source to any part of the world 
without the use of wires, that is, by a system sim- 
ilar to wireless telegrapby. Ife asserts in a pub- 
lished communication tbat he has invented apparatus 
capable of generating electrical pressures vastly in 
exoess of any heretofore used and that the current 
can be conducted to a terminal maintained at an 
elevation where the rarefied atmospbere is capable of 
conducting it freely; then at a distant point where 
the energy is to be used commercially to maintain a 
second termipal at about the same elevation to at- 
tract and receive the current and to convey it 
to earth through epecial means for transforming and 
utilizing it. 

The difficulty with the recent extraordinary“ in- 
ventions’’ of Mr. Tesla is that they do not seem to 
amount to anything more than astounding pen 
sketches and startling illustrations in the yellow 
journals. Several months ago we were told in 
double-leaded display type that Mr. Tesla had bar- 
nessed the sun and intended to ereot a plant some- 
where on Long Island to focus the solar rays and 

utilize them on a scale suflioient to turn all the ma- 
ohinery in the State of New York; then came the 


[ Vor. XV., No. 17. 


statement that be had gained control of the mag- 
netio forces of the earth and could actually wobble 
the globe; following this was his discovery of a 
process by means of which man could make him- 
self practically immortal, and to relieve him of the 
necessity of bis customary ablutions he subsequently 
hit upon a plan to eleotrically cleanse the body 
without the use of water. These are but a few of 
Mr. Tesla’s later exploits in the field of researoh 
that have found publicity in the columns of the 
press and have then passed into mist, and few will 
doubt that the last of his discoveries will prove 
anything more than the vagary of an overworked 
imagination. 
& „ * 

AT the opening of the Brunswick Traction Com- 
pavy’s new trolley line between Bound Brook and 
Plainfield, N. J., on the morning of Ootober 29, the 
feature of the ocoasion was the running of the first 
car through Lincoln by Mrs. Emma Engel, president 
of the Borough Council. With her was Mre, Flora 
P. Wrench and Mrs, Olivia Hazzard, also members 
of the council, On reaching the station at Lincoln, 
Mrs. Evgel formally completed the line by driving 
a nickel spike into a tie. All this goes tostow that 
the fair sex in that locality are apparently as expert 
in electrical and mechanical matters as in politics. 


The Gereral Electrio Company's Dividend. 


As we stated in our Notes for Investors" last 
week, the General Electric Company has deolared a 
dividend on its preferred shares, and the dividend 
is now officially announced as 11.665 per cent. This 
is the first distribution on account of the accumu- 
lated dividends, which up to August, 1898, amounted 
to $1,527,885.33. "The intention of the company is 
to pay the remainder of these accumulated dividends 
in installments and at the same time to pay the 
current dividends at the rate of 7 per cent. per 
anuum on the preferred stock as reduced by a vote 
of the stockholders on August 17 of the present year. 
It is officially stated that the earnings of the com- 
pany since the meeting at Schenectady in August 
last aggregate $500,000, and from tbis have been 
deducted debt and interest charges aggregating 
$150,000, leaving $350.000 available for dividends. 
The dividend of 11.665 per cent., payable November 
15, will require $297,640 for its payment, leaving due 
on the reduced preferred stock 48.221 per cent., 
which must be paid before dividends are resumed on 
the common stock. The oircular issued to the 
stockholders in which the dividend payment is an- 
nounced says: É 

‘* Your board of directors bas resolved to begin 
the payment of the unpaid accamulated dividends 
and tbe current dividends upon the preferred stock 
of the company. These dividends now amount to: 

‘1. Unpaid accumulated dividends amounting in 
the aggregate to $1,527,885.33 for the period com- 
menung July 1, 1593, aud ending August 17, 1598 
(the date of the reduction of the capital stock), being 
aividends at the rate of 7 per centum per annum for 
the period named upon the par amount of the pre- 
ferred stock prior to the reduction, namely, $4,252,- 
000. As each share of the reduced preferred stock 
represents one and two-thirds sbares of the preferred 
stock as the same stood prior to the reduction, the 
amount payable upon eaon share of the reduced pre- 
ferred stock in respect of such unpaid accumulated 
dividends will be $59 89. 

‘2. Current dividends at the rate of 7 per centum 
per annum upon the par amount of the reduced pre- 
ferred stock atter August 17, 1898. 

“ Your board of directors bas accordingly declared 
a dividend of $11.66: per sbare on the reduced pre- 
ferred stock, payable on and after November 15. 
1898, to the holders of the preferred stock of record 
at the close of the tranefer books on the fifth day of 
November, 1893. The amount of this dividend 
equals the unpaid accumulated dividends upon the 
preferred stock for the year beginning July 1, 1893, 
and ending June 30, 1894.” 


Meeting of the New York Electrical Society. 


The 190th meeting of the New York Electrical 
Society was held at the Pearl street sub-station of 
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the Edison Eleotrio Illuminating Company in Brook- 
lyn on the evening of Ootober 27. Two hundred 
and forty persons were present, each of whom on 
reaohing tbe Pearl street station was presented with 
a programme informing bim to which party and seo- 
tion he belonged. After an address by Mr. W. S. 
Barstow, in whiob the history and general evolution 
of the Edison system in Brooklyn was tonched upon, 
the assemblage was divided according to their pro- 
grammes into two parties, and each party intoa 
number of sections, the latter being under the 
guidance of one of the Edison Company's employes. 
Tbe first party tben took trolley cars to the Union 
central station at Bay Ridge, returning by way of 
Station A, formerly known as the Citizens’ station, 
while the second party first inspected Station A 
and then visited the Bay Ridge station. A collation 
was served to both parties. 

Special cars were run to the New York end of the 
Brooklyn Bridge to accommodate the New York 
members, who reached the oity shortly after mid- 
night. 

Through the efforts of Mr. George H. Guy and the 
courtesy of the Edison Eleotrio Illuminating Com- 
pany, and especially Mr. Edgar Allen Doty, the 
gathering was undoubtedly one of the most success- 
fal and enjoyable the Society has ever undertaken. 

At the business meeting, which took place in the 
early evening at the Pearl street station, 30 new 
members were elected. 


Prorosals Invited. 


The Bureau of Supplies and Accounts of the U. S. 
Navy Department is inviting sealed proposals until 
November 15, inst., for furnishing the Navy Yard at 
Portemouth, N. H., with a quantity of electrical 
apparatus, inoluding two 1,000 ampere single pole 
double throw machine switches; one 1,000 ampere 
Weston illuminated dial ammeter; one 150-volt 
Weston illuminated dial voltmeter; one ground de- 
tector switch; one 3-point voltmeter switch; two 
500-ampere double pole double throw feeder switches; 
two 300-ampere double pole double throw feeder 
switches; four 200- ampere double pole double throw 
feeder switohes; one double pole lightning arrester; 
one steam engine, to be of sufficient size to drive 
one direot connected 100 Kw. generator at a speed 
of 250 revolutions per minute; to supply and install 
on the extended plate of the engine one 100 Kw. 
dynamo of sufficient capacity to supply 100 Kw. at 
115 volts for ten hours without an inorease in tem- 
perature in the armature, the dynamo to be of the 
multipolar type and compound wound; one 40 HP. 
motor; two 25 HP. motors; one 15 HP. motor, and 
one 5 HP. motor. 

Prospective bidders desiring to bid on this im- 
portant work can obtain detailed specifications, 
blank forms of proposals and other information upon 
appliostion to the Paymaster General of the Navy, 
Washington, D. C., or to the Navy Yard at Ports- 
mouth, 


Meeting of the American Institute of Electrical En- 
gineers. 


The 125th Meeting of the Institute was held at 12 
West 3ist street on Wednesday, October 26, Presi- 
dent Kennelly in the chair. A paper was read by 
Mr. A. A. Knudson on '' Au Electrical Survey in 
the Borough of Manhattan, New York City." The 
discussion was opened with a communication from 
William Maver, Jr., and continued by Townsend 
Woloott, Jesse M. Smith and otbers. 

Tbe president announced that a Committee on Co- 
operative Researoh had been appointed in accordance 
with instractions from the council. The committee 
consists of Dr. A. E, Kennelly, chairman, Prof. W. 
A. Anthony, Dr. F. B. Crocker, Dr. C. T. Hutchin- 
son, Dr. Samuel Sheldon, Chas. P. Steinmetz and 
Prof. E. Thomson. The purpose is to formulate a 
system of experimental research, by submitting to 
various oolleges and universities various problems 
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which are of practical importance. The investiga- 
tions are to be made, as a part of undergraduate, 
graduate or post-graduate work, under competent 
supervision. The committee starts off with a list 
of sixteen subjeots and will expect members to send 
in others which may occur to them in the course of 
their practice. The results when received, if deemed 
important, will be published in the Transactions. 
Tbe plan is receiving hearty support. 

At the meeting of the Executive Committee in 
the afternoon the following associate members were 
elected : 

John Moi. Murphy, Electrical Engineer Safety 
Third Rail Eleotrio Co., New York. 

F. K. Vreeland, Second Asst. Engineer Crocker- 
Wheeler Electric Co., Montolair, N. J. 

J. E. Woodbridge, Editor Electrical World, New 
York. 

The following associate members were transferred 
to membership: 

C. H. Wordingbam, City Electrical Eogineer, 
Manchester, England. 

William Stanley, Electrical 
ventor, Pittsfield, Mass. 


Engineer and In- 


AN ELECTRICAL SURVEY IN THE BOR- 
OUGH OF MANHATTAN, NEW 
YORK CITY.* 


Showing Results of Stray Current Measurements 
Between Electric Railways, Underground Piper, 
Etc , Also Results of Tests on the Brooklyn 
Bridge. 


BY A. A. KNUDSON. 

The corrosive effeot of straying currents upon un 
dergound metallio structures is now so well known 
and understood that obviously there is no need to 
dwell upon this fact a3 a reality, but rather it is the 
purpose of the author to show from actual tests 
some of the locations and characteristics of the stray 
currents in New York City. 

About eighteen months ago the question was 
raised by some of the municipal officers of this oity 
as to the possibility of eleotrio currents leaking 
or straying to underground pipes from the con- 
ductors of the open cunduit’’ eleotrio railway on 
Lenox avenue, and adjoini g streets at that time, 
as applications had been made to extend this sys- 


tem. 
This matter was investigated at that time by the 
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conduotor system, as this is, very little if any of the 
ourrent could be found diverted from the conductors 
to water or other pipes underground in its vioinity. 

The tests were begun on Lenox avenue near the 
M-tropolitan Company's 146th street power station, 
and continued south. From the first, unmistakable 
signs were encountered of railway ourrent leakage 
from the rails of this road to both water and gas 
pipes, the sudden fluctuation of the voltmeter 
needle proving this beyond a doubt. It was noticed, 
however, that when a Lenox avenue oar passed 
there was no advanoe of the needle as should be ex- 
pected, and when two cars passed, going in opposite 
direotions, there was no advance of the needle at 
the moment; continuing down the street and testing 
at each fire hydrant and gas post the voltage tended 
to increase upon nearing 135th street. Tae read- 
ings during these tests were as follows, the rails 
being positive to the water and gas pipes : 
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It was apparent from these testa that tbe most, if 
not all, of this leakage came from the Union Rail- 
way Company’s line, operating the overhead trolley 
system, a branch of this road running through 135th 
street, and thereby orossing the rails of the Metro- 
politan Company’s tracks at Lenox avenue. This 
seemed the more certain from the fact that the maxi- 
mum reading (3 volts) was obtained when a Union 
Railway oat was crossing the rails at Lenox avenue, 
or was quite near. Further proof, however, was 
necessary to determine if tbat company was respon- 
sible for all or only a portion of this current escape; 
advantage was therefore taken of the period when 
the Union Railway oars stopped running for the 
night, at 1:30 A.M., to make some further tests. 

At this time there were no fluctuations of the 
needle whatever, and oonsequently no sign of a 
trolley current escape from the rails to underground 
pipes. Tests were made over the eame route as dur- 
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Night test, 1:30 to 2:30 A. M. 
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autbor, and some of the results becoming known to 
one of the officers of this Institute, he suggested that 
with some additional tests and the whole presented 
in a paper it would prove of interest to the mem- 
bers and perhaps throw further light on tbis inter- 
esting subjeot. 

I have since made a number of additional tests 
throughout the oity, from Harlem river to the Bat- 
tery, between various metallic structures such as 
“L” (elevated railway) pillars, surface railways, 
water pipes, eto., and give the results here, trusting 
that they may prove aoceptable, and possibly of some 
value, 

Previous to making any tests on the Lenox avenue 
line, we bad a well settled theory that in a double 


* A paper read at the 128th Meeting of the American In- 
stitute of Electrical Engineers, New York, October 26th, 
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Night readings steady throaghont. 


ing the day, as well as at other places, but although 
the Lenox avenue line was running (they have an 
all night service) no evidence could be obtained of 
ourrent straying from those conductors to either 
water or gas pipes. What we did find, however, 
worthy of mention, was another current, emanating 
from an entirely different eource, passing from the 
water piper to the rails, the pipes this time being 
positive, whioh, as will be perceived, was the reverse 
of the polarity found during the day. This current 
was as perfeotly steady as if from a galvanio battery. 
The difference of potential, however, was low; in 
some places one-thirtieth of a volt only was found, 
while in others the reading was two-thirtieths. In 
my efforts to identify this current I consulted the 
manager of the power station which supplied our- 
rent to the Lenox avenue road, and be obligingly 
offered to shut down the plant for balf an hour dur- 


260 


ELECTRICITY. 


[Von. XV., No. 17. 


ing that portion of the night when traffio is the light- 
est and give me a chance to re-test. This was done 
between the hours of 2:30 and 3 a. M., when both of 
these electric roads were then shut down so that no 
possible current could come from either one. The 
same steady ourrent was found, however, as before, 
passing from the water pipes into the rails. The 
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voltmeter proving insufficient as a means of com- 
pletely identifying this current telephone receivers 
were used, and with one at each ear there was no 
diffüioulty in recognizing the familiar sing of the in- 
candescent dynamo. This test with tte telephone 
was repeated several times by my assistans and 
myself so that there could be no possi bility of error. 

It appears from the tests made that an open con- 
duit system, or one in which an insulated metallio 
return is used, effectually confines the ourrent to 
the conduotors provided for it, For this reason it is 
preferable to the ordinary ground return, especially 
in large cities, where the space below the streets is 
eo largely occupied with various lines of iron pipes, 
more or less subject to eleotrolytio action. 

The distances the overbead trolley onrrent would 
sometimes reach were shown by arise in voltage 
when a Union railway car crossed the tracks of the 
Lenox avenue road at 135th street. This was found 
as far down as 116th street, where the latter branobes 
east and west; in fact there was no portion of this 
road where these trolley current flactuations could 
not be obtained when cars were passing through 
135ih street. 


Desiring to learn the difference of potential be- 
tween the elevated railway pillars, and water pipes, 
with the Union railway, if any, in this part of the 
city, tests were begun at 157th street (Harlem river) 
on the Eighth avenue line and continued down as 
far as 109.h street, whioh is the western terminus of 
the Metropolitan Company’s open conduit system. 
Rather than make this paper monotonous with long 
tables of tests, some plans have been prepared of dit- 
ferent locations in the oity, showing where these 
tests were made, and giving the difference of poten- 
tial at the points indicated. It may be well to state 
here that the voltmeter used was a Weston two scale; 
the lower scale reading to 5 volts with 30th divisions; 
this scale was used in most of the testa, and accounts 
for the record being given in a number of oases in 
tbirtietbs of a volt. The upper scale read to 150 
volts in 1 volt divisions. 

Tbe following is a general description of the 
method of procedure, touching in detail at such points 
as may be of interest. 

The starting point as already stated was at 157th 
street; from this point down to 135tb street the tests 
are given in a table, as wellasin plan, Fig. 1, the 
table giving both day and night tests for comparison 
while the plan gives the day tests only. 

The Union railway (overhead trolley), heretofore 
spoken of as passing through 135th street, terminates 
at Eighth avenue; in fact the ends of the two trolley 
wires of that road are supported by being attached 
to the L' structure, which as is well known passes 
through that avenue, 
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Referring to the table, it will be noticed that the 
reading at 157th street shows that the night test was 
the same as during the day. It was afterwards dis- 
covered that tbe last car of the Union railway had 
not then left the track, which acoounts for this read- 
ing being higher than the other, as well asa trolley 
variation being shown. All of the other night tests, 
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however, showed the same indications of an inosn- 
deroent current as were found on Lenox avenue as 
well as at several other places. One feature wortby 
of notice in the day test, shown in the plan as well 
as the table, is the change of polarity found at dif- 
ferent points on thia section of the road. 


The cause of this erratio jumping of the railway 
ourrent up some pillars and down otbers may be ex- 
plained in two or three ways, two of whioh i will 
mention : 

1. Proximity of water pipes to the L' structure, 
at some points being closer than at otbers, cffering a 
more favorable path for this portion of the current. 

2. The ourrent passing into the water pipes at 
135th street as well as the L'“ structure at the 
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same polarity, and possibly at a bigher voltage at 
fines to water, may cause this change in polarity at 
different points along the line. 

A few days ago tests were made over this same 
section of road with almost identically tbe same 
readings in each case as prevailed over a year ago, 
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The current passes into the water pipes and ^L" 
structure from the rails of the trolley road at 135th 
street (they being positive) from 2 to 24 volts maxi- 
mum, then along the pipes for five blooks to 140th 
street, then reverses and passes along the “L?” 
structure for another five blocks to 145th street, 
where it again reverses and takes the water pipes to 
another reversal at 157th street. 
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It was noticed, however, that the terminal rails of 
the Union Railway Company at 135th street and 
Eighth avenue had recently been replaced by new 
ones, which appears to be a good illustration of 
‘© gause and effect. 

Similar conditions also prevail on tbe section of 
road below 135th street down to 109th street. At 
this point the open conduit?! road bas its western 
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terminus. Day tests have shown a maximum read- 
ivg of one-third of a volt, the rails being positive to 
the L” pillar and to water, the night test when 
Union railway was not running two-thirtieths steady, 
showing plainly that the current was from that road. 
Attention is now directed to the east side of this 
part of the city where anotber branch of the Union 
railway is located. Tests made here show even more 
pronounced results than at the branch running 
-through 135th street to the west side. It may be 
stated that the power station of this road is located 
on the Bronx river in Westobester County. 
Something more than a year ago when these tests 
were made, this branch bad a terminus at Third 
avenue and 129th street, immediately in front cf the 
' L” station, the cars then passing over the Harlem 
river at the old wooden bridge, whioh is now being 
removed. The cars now pass over the publio bridge 
recently opened, to the new terminal at Lexington 
avenue, Fig. 2 shows the location of the terminal 
when these teste were made, as well as the difference 
of potential. i 
It will be noticed tbat the waximum reading here 
was 10 volts, rails positive to L'“ pillar, sewer 
and gas. A test was also made on the Harlem bridge 
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which showed the same reading, except it was made 
to gas only, no other pipes being at hand. A few 
days ago this locality was visited with a view of ob- 
taining any further items whioh might be of interest 
for this paper, and workmen were found engaged in 
removing the rails of this very terminal. 


Information was therefore obtained as to the re- 
sults of electrolytic action on these rails (they bav- 
ing been positive). An impression was taken on 
paper of the exact size and shape of the end of one 
of the four rails which composed thit terminal 
switob, the ends of the other rails all being in just 
about the same condision. Fig. 3 shows a compari- 
son of the size and shape of tbe rail when new and 
its present condition; the position of the outlines as 
to eaoh other being about as shown. From the con- 
dition of these rails now, it is quite plain that a large 
amount of metal bas been removed from them by 
electrolysis. The original size of the rails was fur- 
nished by the oompany supplying the rails, they 
being about 70 lbs. to the yard; furthermore, the 
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bottom sides of all these 1ails were out by the ourrent 
down to knife edges for several feet back from the 
ends. Ibese edges were irregular in bape and 
somewhat jagged in appearance. 

Another feature of interest is the condition of the 
orosa-bars or tie-rods which keep tbe rails in position. 

These bars, whioh were originally 1)" wide by 
“ thick, were nearly all so eaten away that the 
middie portion was missing, the ends protruding 
from the rails at from 6" to 12". 

Furtber tests were made in this part of the city, 
but being not specially important are omitted until 
33d street is reached, from which point to the Bat- 
tery a plan is given, showing the locations where 
testa have been made, their voltage and polarity. 
These tests refer mostly, as you will notioe, to the 
incandescent current, passing at low voltage, ranging 
from 1-30 to 1-5 of a volt. One feature worthy of 
attention is the lowest reading being generally found 
at the ‘‘L’’ stations, between pillars under the 
stations and water pipes. This is aooounted for by 
the fact that as there are water pipes supplied to 
most if not all the L' stations they would make 
a fairly good electrical connection with the structure 
itself, and therefore not much difference of poten- 
tial could be expected. This point also suggests a 
method for remedying this condition of affairs. 
Coming down the west side of the city, I was sur- 
prised to encounter a full fledged trolley ourrent in 
the extreme lower part of the oity. The first inti- 
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The tests were continued at the New York en- 
trance of the bridge, and at the pillars which stand 
in the street jast west of the Third avenue cable 
railway I foand the readings as follows: At one 
pillar a maximum of 3 volts, average 14 volta, pillar 
positive to Third avenue cable rails. At another, 
practically the same reading. Farther ap Park Row, 
at the corner of Chambers street, pillar positive to 
cable rails, 1 volt maximum; water positive to cable 
rails, $ volt; pillar positive to water, 3 of a volt. 

All of these tests were made nearly a year and a 
half ago. A few days ago tests were made over this 
same ground, aud at places where a difference of 
potential of 3 volts maximum existed at that time it 
is now found to be 3 1 5 volts, pillars positive as be- 
fore to rails of Third avenue cable and also to water 
pipes, showing in all probability that this current 
has been during all this time actively and unoeas- 
ingly passing down the pillars which support the 
“L” station at this place, as well as the bridge 
crossing the street, and out from their foundations 
to other metals, as stated, with now a fifth of a volt 
more for good measure. 

In the light of present knowledge on this subject 
the very serious question presents itself to any prao- 
tical mind here present, in what condition would we 
expect to find the anchor bolts and iron foundations 
of these pillars if excavations were made at their 
base ? 

In Mr. Farnham’s excellent paper read before this 
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mation was found at Rector and Greenwioh streets; 
it became more pronounced in the vicinity of South 
Ferry where in testing between the rails of the Met- 
ropolitan cable road and an L pillar a variation 
of from 1.30 to 8 30 volts was found, the rails posi- 
tive, and the same reading between the rails and 
water pipes. 

Just why there sbould be indications of a trolley 
current in this part of Manhattan Island was diff- 
oult to understand, but after making farther tests 
voming up on the east side this current was found 
to come from the Brooklyn bridge. Having pointed 
out how an overhead trolley using the water pipes 
and incidentally the rails as a return, such as is 
operated on 135th street, oan spread its influence, so 
to speak, for a distance of over twenty blocks in 
either direction north and south, through various 
pipes, railway structures, e:o., the existence of th's 
current from the bridge permeating underground 
metals through a large portion of the lower part of 
the city is accounted for. 


Institute four years ago, be showed that but a small 
fraction of a volt was neoessary to establish eleotro- 
lytio action between metale. 

What then can be expected from an incessant ao- 
tion of from 1} to 3 1-5 volts jumping out of these 
foundations during the past year and a balf or per- 
haps two years ? 

" Fartber tests at the New York entrance of the 
bridge at pillars nearest the four loop tracks how 
that they are negative to rails of these tracks with 
maximum voltage of 3}, an estimated average of 21. 
These tests were made on three different dass at 
different times of the day, the highest maximum 
reading as above being taken at 4:45 P. M. Tho 
other tests were made during the so-called rush 
hour between 5:30 and 6 P. M., where a maximum 
reading of 2 1-5 volte noted at track 1 did not vary 
muoh from the tests made another day at from 9 to 
2:30 P. M. at track 4, where the voltage was found 
to be 2} maximum. Previous to any use of electric. 
ity for operating cara on the bridge it had been 
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known tbat currents were escaping to that structure 
from trolley lines in Brooklyn, and passing over 
would find their way through the city by under- 
ground pipes, eto., and thence orossing the river 
arrive baok to the power station in Kent avenue. 

The polarity of both of these railway systems now 
operated on the bridge indicates that these ourrents 
escape from their lines, but it is also quite likely 
that ourrents are even now coming over the bridge 
as they were a year ago. Only an extended investiga- 
tion would determine these points, even if it were 
desirable that they should be known. 

Let us now take up the investigation mede on the 
bridge to determine if possible the movements of 
straying trolley currents and tbeir possible effect on 
the cable terminals. In view of the importance of 
this matter I regret not being able to make it more 
thorough than here stated, as it would involve not 
only a fortnight’s work at least, but the sbutting 
down of the bridge plant fora time, whioh could 
bardly be expected under the circumstances. Such 
facts are represented however as it was practicable to 
obtain. Recognizing the neoessity of having every 
detail as to the construction, location, eto., of these 


ON THE TRANSMISSION OF POWER BY 
TWO AND THREE PHASE CURRENTS.* 


BY ANDREW STEWART. 

The subject of power transmission by means of 
polyphase ourrents has of late been receiving a 
great deal of attention and has led to the disous- 
sion of the relative merits of two and three phase 
currents for that purpose. 

The subject may be divided into two divisions— 
(1) The transmission and distribution of light and 
power in oities; and (2) in factories. The first case 
may again be divided into two sub-divisions—(a), 
the transmission of energy from a central station to 
& number of sub-stations containing rotatory oon- 
verters, converting the alternate current toa direct 
one, feeding a low tension network for lighting or 
traction; (b), tbe transmission of energy from a oen- 
tral atation to a number of transformer sub-stations, 
feeding a low tension alternate current network. 

The case of many large cities would be met by— 
(a) where they are already equipped with low ten- 
sion direct ourrent plant, whioh is in many cases 
outgrowing the limited amount of ground available 


FIG. 6. u . 


terminals before being able to intelligently consider 
the matter, plans prepared by the bridge engineers 
were obtained whioh are given in Figs. 5 and 6. 
Theee show the exact construction of the cable ter- 
minals and anchor plates, besides other information 
regarding construction, all of which is from an offi- 
cial source. 

In regard to the construction of the cable ter- 
minals: as most of us know, the main oables are 
made up of eighteen strands, or smaller cables, 
whioh are practioally continuous, the wire running 
bask and forth from New York to Brooklyn, passing 
through the holes at the ends of heavy steel bars or 
links at each place, and the ends of the single wire 
being finally fastened by a rigid sorew coupling. 
These two rows of steel bars of nine eaob, which are 
attached to the cable strands, one row placed over 
the other, as shown in Fig. 5, pass down with a 
graceful ourve into solid stone masonry to the anchor 
plates, and are seoured to them by heavy steel bolts 
passing through the eyes at the ends, as shown in 
the figure. The auchor plates are in shape some- 
what longer one way than the other (see plan), 
ech being a single piece of cast-iron weighing 
twenty-three tons. 

( To be continued. ) 


in most cities; while (b) more nearly represents the 
present single-phase system of distribution, with 
wbioh many provincial towns are equipped. The 
only difference is that the system, being multiphase, 
a large motor load could be oarried. 

The question is, under what oiroumstanoes is it 
desirable to choose a two or three phase system? 

That both are successfully supplying light and 
power does not mean that they are equally suited to 
the purpose, and it is the object of this short paper 
to consider both systems as nearly as possible on 
their merits. 

In Europe the three-phase system seems to get the 
preference. Although two-phase plants are in oper- 
ation, they are not so numerous as three-phase; 
while in America both two and three phase systems 
are very numerous. 

The advocates of three-phase currents state that 
by that system, as applied to motors, a more uni- 
form turning effort is seoured, and the power factor 
is higher. While the former may be conceded, it 
may be pointed out that the turning effort of two- 
phase motors is uniform enough for all practical par- 
poses. As for the latter statement, it is open to ocon- 
siderable doubt. It is true that one prominent 
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European manufacturer of polypbase maobinery 
shows a slightly higher power factor (about 2 pet 
cent.) for three-phase machinery. But a well-known 
American firm shows the same power factor for two 
as for three phase plant, and there seems uo theoreti- 
cal reason for any difference in their power factor. 

The chief disadvantage of the three- phase system 
is its liability to become unbalanced, due to unequal 
loading of any of its two sides, This may be met 
by taking the same care in arranging the lamps as 
would be taken on an Edison-Hopkinson three - wire 
system, or by using a special balancing transformer. 
However easy these remedies may seem, it is admit- 
ted that in large cities serious unbalancing may 
occur. The experience of many three-wire systems 
in large cities is not by any means reassuring toany- 
one who proposes to use three-pbase distribution. 
Owing also to the three cirouita being electrically in- 
terlinked, it is impossible to control one phase inde- 
pendent of the other. Thus the application of the 
three-phase system seems to be confined to simple 
power distribution in large units, or to any purpose 
where the ourrent may be kept approximately the 
same in all three lines, thus meeting tbe require- 
ments of case (a) to a very large extent. 

Tbe necessity, bowever, for maintainiug a fairly 
well balanced line renders it unsuitable for the 
general distribution of light and power. 


Two-pbase seems to present many advantages, 
especially where single-phace is already installed, as 
it is easy to feed a single-phase network, as such, from 
a two-phase generator; there is also an entire absence 
of balancing troubles, aa a two - phase generator may 
be run with one phase fully loaded and the other 
balf-loaded, with scarcely any variation of the 
pressure, while even this may be eliminated by reg- 
ulation. The ease with which one pbase may be 
controlled independent of the otber renders it ex- 
tremely useful in supplying a mixed system of light 
and power, as in such cases it would be practically 
impossible to get the load equal on hoth pbases. 
Nearly all the regulating devices used on single 
phase may be used on two-phase, thus rendering 
easy its introduction into places where single-phase 
is already installed. Indeed, two-phase seems to 
give all the advantages of multiphase distribu- 
tion, with the flexibility and ease of ocoutrul so 
characteristic of single-phase, thus meeting the re- 
quirements of case (b). 

In factories where the distribution of light and 
power by polyphase currents has been coming to the 
front of late, there seems in many cases little to 
chooee between two and three phase ourrente. In 
most cases a large motor load has to be supplied, 
and, as the lighting load goes on and off with fair 
regularity, and is generally under the control of the 
engineer in charge, unbalancing troubles are not so 
much to be feared. Thus three-phase seems to meet 
all requirements. In numerous cases, however, 
eleotrio welding has to be considered, and as it is 
desirable, wherever possible, to uee only one type of 
plant inside a works, the suitability of the generator 
to supply curr-nt for welding transformers is im- 
portant. Here two phase scores decisively. I$ isa 
matter of no difficulty to supply a welding trans- 
former from one pbase of a two pbase generator, 
while to do the same from a three-phase generator 
would be to upset the balance of the entire aystem, 
causing lamps on one side of the network to burn 
dim, aro lamps to flicker, and u general derange- 
ment of the entire system. 

One important point should not be overlooked 
—that is, cost of copper. This is greatly in favor 
of three-phase, while, on the basis of maximum 
stress on insulation, the direct ourrent, three-wire 
system is most advantageous. 

Although. as will be seen, three-phase bas such a 
large advantage over ite rivale, in the matter of cost 
of copper this does not have much influence in the 
case of power transmission in factories, where the 
cost of copper seldom exoeeds 30 per cent. of the 
total cost, and, when compared with flexibility and 
ease of control of two-phase, it will be no great ad- 
vantage to give three-phase the preference, except 
where very large amounts of power must be trans- 
mitted. 

It will be seen from the foregoing remarks that 
both two and three phase systems have distinct merits 
of their own, and iu course of time will each have 
their own position in the engineering world. 

M:anwhile, I hope that these remarks will serve 
to clear up any misunderstanding relating to the 
important subject of power transmission by poly- 
phase currents. 
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DIESEL'S RATIONAL HEAT MOTOR.* 


BY E. D. MEIER. 


(Concluded from page 248.) 


I have just received a paper from a noted Austrian 
engineer, Mr. Emil Krause, written after a careful 
personal inspeotion of the Diesel motor at Augsburg. 
Mr. Kiauss is known beyond the limits of his own 
country as an expert on boiler oonstruotion and 
boiler management, and his position is such as to 
qualify and bias him rather as a champion of the 
steam engine than otherwise. Thus, when I quote 
his conolusions, I am giving you the convictions of a 
man whose interest is, if anything, inimioal to Mr. 
Diesel, but whose professional integrity compels him 
to acknowledge excellence where he finds it: 

"I saw such a motor at workin the Augsburg 
Maobine Works last fall, and must state tbat it im- 
pressed me as a completely designed and finished 
maohine. 

'* (1) The working process, such that beat is sup- 
plied only at high temperatures, fills the require- 
ments of a rational heat motor better than any pre- 
vious heat engine. 

“ (2) The temperature at which the addition of 
heat begins is entirely independent of tbe process of 
combustion, and is so high that the efficienoy, even 
when a minimum of heat is supplied, cannot fall 
below tbat fixed by this initial temperature. 

ö 8) Tbe influence of the temperature of com- 
bustion on the thermal efficiency is so small that 
within certain limits this effioienoy actually inoreases 
with the exoeas of air in which combustion is effected. 

** (4) The regulation of the motor can be conse- 
quently acoom plished without affecting its economy, 

„The first petroleum engine embodying these 
principles bas placed the Diesel motor at the head of 
all petroleam motors up to date. The eame success 
is probable for the Diesel gas engine; work on this is 
progressing, and everything indicates that a new 
success for Diesel will shortly be recorded.“ 

It was Diesei'a first intention to build a motor with 
three oylinders embodying compound compression 
and compound expansion, and one of this type bas 
been built at Augsburg, and is to be thoroughly 
tested on producer gas. But the development of the 
single-cylinder type bas been so satisfactory, and 
the demand bas become 80 great, that at present tbe 
German shops are busy to their fullest extent build- 
ing this eimpler form. As this form bas reached an 
absolute effioiendy of 30 per sent., and is in every 
way a simple and practioal machine, there is at pres- 
ent no reason for developing the compound motor. 
The out here given (Fig. 1) representa the first of 
these 20 horae-power motore, built by the Nürnberg 
Machine Works. In appearance it reeembles a ver- 
tioal marine engine; a strong base-plate supports the 
the main journals of the crank-shaft, outboard bear- 
ings being provided for the sbaft extensions which 
carry the fly-wheel and pulley. Bolted to the base- 
plate is a stout A frame containing the guides. In 
the rear leg of this frame, a small air-pump is sup- 
ported. On top of the frame is placed a oylinder open 
at bottom. Its top is closed by a head oast in one 
piece, in which are contained one suction valve for 
air, one discharge valve for spent gases, and a needle 
valve for the fuel. The admission to the casing of 
this fuel valve is controlled by a stop valve whioh 
can be instantly olosed to shut off the supply of fuel. 
Besides this, there is a starting valve used only in 
starting the engine. Cylinder and air-pump are 
water jacketed. This water jacket was not used in 
the earlier experimental engines, but is found ad- 
vantageous in keeping the temperature of the work- 
ing parts uniform. As the temperature of combus- 
tion is so much lower than that of the explosion type 
of engines, a much smaller amount of water suffices 
for this. In the earlier German engines, the main 
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shaft and orank are bored for water oooling. This, 
however, grew out of the praotioe of Krupp’s Steel 
Works of boring all small shafts produced. The 
practice has been discarded in England and in 
Amerioa as unnecessary. The air-pump isdriven by 
a set of levers attached to the main oross-head. 
Conveniently placed to one side is an air vessel, 
known as the starting tank, connected by copper 
pipe to the air-pump, and to the fuel valve casing. 
The operation is as fullows: On one down-stroke 
the main oylinder is completely filled with pure air, 
the next up-stroke compresses this to about 35 
atmospheres, oreating a temperature more than suf- 
ficient to ignite the fuel. At the beginning of the 
next down-stroke, the fuel valve opens, and the 
petroleum, atomized by passing through a spool of 
fine wire netting, is injected during a predetermined 
part of the stroke into this red-hot air, resulting in 
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combustion controlled as to pressure and tempera- 
ture. This injection is made possible by the air in 
the starting tank, which is kept by the small air- 
pump at a preesure some 5 to 10 atmospheres greater 
tban that in the main oylinder.. A small quantity 
of this air entera with the fuel charge, which it 
atomizes as described. When the motor is running 
at full load, a very small quantity of injected air 
suffices, and tbe pressure in the air tank steadily 
rises. At half load, with lees fuel injeoted, more 
air passes ip. For this reason, the starting tank is 
made large enough to equalize these differences, and 
a small safety valve is provided on the air- pump. 
The petroleum is pumped into the fuel valve 
casing by a small oil pump bolted to the base-plate. 
This pump is arranged to pump a fixed maximum 
quantity of petroleum. A by-pass is provided so 
that this whole quantity or any portion of it can 
be returned to the supply tank. The governor oon- 
trols the action of this by-pass valve, closing it just 
long enough to compel the exact quantity of the 
fuel required to pass into the fuel valve casing. As 
this requires only the movement of a small light 
wedge the regulation is accomplished with great ex- 
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actness. In this regulatioa resides a great advantage 
for the Diesel motor. The full charge of air being 
always supplied for complete combustion, it matters 
not whether the governor permits one or fifty drops 
of petroleum to enter the working oylinder at each 
motor stroke, the combustion is always complete. 
Thus variations in excess of air over that theoreti- 
cally necessary from 26 to 116 yer cent. bave been 
measured, and the analysis of the spent gases shows 
no trace of unburnt carbon or hydrogen. It is bard 
to conceive a more perfect combustion than that 
which takes place when fuel is sprayed, finely pow- 
dered or atomized into red-bot air just beginning to 
expand. To stop the motor it is only necessary to 
close tbe valve whioh admite the petroleum into the 
fuel valve casing. The valve gear consists of a 
series of cams placed on a shaft journalled on brack- 
ets cast on the oylinder. 
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In starting the motor a band lever is pulled to one 
side throwing all these cams, except the exhaust 
valve cam, out of gear, and throwing a special oam 
into gear with tbe starting valve. A few strokes of 
the petroleum pump by a band lever inject a small 
quantity of petroleum into the fuel valve casing. 
The fly-wheel is thrown over by a lever a trifle be- 
yond the upper dead point. The fael throttle valve 
is opened, and by a turn of the hand-wheel oommu- 
nication is established between the air tank and the 
starting valve. A single oharge of highly oom- 
pressed cold air enters the oylinder, sufficient to 
give two revolutions of the fly-wheel at moderate 
speed. At the close of the first revolution the stari- 
ing valve cam is automatically thrown out and the 
otber cams into gear, thus on the second revolution 
a full charge of air is drawn in and compressed, and 
in less than thirty seconds the motor is running at 
full speed. : 

Is will be noted from Lord Kelvin’s clear analysis 
of the working process of the Diesel engine that Mr, 
Diesel makes a sharp distinction between the tem- 
perature of ignition and the temperature of combus- 
tion; the first isa constant value at each pressure 
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and dependent only on the physical qualities of the 
fuel—the higher the preesure the lower the tempera- 
ture of ignition. The temperature of combustion on 
the other hand is variable, depends on many con- 
ditions, and especially on the quality of the air by 
which the combustion is maintained, but it is always 
higher than the temperature of ignition. 

Diesel’s radical departure from all previous prac- 
fice is in generating a combustion temperature by 
mechanical compression of pure air, utilizing this 
temperature to ignite the fuel, and by so introducing 
the fuel thatthe heat lost by expansion is practi- 
cally balanced by the heat added by combustion. 

Before the completion of this perfect engine cer- 
tain oritios of Diesel's theories contended that the 
dimensions of the oylinder and all other working 
parts would become £o great as to make it impracti- 
cable to build such engines. Bat in Diesel’s engines 
the increase and the decrease in pressures are £0 
gradual tbat there is no shook. The change from 
one to the other is always accomplished at a dead 
point. In all motors relying on explosion for their 
moving foroe, and even in the steam engine, there is 
a direct blow at the moment of ignition or admis- 
sion. I present berea drawing on which indicator 
diagrams of a high-pressure steam engine, of an ex- 
plosion-type oil motor and of a Diesel motor bave 
been drawn based on the same piston displacement 
(Fig. 2). 

Diesel’s and the explosion-motor diagrams can be 
directly compared since both work on the four-stroke 
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with 14 cut-off. 


Diagram of a Priestman motor for petro- 
leum, taken by Professor Hartmann 
October 9. 1894. 


same area and strokc of piston. +30 
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sults obtained on benzine or naphtha are not oon. 
sidered, since motors depending on such dangerous 
fuels can never be generally adopted for industrial 
purposes. The calorifio value of thee bighly in- 
flammable and explosive liquids is no greater than 
that of safe kerosene or of fuel oil. 

You will notice that we find the Diesel results in 
both cases near the apex of the angle. Or, plainly 
put, both at rated capacity and at half load the 
Diesel motor shows the smallest cylinder dimensions 
and the least expenditure of fuel. 

Remember that the others represent the best 
results from engines 
carefully developed 
and improved in all 
mechanical details, 
while the Diesel mo- 
tor is but the third 
one ever built, and 
that in its oonstruc- 
tion the practica] 
realization of the 
theoretical cycle was 
the primal consider- 
ation, mechanical 
improvement being 
left for the future 
commercialexploita- ^ 330 
tion of the machine. dee 
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frictions or mechanical losses are a fixed amount, 
80 that a loss of 15 per cent. at full load becomes 30 
per cent. at half load. And thermal losses increase 
even more rapidly; for instance, in steam engines 
by cylinder condensation. In gas and oil engines 
the absolute efficiencie: bave in some cases shown 

measured loss of nearly 60 per cent. In the Diesel 
motor the thermal efficiency is shown to increase 
with decreasing loads, thus counteracting in a 
marked degree the loss in mechanical efficiency 
which it shares with the otber machines. Froma 
number of carefully-checked tests, I found the 
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oyole. Tbe steam - engine diagram should be quad- 


rupled. This dis poses of the objections just referred 
to. 


These second and third diagrams (Figs. 3 and 4) 


are graphio comparisons of the Diesel motor with a 
number of the best petroleum motors as to economy 


in fuel and volume swept by the piston per second. 


"They are given on the authority of Prof. Hartmann, 


well known as a careful and conscientious observer 


‘in this field. 


The abeoisem represent piston displacement in 


‘liters per second, the ordinates petroleum consump- 


tion in grams per hour, both figured on the effective 


‘or BHP. The full lines (Fig. 3) embrace the results 
‘for full load, the dotted lines (Fig. 4) those for half 


load. The comparison is between engines which 


burn ordinary safe lamp petroleum or kerosene; re- 


- previous types of (explosion) oil motors. 


cies of the best-known heat engines of to-day range 
abouts as follows, taking into accouut ab: ual calorifio 
values of the fuel and eff-ctive or brake horse- power: 


Percent. 


Small auxiliary steam engines, pumps, eto... .6to 1 
Plain slide valve engines 1» good condition 3to 5 
Single-cylinder Corliss engines 
Compound-econdensing enk es O 8 
Reheating-compound or triple-expansion stcam 
iii... 12 
Beat oil engines (explosion type) 16 
Best gas engines (explosion type)........................ 19 
Diesel motor 4 . e 28 to 30 


All these are compared when running steadily at 
full load or rating at point of best economv. 

Bat in a large majority of the applications of all 
these prime movers the exigencies of the service 
require them to be run frequently at three-quarters 
and at half load for a large part of their daily service. 

It is conceded that in most engines the internal 


average drop in absolute efficiency from full to half 
load to be only 12 to 13 per cent. in the Diesel 
motor. 


So promptly and easily does it respond to a 
change of load, that a sudden addition of 30 per 
cent. to the electrical load on the Diese] motor at tbe 
Electrical Exposition at New York, by the throw of 
a switch, was not noticed by observers of tbe engine 
or the lights, though promptly registered by the 
ammeter. 

For variable loads, then, tbe Diesel motor will 
show in practice a much greater superiority over all 
rivals than that apparent from the tabular figures 
just given. 

The Diesel motor has been fully developed as an 
oil engine. At first it was tested only on ordinary 
lamp petroleum, such as ie used in every household. 
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But in November last I sent a barrel of American 
gas oil and four barrels of American fuel oil to Augs- 
burg and Niirnberg, to make conclusive testa in 
regard to its reliability and economy on those cheap 
fuels. A series of testa was made, which gave the 
gratifying resulta that the economy was the same as 
on refined petroleum, and the combustion so com- 
plete that no fouling of oylinder, valves or exhaust- 
pipe occurred. 

Encouraged by this, the German factories made 
tests with a oheap fuel oil, distilled from bituminous 
shale, and called Solar Oil".in Germany. The 
result was so satisfactory that motors have sinoe 
been sold guaranteed to ran on these cheap oils, and 
they are doing this with perfect satisfaction. l 

American fuel oil is sold, delivered on track in 
tank cars and tank wagons, at prices ranging from 
1.6 cents to 2 cents per gallon in the West, and 
from 21 cents to 3 cents in the East; based on these 
prices, and allowing the high average of 240 grams 
per BHP. hour, a 100 horse-power Diesel motor will 
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solute immunity against explosion, the great saving 
in space, in labor and in fuel, will soon bring this 
rational beat motor into general use in our large 
cities, at first for small and medium powers, but 
gradually for far larger ones; and it is my opinion 
and firm belief that, before the end of the century, 
the name of Rudolf Diesel will be written on the 
game scroll with that of James Watt. 


LEGAL NOTES. 


At the Trial Term in Rochester, N. Y., Justice 
Nash granted a non-suit in the case of Isaac Hooper 
against the Rochester Gas & Electrio Company. 


Hooper sued for $2,000 damages for alleged negli- 
gence of the company, because while driving along 
the street an aro light fell on him, injuring his head. 


At Watertown, N. Y., on the 20th ult., a verdict 
for plaintiff was rendered in the suit of Charles 
Cohen against the Thomson-Houston Company. The 
action was brought to reoover $150,000 for services 


Fic. 5.—Diesel motor used with gas. indicator diagrams when regulating 4 
millimeter = 1 kilogram = 14:7 pounds. 


consume about 15 oents’ worth of fuel per hour. 
With coal at $2.80 per ton, the fuel cost per hour for 
100 BHP. ina good steam engine will be about 54} 
cents for a slide valve, 43) cents for a Corliss, and 
22.4 cents for a triple-expansion engine, and to this 
should be added a fair proportion of the fireman’s 
wages, and for coal-passing and ash-hoisting, none 
of which charges would be incurred where the Die- 
sel motor is used. Weighing all these faote, it be- 
comes easy to understand the wonderful and un- 
precedented progress made by Diesel’s invention in 
Europe. | 

Up to date he has licensed sixteen large maohine 
shops to build his motor, and a conservative esti- 
mate of the amount of capital now especially devoted 
to this work in Europe places it at between four and 
five million dollars. The invention comes to our 
shores, not, as so many do, in its experimental 
stage, but in a complete form, so far as stationary 
motors are concerned. Designs for railway, street 
car and marine motors have been made in Germany 
and England, and they will probably have passed 
through their experimental stage by the beginning 
of next year. The adaptation of the stationary mo- 
tor to gas is practically completed, and a progressive 
series of teste on various kinds of gas will be run in 
Augsburg during the summer, 


I take pleasure in presenting an enlarged view of 
an indicator diagram (Fig. 5) taken from the motor 
while running on Augsburg city gas, merely to show 
you that the same beautiful and economical cycle is 
possible with gas as with petroleum, 

The work of experimenting, developing and test- 
ing has been performed with proverbial German 
thoronghness. American methods of manufacture, 
with special tools, gauges and templates arranged to 
turn out a large number of duplicates of each size, 
will soon bring the motor into general use in the 
United States. To do this the same broad policy of 
dividing the work among a limited number of first- 
olass and well equipped manufacturers, which works 


so well in Earope, will be adopted here. 


> 


The freedom from smoke, ashes, soot, eto., the ab- 


rendered in South Africa and for damages by reason 
of au alleged wrongful dismissal as agent of the 
company. The Watertown Times in its comments 
on the oase furnishes the following particulars: 


„The real defendant in the action is the General 
Electric Company, for that corporation is to all in- 
tents and purposes the successor of the Thomson- 
Houston Company. The evidence from whioh the 
jury rendered its verdiot was almost entirely letters 
that passed between the parties. Mr. Cohen was in 
South Africa, working in the interest of the defend- 
ant, for nearly four years. There he was confronted 
with a conservatirm which demanded a great deal of 
missionary work. The letters gave the jury a very 
clear idea of the magnitude of this work and tbe 
almost insurmountable obstacles which bad to be 
overcome. His claim is that when this conservatism 
was in a measure removed, when it seemed very 
probable that Mr. Cohen would soon realize some- 
thing from his incessant labor, he was told that there 
was no contract between him and the company, and 
that the im lied contract was at an end. It was 
olain.ed on behalf of Mr. Cohen that the reason of 
this was that the Thomson Houston Company had 
been merged into the General Eleotrio Company, 


. which found that it oould get the business with less 
expense by some other method than through Mr. 


Cohen. He had exploited the goods at the expense 
of a great deal of money and over three years of hard 
labor. 

‘“ The company claimed tbat it had the lawfal 
tight to sever its connection with Mr. Cohen, inas- 
muob as, after three years, he had not succeeded in 
getting any business for them. | 

tt An appeal will probably be taken in the case, 
bat it is the opinion of many lawyers, who have 
watohed the case, that it will not sucoeed. Justice 
Hiscock was very careful in the trial of the ocase to 
hold the attorneys back from presenting inoompe- 
tent evidenoe, and his charge was a model of its 
kind. He examined carefully the Jaw that was pre- 
sented to him by the attorneys, and every point was 
closely analyzed without prejudice to either side. 
The only ruling on which it seems an appeal can be 
taken is his refusal to hold as a point of law that the 
disobarge from employment of the plaiutiff by the 
defendant was a lawfal one. He beld that it was a 
question to go to the jury under instructions by the 
court 


. The next step to be taken is the appointment of 


a referee to assess damages, and the attorney who is 


selected will have steady employment for some 


. time. | 


CANADIAN NOTES. 


The Cataraot Power Company of Hamilton, Ont., 
have connected their transformers with the oity 
wires of the Hamilton Eleotrio Light & Power 
Company, aud the incandescent lights will be sup- 
plied with electiioity developed at Decew's Falls, 
which are abont 34 miles distant from the oity. 

An important question is to come up at the next 
meeting of the Hall Electrio Company of the oity of 
Hull, opposite Ottawa, in Quebeo province. A proj- 
eot ison foot to alter the oars now in uss so that 


tbey can be run at 40 miles an hour. By doing this 
less cars will, it is calculated, be required, and there- 
fore fewer men will be employed. 


Mr. W. C. MoDonald, the millionaire tobacco manu- 


facturer of Montreal and the generous benefactor of 


MoGill University of that city, has again demonstra- 
ted the interest he takes in that institution of learning 
by presenting to the department of electrical engi- 


neering the sum of $30,000 with whioh to purchase 
the best and moet modern eleotrical apparatus. This 
gilt will enable the department to acquire much- 
needed apparatus, and it is said that when all is in 
place the department will take first rank among the 
many departments of eleotrioal engineering on this 
continent. ` 


It is confidently predicted that the valley of the 
St. Maurice river, which is now a densely- wooded 
wilderness, will in ten years be a hive of industry. 
Three immense enterprises are already at work—the 
Shawinigan Power Company, Lawrentide Palp 
Company and the Canada Iron Farnace Company, 
The first-named company is preparing to develop 
eleotrio power in enormous quantities, available for 
industries which will follow and for transmission to 
Montreal, Quebec and other manufacturing centers, 
The natural lay of the land and water is such that 


power can be developed at a minimum of oost. The 
company is proceeding to install a plant whioh will 
be able to develop 30,000 horse power, to be even- 
tually increased to over 100,000 horse power. The 
engineers estimate that 200,000 HP. can be devel- 


oped. 
THE NEWS. 


What is Going On in the Electrical World. 


STREET RAILWAYS. 


Birmingham, Ala.—The North Birmingham Electric 
Railroad, running from-Birmingham to North Birming- 
bam Park, a distance of four miles, has been in opera- 
tion for several days, the street dummy that formerly 
plied between these two points having been abandoned. 
The Birmingham Traction Company, which acquired 
the seven-mile Gate City dummy line and converted 
that into a modern electric road, is also the owner of 
the North Birmingham line. 


Bluffton, Ind.—A new electric railway project is in 
the air here which involves a direct line from Fort 
Wayne to Indianapolis. The new road will start from 
Alexandria, ran to Gaston, in Delaware county, and 
thence to Hartford City. From Hartford City the line 
will run parallel with the Lake Erie & Western road to 
Fort Wayne, the northern terminus, taking in Montpe- 
lier and Bluffton. 


Brooklyn, N. Y.—The Flushing and South Shore 
Line of the Long Ialand Railroad, which is to run from 
Flushing to Jamaica and to Far Rockaway, Rocka- 
way Beach and other beaches, is to be equipped 
with electricity, and the road it is expected will be 
running next summer. Work on the line is already 
under way. It is proposed also to extend the Hunting- 
ton electric railroad to Huntington Bay and Cold 
Spring Harbor. 


Elwood, Ind.—Charles L. He of Anderson; 
Thomas Day of Indianapolis, and T. C. Burkley of 
Hartford City, met here a few days ago with others in- 
terested in the electric line from Elwood to Indiapapo- 
lis via Perkinsville and Noblesville, and it was decided 
to build the road. The farmers along the route ure 


anxious for it and have offered substantial assistance. 


Gloucester, Mass.—The Gloucester Breeze of 
October 24 says: '' A. R. Hallowell, ex-superintendent 
of the Gloucester Street Railway, and Samuel L. Gibsan 
of this city sailed from New York Saturday for Ponce, 
Porto Rico. Itis said that Mr. Hallowell goes there 
as the reprssentative of a New York electrical syndi- 
cate with the hope of securiog franchises for an eles 
trical street railway. The syndicate he represents has 
ample o pital and will construct a road equal to tbe 


best in this country. It is reported that President Fer. 
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guson of the local street railway company is much in- 
terested in the enterprise.” 


Chicago.—The Illinois Traction Company, a new cor- 
poration, proposes to operate an electric street car line 
between Grand Crossing and South Chicago. It is said 
to be backed by a number of capitalists who are abun- 
dantly able to equip and operate the line. John M. 
McCabe is acting as agent of the company. 


Eau Claire, Wis.—One of the most complete systems 
of street railway that can be found in the West is that 
owned and operated by the Chippewa Valley Electric 
Railway Company, which controls about twenty miles 
of track, operating its handsomely appointed cars in 
the cities of Eau Claire and Chippewa Falls and con- 
necting the two cities, 12 miles apart, by an interur- 
ban line. The power is furnished from Eau Claire 
and is sufficient to propel cars thirty miles an hour. 
C. E. Kelsey of Eau Claire is president of the com- 
pany. 

Honolulu, Hawaii.—A traction company has been 
organized in this city to be known asthe Honolulu 
Rapid Transit & Land Company. Its offcers are: 
President, L. A. Thurston ; vice-president, J. B. Cas- 
tle; secretary, J. A. Gilman ; general manager, C. G. 
Bellentyne. The general manager is expected to 
arrive in New York about December 15 to make pur- 
chases for the road, which is to be operated by electric- 
ity, but by what system is not yet definitely known. 


Joplin, Mo.—The Southwest Missouri Electric Rail- 
way, perhaps the longest continuous electric line in the 
world, has been reorganized and the controlling interest 
bas passed into the hands of Joplin and Harrisburg, Pa., 
capitalists. A. H. Rogers, of Joplin, the promoter of 
the road, was elected president and treasurer ; E. Z. 
Wallower, of Harrisburg, vice president ; A. G. Knisely 
of Harrisburg, secretary ; George J. Paul, of Aurora, 
Il., superintendent. The Southwest Missouri line 
extends from Galena, Kan., through Central City, Jop- 
lin, Webb City, Carterville and Prosperity, Mo., to 
Carthage, Mo., a distance of twenty-seven miles, pass- 
e ie the heart of the great lead and zinc min- 
ing t. 


Montgomery, Ala.—The '' Advertiser "' states that an 
electric railroad is to be built from this city to Wetumka. 
The road will pass Pickett Springs, and partof the plan 
ia to make an attractive artificial lake there and sum- 
mer resort. In fact the expectation is to develop the 
line asa resort route. Among the local people men- 
tioned as being interested in the scheme are McD. 
Cain and W. C. Bibb. 


New Hartford, N. Y.—The application of the Sau- 
quoit Valley Electric Street Railroad Company for per · 
mission to build and operate & street car line through 
this village has been granted. 


Newport News, Va.—It is announced that a Balti- 
more syndicate has purchased the bonds of the New- 
port News and O'd Point Railway & Electric Company 
to the extent of $800,000, and also $400,000 of the cumu- 
lative stock of the company, and the understanding 
here is that important extensions are contemplated, but 
in what direction is left to conjecture. 


Rome, N. Y.—Philadelphia capitalists are said to be 
negotiating for the purchase of the street railroad here, 
with the intention of changing its motive power to 
electricity and extending the system to Sylvan Beach 
by way of the Rome custodial asylum, Verona, Oneida 
&ud Durhamville, the extension to be equipped for 
freight as well as passengers. 


Tonawanda, N. Y.—The Buffalo & Lockport Electric 
Railway and the Buffalo, Kenmore & Tonawanda Rail- 
way will be connected by means of a switch track to be 
laid along Delaware street, the trustees having granted 
& franchise permitting the Buffalo & Lockport com- 
pany to build theswitch. 


Toronto, Can.—It is stated that H. A. Everett of 
Cleveland, O., is interested in & scheme by which 
Buffalo and Toronto would be connected by trolley 
roads. Mr. Everett is a large owner of sbares in exist- 
ing roads that would be included in the system, and it 
only requires the building of about 15 miles of new 
road to complete the chain. 


Vicksburg, Miss.—' The Vicksburg Electric Car Com- 
pany are reported to have signed a contract at Chicago 
with builders for the construction of six miles of street 
railway in this city. Percival Steele of Chicago owns 
the franchise. The whole cost of the line will beabout 


$150,000. 


LIGHTING. 


Boston, Mass.—On the 22d ult., Colonel S. M. Mans. 
field, chief of the U. S. Engineer Corps for this district, 
opened bids for the furnishing and erecting of electric 
lighting plants in the power houses of the new gun 
batteries at Grovers Cliff, Winthrop aud Nantasket 
Head. The bids were as follows: Grovers Cliff—Elec- 
tric Storage Battery Company, $1,468 ; General Electric 
Company, $3 295; G. M. Angier & Co., $2,385; Bibber, 
White & Co., 53.659; Almon. Sargent & Conant, $3,925 ; 
New Jersey Foundry & Machine Company, $3,549: 
Lord Electric Company, $2,972. Nantasket Head—G. 
M. Angier & Co., $2,610; Almon, Sargent & Conant, 
$4,175 ; Bibber, White & Co., $3.434 ; New Jersey Foun- 
dry & Machine Company, $3,772; Lord Electric Com- 
pany, $3,092 ; General Electric Company, $3,650; Elec- 
tric Storage Battery Company, $1,468. 


Colville, Wash.—J. R. Cook and Paul Laplante will 
shortly apply to the town council for a franchise to put 
in waterworks and an electric light plant in Colville. 


ELECTRICITY. 


Edwardsville, III.— The electric light and ice plant of 
the Edwardsville Electric Light & Power Company was 
destroyed by fire on the 24th ult. The plant was 
valued at $40,000 and was insured for $16,000. 


Greensboro, N. C.—B. 8. Johnson and others, of Bal- 
timore, Md., contemplate installing an incandescent 
electric lighting plant in Greensboro. 


Hartford, Conn.—The Cromwell Water Works Com- 
ny has bought the Allison Hammer Factory, which 
as been vacant for several years, for the purpose of 
establishing a plant for lighting the town of Cromwell 
by electricity. 


Huntingburg, Ind.—This city proposes to have elec- 
tric lights if a company will put in a plant and rent it 
to the city with the option of purchasing in ten years. 
The plant at the outset would be required to furnish 
about 500 incandescents for commercial purposes and 
35 arcs for street lighting. 


Independence, Mo.—W. T. Felton of Kansas City, 
representing a company of Kansas City capitalists, has 
filed in the city council an application for a 20-year 
Hence for a new electric light plant to be erected in 

is city. 


Lodi, N. J.—The council has passed to third reading 
the ordinance granting a franchise to the Lodi Light, 
Heat & Power Company. 


Merrill, Wis.—The plant ofthe Merrill Lighting & 
Railway Company was destroyed by fire on the 19th 
ult. The plant was valued at $10,000 and was insured 
for $3,000. 


Richmond, Va.—The Richmond Paper Manufacturing 
Company has awarded a contract for installing an elec- 
trie light plant at their mills in this city to the Elec- 
tric Construction Company of Virginia. The plant is 
to be first-class in every particular, with direct coupled 
multipolar steel Diehl dynamos, and is to conform in 
every respect to the plant recently erected by the same 
company for the city of Richmond at the new pump- 

ouse. 


Sumter, 8. C.—The city will receive bids up to De- 
cember 1 on a 10 or 15 year contract for 37 arc lights of 
2.000 cP., and for about 160 incandescent lights. C. M. 
Hurst, city clerk, will furnish information. 


Weedsport, N. Y.—It is reported that J. D. Edwards 
will have & partner from Syracuse in the business of 
furnishing Weedsport with incandescent electric lights 
tor private use. 


Westwood, N. J.—At a public meeting held here re- 
cently to discuss the question of lighting the streets, a 
vote was taken to ascertain the choice of the people as 
to the kind of light they preferred for the purpose, re- 
sulting as follows: for electricity, 50; gas, 18. Seven 
votes were cast for no light. 


Whitesboro, N. Y.—At the special election on the 
24th ult., to decide whether the village should be 
lighted by electric or Welsbach lights, the vote cast 
was in favor of electricity 119 to 32. 


MANUFACTURING. ETC. 


Cleveland, O.—Bids will be received until November 
16 at the Cleveland State Hospital for two 50 kw. 110 
volt direct connected dynainos to operate at 300 r. p. 
m.; one 10 HP. motor; one 7} HP. motor; one 4 HP. 
motor; one 50 KW. dynamo, wiring, etc.; two automatic 
high speed engines, each to develop 75 HP. at } cut off 
and 80 lbs. pressure, etc. General conditions and 
s ecifications will be furnished by the engineers, E. P. 
Roberts & Co., Osbprn building, Cleveland. 


Houston, Tex.—A company bas been organized here 
to erect a handsome building for the purpose of exhib- 
iting all kinds of manufactured products and novelties. 
It is estimated that at least 30,000 persons will visit the 
exhibition every month. 


Newark, N. J.—Gould & Eberhardt are just shipping 
eight of their improved drills to the U. S. Govern- 
ment at Rock Island, Ill., and some for Brooklyn, N. Y. 
Also have a number of other Government orders for 
their patent extension base shapers for the various 
arsenals, as well as some automatic gear cutting ma- 
chines. The works have been very busy for some time 
back working on orders for their improved tools. 


North Adams, Mass.—A plan bas been hit upon to 
keep the Hoosac tunnel clear of smoke. The plan is to 
build & hood over the central sbaft of the tunnel and 
erect à mammoth centrifugal fan under the hood and 
draw up the smoke by suction through the operation of 
the fan. The fan will be so large that it will require a 
25 horse power electric motor to run it and this is to be 
furnished by the Stanley Electric Company. The North 
Adams Electric Company will supply the current. 


Richmond, Va.— The American Tobacco Company 
has installed a 120 Kw. generator and sixteen electric 
motors in its factories in this city, to take the place of 
steam apparatus heretofore in use. The new machinery 
was furnished by the Westinghouse Company. Elec- 
tric plants are being also installed at the factory and 
mills of the Virginia & North Carolina Wheel Company 
and at the works of the Richmond Gaano Company. 


Suffolk, Va.—David Reckard has established works 
here for the manufacture of dynamos and other elc. 
trical appliances. 


Washington, D. C.—U. S. Consul J. C. Monahan at 
Chemnitz has furnished the State Department with an 
important report on ''Opportunities for American Trade 
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in Germany.“ He says: Excellent topportunties are 
being offered here for the importation of American tools, 
electric appliances, and all kinds ofarticles used in the 
construction and equipment of railroads, etc. Every 
where from one end of the Empire to the other lines are 
being opened, extended or improved. It seems to me we 
might sell millions of marks worth of the wooden parts 
for cars as well as rails, wires, apparatus, etc. If we 
‘worked’ this empire and the whole Continent as care- 
fully as Germans ‘ work’ the United States, from Port- 
land Me., to Portland, Ore., our exports of tools and 
machinery here would swell within a few years to 
double their present proportions. Only a few of the 
‘bench men’ know how much better are many of our 
tools and machines than those made in Germany." 


TRANSMISSION PLANTS. 


Denver, Col.—The Denver Post of the 18th ult. 
says: ''The many schemes for harnessing the Platte 
and making it do Denver's drudgery work have come to 
a head and the Denver Power & Irrigation Company, a 
million dollar enterprise to furnish electric light and 
power to Denver, is fairly launched. The company 
plans to dam the South Platte river; to pipe the water 
thus dammed to Deansbury and then by the use of tur- 
bine wheels to generate power sufficient to furnish 
electricity to the street car lines ofthe city, to the Con- 
solidated Electric Company, to all small manufacturers 
and to the proposed Denver & Cripple Creek Short Line 
Railroad. James E. and Walter Rhodes of Denver are 
among those behind the enterprise. They have carried 
out successfully power transmission enterprises of a 
similar character at Ogden, Utah, and Anaconda, Mont. 
The bonds of the company have recently been taken in 
the East as & result of the close of the war and renewed 
confidence in Western investments.“ 


Kalamazoo, Mich.—The Kalamazoo Electric Company 
has a big scheme in view. It proposes tolight nearly 
every town in Southwestern Michigan and furnish 
power enough for tbe operation of all the trolley cars 
in Kalamazoo and Allegan counties. The plan is to dam 
the Kalamazoo river near Allegan, and with the water 
power obtained generate electricity enough to light 

lainwell, Otsego, Allegan, Battle Creek and other 
towns and the country between them and run trolley 
cars besides. 


Leadville, Col.—Dr. M. J. Ricoff of London is in this 
city to arrange for the construction of an electric power 
plant at Malta, the power of which is to be utilized by 
mining men. Dr. Ricoff says the plant will be built if 
mining men guarantee their patronage. The doctor 
goes from here to Salt Lake to investigate mining 
property, and then goes to New York, there to report 
to his company. 


Tacoma, Wash.—William T. Baker, president of the 
Snoqualmie Falls Power Company, has addressed a long 
letter to the mayor and council in which he presents 
his objections to several provisions of the franchise 
offered him by the council to supply electric service in 
this city. The council has refused to modify the fran- 
chise to meet Mr. Baker's views and are now consider- 
ing the scheme of Mr. Talbot for a municipal plant, the 
power to operate which would be generated at the 
Puyallup falls. 


COMPANY MATTERS. 


Des Moines, Ia.—A mended articles of incorporation 
of the Des Moines Edison Light Company were filed 
with the county recorder in this city on the 19th ult. 
The principal change is in the amount of the capital 
stock which isincreased from $136,000 to $450,000. The 
Leader says '' the purpose is to further the consoli- 
dation of the electric lighting business in Des Moines. 
Besides the Capital City plant. operated by the gas 
company in conjunction with its business, there are two 
other plants in Des Moines which upto the present 
time have beeu conducted by two corporations, though 
in reality they have both been owned by the General 
Electric Company for the past eighteen months. They 
are the Fort Wayne and the Des Moines Edison. In 
the foreclosure proceedings against the Fort Wayne 
plant the General Electric Company, which owns al) 
the stock.of the Des Moines Edison, bought up the 
bonds and bid the property in for them. It is the pur- 
pose now to excbange tbese bonds for the stock of the 
Des Moines Edison Company and thus complete the 
consolidation of the two plants.” 


Madison, Wis.—The People's Electric Company 
dealing in electrical supplies, has made an assignment. 
Liabilities, $8,500, and assets about the camo. 


New Brunswick, N. J.—The Brunswick Traction 
Company, which controls all the trolley lines in Mid- 
dlesex county, N. J., and also lines in Somerset and 
Union counties, has been merged with the New York & 
Philadelphia Traction Company. Judge Gottfried 
Krueger of Newark, Andrew Radel of Bridgeport, and 
E. H. Radel of New Brunswick have purchased a con- 
trolling interest in the New York & Philadelphia 
Company. J. Blair MacAfee, vice-president of the New 
York & Philadelphia Company, will retain his office, 
and his company will be operated under the direction 
of the Brunswick Company. 


NOTES FROM A CORRESPONDENT. 


Albany, N. Y.—The elevators in the Capi , 
hereafter be operated altogether by electricity.. The 
old mechanism was very primitive and many unfavor- 
able comments were made on the subject by those who 
had most occasion to use the elevators. But now every 
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thing has been arranged in the most modern manner 
and there will be no occasion for complaint. 


Chatham, N. Y.—The Chatham Electric Light, Heat 
& Power Company, which has recently constructed an 
electric light plant on the Kinderhook creek to operate 
the lights in Chatham, will also erect à mammoth grain 
elevator with a capacity of 100,000 bushels. All the 
machinery will be operated by electricity. The im- 
provements are to be on an elaborate scale, making 
this the most extensive plant of its kind in Columbia 
County. 

Troy, N. Y.—The Troy City Railway has effected a 
settlement with the beirs of a number of persons who 
were killed in the crossing accident at Cohoes on Labor 
day. The heirs of the three sisters who were killed re- 
ceived $3,000 in each case. A man whose wife and two 
daughters were killed in the collision received $10,000 
as the representative of their estates. It is believed 
that the railway company will effect a settlement witb 
those who were injured at the time of the accident, 
thus avoiding much litigation and possibly heavy ad- 
verse verdicts. 


Oswego, N. Y.—The receiver of the Oswego Street 
Railway Company and the Lake Ontario and Riverside 
Railway Company advertises that all claims must be 
presented on or after the 14th day of November, 1898. 


PERSONAL AND MISCELLANEA. 


G. Mortimer Williams, general manager of the Bir- 
mingham (Ala.) Traction Company, has resigned, and 
been succeeded by George H. Clarke, superintendent 
of the company. 


Clarence G. Davenport, formerly expert and agent of 
the General Electric Company at 44 Broad street, New 
York, who went to Porto Rico with the 1st Regiment 
Volunteer Engineers, died of typhoid feverat Ponce on 
October 26. He was an associate member of the 
American Institute of Electrical Engineers, having 
been elected November 21, 1894. 


A press dispatch from Hudson, Mich., states that 
James Whitcomb of that town has invented an elec- 
tric light which promises to displace the regular lights. 
It is fed by a current from a chemical, the light being 
similar tothe regular incandescent light. Mr. Whit- 
comb bas made arrangements with the Gilliland Elec- 
tric Company of Adrian for the manufacture of the 
apparatus. It isstated in the s&me dispatch that ex- 
perts in electricity pronounce the new light a success. 


One hundred and fifty members of the electrical 
trades from New York, Boston, Philadelphia and Con- 
necticut, accompanied by ladies, witnessed the per- 
formance of ‘‘The Fortune Teller” at Wallack's Theater, 
New York, on Tuesday night last week. The party, 
several of the men being bald-headed, occupied the first 
rows of the orchestra,and gave a hearty reception to Miss 
Nielsen and other members of the company. At the 
conclusion of the second act a bouquet of roses in which 
were pisces six electric lights of three-candle power 
each, fed by dry batteries, was presented to Miss Nielsen. 
After the performance the entire party entered auto- 
mobiles and were taken to the Waldorf-Astoria, where 
supper was served. 


The Kansas City ''Star" says it has discovered why 
the Metropolitan Street Railway Company stops run- 
ning its cars after midnight. It says: The explana- 
tion of the mystery is that the Metropolitan Company 
has felt that the midnight stoppage of cheap trausporta- 
tion has stimulated a disposition on the part of the 
Kansas City people to go bome early in the evening. If 
owl cars were the rule young and thoughtless husbands 
and those who are old and cunning would find mani- 
fold and plausible excuses to remain down town until 
past the hour of midnight. When it comes to paving 
fifty cents and $1 for a carriage, even the most frivolous 
minded revelers have found reason to hustle around 
ahd catch the last car. Thus, all unknown to au un- 
grateful community, the Metropolitan Street Bailwa 
has established and maintained the sobriety and thrift 
of the male population of this town and saved many a 
a lone woman from sitting up, wearily waiting for ber 
wandering boy or tardy husband. All honor to the 
thoughtfulness and philanthropy of the Metropolitan 
Street Railway, the good angel of Kansas City ! " 


A Denver electrician speaking of the numerous pro- 
cesses for the reduction of ores now being exploited in 
that city and basing their claims to recognition upon 
electricity, says that electricity will only aid in the 
precipitation of gold tbat bas already been discolved, 
and that no method bad yet been discovered by which 
the values can be extracted directly from the ore by its 
use. Chemicals must first be used to extract the gold, 
electricity may then aid in collecting it.’’ 


Secretary Alger, when at Montauk, paid a high 
tribute to the members of the Second Regiment Volun- 
teer Engineers. This organization," said he has 
always been found ready to perform any duty required 
of it. It bas been given some very important work, 
and has never failed todo itin the best poasible man- 
ner. There have been no complaints from its members, 
either about sickness or Jack of food, and we have not 
been bombarded by showers of requests for discharges 
of the men. They have behaved like true soldiers, and 
I wish that we could always keep them in the service, 
They are genuine patriots, for most of the mem. 
bers of this regiment sacrificed good salaries to 
serve in the army. Some of the most eminent civil 
engineers, draugbtsmen and electrical experts in the 
country are to be found in the regiment—men who 
were receiving salaries ranging anywhere from % to 
$30 a day before they entered the volunteer service.’’ 


RECENT COMPANY ELECTIONS. 


Jamestown Street Railway Company, Jamestown, N. Y. 
— President, A. N. Broadhead ; vice-president, L. B. War- 
ner; secretary and treasurer, S. t. Broadhead; superin- 
tendent, G. k. Maltby; directors: A. N. Broadhead, 8. B. 
Broadhead, William Broadhead. W. 8. Cameron, L. B. 
Warner, F. E. GiiTord, R. N. Marvin and O. E. Jones. 


Lowell Lawrence & Haverhill Street Railway Company, 
Lowell, Maas.—President, G. H. Campbell; vice-president, 
Alfred A. Glasier; treasurer, G. E. Tripp; directors: Alex- 
ander B. Bruce, G. H. Campbell, William Endicott, 3d, 
Temple R. Fay, Alfred A. Glasier, Francis R. Hart, Arthur 
R. Robertson, Edwin 8. Webster and Harry K. White. 


Rockland & Abington Street Railway Company, North 
Abington, Mass.—President, A. L. Register; clerk, Geo 
W. Kelley; treasurer, Charlea N. Cobb; directors: David 
Pepper and Albert L. Register of Philadelphia, Pa., 
George W. Kelley and John Spence of Rockland, Charles 
. ODD of Abington, A. H. Brooks of Boston, and G. F. 

ells. 


Tri-City Hailway Company, Davenport, Ia.—President, 
E. E. Cook, Davenport; vice-president, F. O. Denkman, 
Rock Island, III.; secretary and treasurer, J. F. l-ardner 
Davenport; directors: the officers and W.H Edwards ol 
Rock Island and H. A. Ainsworth of Moline. 


West Roxbury & Roslindale Street Railway Company, 
West Roxbury, Mass.—President, T.T. Robinson; treas- 
urer, F. N. Terrel!; directors: Kobert Bleakie, J. 8. 
Bleakie, Clifford Devens, R. B. Fairbairn and N. P. Whit- 
temore. 


COMMERCIAL PARAGRAPHS. 


A New Cirouit Breaker. 


The cut presented herewith illustrates a new type of 
single pole circuit breaker manufactured by the well 
known firm of F. A. La Roche & Co., 18th and Hudson 
streets, New York City. 

This circuit breaker is also made with over and under 
load attachments for motor work. Itis especially adapted 
for high voltages ranging in the neighborhood of 2,000 
volts, and is guaranteed to break 2,000 volts successfully 
without arcing at the clips. This feature is accomplisbed 
by the method in which the carbons are attached to the 
breaker. It will be noticed that the carbons are parallel to 
the clips, and as the breaker opens, the carbons attached to 
the blades open with a cam motion which keeps a rubbing 
contact on the stationary carbon until the blades them- 
selves are well out of the clips and at a safe distance, then 


the circuit is finally broken through the carbonsand below 
the clips, so that no burning of the clips or blades can pos- 
sibly take place. The blades are of the wedge type and 
close into V” shape clips. These are laminated and 
flexible to an extent, so that they adapt themselves to the 
shape of the blades, and an absolutely tight contact is there- 
by formed. 

The latch and trigger are made of case hardened steel 
and are of the compound lever type, so constructed as to 
permit of a very weak solenoid being used, as the force of 
the blow required to operate the breaker is very small. 
This method of construction is new in thin style of instru- 
ment. 

The hinge posts and blade arms do not carry any cur- 
rent, and it will be noticed by referring to tbe cut that 
there are two phosphor bronze springs in each hinge. 
These springs are quite weak and only strong enough to 
give the awitch asbarpand quick break. Owing to the 
peculiarly shaped blades and clips, it isan absolute impos. 
sibility for the circuit breaker to stick, and the construc- 
tion of the clips tends to throw the blades out of their own 
account. This breaker would really operate without these 
springs in the hinge, the springs being there only to assist 


in quickening the motion. On the bcttcm of tbe lever 
arms are two projections which are parts of the blade 
frame and come in contact with a buffer, so that when the 
breaker is opened and perfurming its function the blow on 
the hinge post is reduced to a minimum. Underneath the 
solenoid is a copper tube upon which is marked the cali: 
bration in amperes and fractions thereof. Upon the end 
of this tube is a milled head screw and nut, which admits 
of adjusting the circult breaker to open at any desired point 
within ite guaranteed high and low ampere ratings. 

These circuit breakers are handsomely finished in cop- 
per throughout, no brass or iron be'ng used. They are 
undoubtedly the neatest and most substantial cirevit 
breakers on the market for motor work; they cannot fail 
in their operation and will perform their duty satiafactorily 
under the most trying circumstances. They are mounted 
on either wbite marble or marbleized slate bases as may 
be desired, and require no remounting, as each breaker is 
provided with binding posts, and will operate ina box or 
panel board requiring only 5 inches depth; it is simply 
necessary to run a wire to said binding post without any 
other connections or mounting. 

Special care is taken to calibrate these ibstruments, and 
they are as reliable as any standard amperemeter; they 
are made in sizes from 15 amperes up to 500 amperes, above 
that the manufacturer recommends the ‘ Victor" No. 1 
circuit breaker or the ''Ideal" circuit breaker, both of 
which are manufactured by the firm of F. A. LaRoche & 
Co., 13th and Hudson streets, New York City. 


The Electric Appliance Company, Ohicago, are meeting 
with great success in the sale of their combination fuse 
block and lightning arrester for telephone work. It seems 
to fill a large demand for an efficient device for protecting 
telephone apparatus, and the Electric Appliance Company 
have yet to hear of a single case where it has failed to 
operate in an entirely satisfactory manner. 


INVENTORS.—We neither purchase nor sell your 
patent, but we examine and report on it to you. If it has 
merit we furnish endorsements of experte that commend 
it to capitalists—end those who can use it. Correspondence 
solicited. Fees moderate. Address 

EXPERT, care ELBOTRICITY. 


INCORPORATIONS. 


Tbe Council Bluffs Gas & Rlectrio Company, Council 
Bluffs, Ia. Capita! stock, $250,000. 


The Wisconsin Storage, Electric & Water Oompeny, 
Plymouth, Wis. Capital stock, $25,000. 


The Electric Therapeutic Manufacturing Company, In- 
dianapolis, Ind. Oapital stock, $5,000. 


Tbe Electric Heat & Power Company, Chicago. Capital 
stock, $5,000. Incorporators: Charles B. Coffeer, Alvah 
8. Hopkins and Howard B. Cook. 


The Warsaw Electric Company, Warsaw, Ind. Oapital 
stock, $30,000. Incorporators: Noah J. Clodfelter, A. T. 
spencer, Charles J. Lohman and J. C. Hamilton. 


The Sutton-Steele Eiectrical Company, Dallas, Tex. 
Capital stock, $20,000. Incorporators: Walter L. Steele, 
Henry M. Sutton, Emmett A. Ellie and J. L. Sale. 


The Bonham Electric Light & Power Company, Bonham, 
Tex. epe stock, 25,00. Incorporators: J. F. Ar- 
ledge, J. B. Russell, J. N. Rainey and E. F. White. 


The Cass & Aaron Company, Chicago—to manufacture 
electrical machinery and supplies. pital stock, $10,000. 
5 Rush 8. Palsbury, Jacob Aaron and Philip 

ans. 


The Diamond Meter Company, Peoria, I!l.—to manufac- 
ture electric meters and other appliances. Capital stock, 
$3,000. Incorporators: K. H. Couch, W. E. Heyle, A. B. 
Fink and O. A. Scheefer. 


The Higgins-Olmstead Company. Rochester, N. Y.—to 
manufacture and sell gas and electric fixtures. Capital 
stock, $10,000. Directors: Ezra M. Higgins, Morris Olm- 
stead and J. Lansing Stewart, all of Rochester. 


The Dayton & Xenia Traction Company. Dayton, O—to 
build and operate an interurban street railway between 
Dayton and Xenia. Capital stock. $300.000. Incorporators : 
J. M. Wilson, O. O. Ozias, F. D. Bittipger, Isaac G. Ken- 
nedy and Phliip A. Kemper. 


The Northern . Company, Bangor, Me. to 
produce, lease and sell electricity and other power for 
manufacturing and other purposes within the Indian 
townships Nos. I and 2z in Penobscot County, ete. Capital 
stock, $1,000,000; nothing paid in. President. Henry M. 
Prentiss of Bangor; treasurer, Charles W. Mulien of Old- 
own directors: Henry M. Prentiss and Charles W. Mul- 
en. 


Dayton & Eastern Traction Company, Dayton, O.—to 
operate an interurban electric railway. Oapital stock. 
310,000. Directors: Henry B. Pruden, George K. Wright, 
H. O. Cox, William A. Mays and W. 8. McConnaughey. 


The Perth Amboy Railroad Compeny, Perth Amboy 
N.J. Oapital stock, $30,000. Incorporatora: Leona 
Lewisobn, Adolph Lewisohn and Oharies J. Witterberg of 
New York City; James T. McOoy, George J. Haney, 
William E. Tobey, O P. Sells, Wesley J. Havel and Sidney 
Riddlestorffer of Perth Amboy. 


The Tonawanda Cataract Power Oompany, Tonawanda, 
N. Y.—to distribute electricity for light, heat and power 
within the town of Wheatfield and city of North Tona- 
wanda and the town and village of Tonawanda., Capital 
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‘stock, $100,000. Directors: Charles A. Sweet and Lincoln 
A. Grow, of Buffalo; Edward D. Adama, Francis Lynde 
Btetson, Edward A. Wickes and William B. Rankine, of 
New York City. 


The Dundas Electric Company (Limited), Dundas, Can. 
—to supply steam, heat, electricity or natural gas for heat, 
light and power. Capital stock, $40,000. Some of the 
members of the company are George Hamilton Harper, 
Richard Todd Wilson, James John Grafton, Emilia Beat- 
rice Harper and John Bertram, all of Dundas. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED OCTOBER 25, 1898. 


ELECTRIO RAILWAYS AND RAILWAY APPLIANCES. 


TUNES. Trolley-Stand. William T. Shryoek, Allegheny, 
led July 20, 1897. 
12,99. Insulator and Hanger for Electric cgi ide 
Taie c: Keithey, San Francisco, Cal. Filed Jan. 26 


618,084. ` Underground Electric Railway. George W. 
Smith, 8t. Louls, Mo. Filed May 28, 1898. 

618,175. Underground Electric Railway System. Fred D. 
Robb, Hot Springs, Ark. Filed July 2, 1897. 
613,181. Trolley. Pole. John Walsh, Elyria, Ohio. Filed 

Nov. 2, 1896. 


ELECTRIC LIGHTS AND APPLIANCES. 


612,999. Electric-Lamp Guard. Herman M. Underwood, 
Chicago, III., aasia nor t» Louis M. Cole, same place. 
Filed Aug. 19, 1897. 


ELECTRICAL MACHINERY AND APPARATUS. 


612,948. Electric Furnace. Louis Bresson, Lyous, France. 
Filed Feb. 8, 1898. 

612,977. Armature-Winding. Andrew L. Riker, New 
York Oity. Original application filed Nov. 19, 1897. 
Divided and this application filed April 18, 1898. 

618,000. Apparatus for Producing Radiation of Electricity. 

barles H. Stearn and Charles F. Topham, London 
England; said Topham assignor to said Stearn. Filed 
Dec. 20, 1897. 

618,116. Dynamo-Electric Machine or Motor. Sidney G. 
"Brown, London, England. Filed April 9, 1895. 

618,135. Alternating Current Electric Motor. Anthony 8. 
Frazer, Tynemouth, England. Filed Dec. 28, 1897. 
618,177. Safety Device for Suspended Conductors. Josepb 
N. Thomas, Johnstown, Pa., assignor to the Steel Mo- 

tor Company, same place. Filed Jan. 20, 1898. 

618,208. Alternating-Current-Motor Syatem and Method of 
"Operating Same. Maurice Hutin and Maurice Leblanc, 
Paris, France, assignors to the Societe Anonyme pour 
la Transmission de la Force par l'Electricite, sawe 
place. Filed April 10, 1897. 

618,204. Alternating Current Asynchronous Machine. 
Maurice Hutin and Maurice Lebianc, Paris, France, 
assignors to the Societe Anonyme pour la Transmis- 
sion de la Force par 'Electricite, same place. Filed 


May 4, 1897. 

618, 206. Klectric-Current Leveler. Maurice Hutin and 
Maurice Leblanc, Paris, France. Filed Dec. 16, 1897. 
618,206. Method of and Means for Synchronizing. Maur- 

ace Hutin and Maurice Leblanc, Paris, France. Filed 


c. 80, 1897. 

618,309. Alternating-Ourrent Dynamo-Electric Macbine. 
Maurice Leblanc, Paris, France, aseignor to the Societe 
Anonyroe pour la Transmission de la Force par PANES: 
tricite, same place. Filed April 10, 1897. 


TELEPHONE AND TELEGRAPH APPARATUS. 


618,006. Telephone-Exchange System. Charles S. Hell. 
man, Philadelphia, Pa., assignor, by direct and mesne 
assignments, of three- fourths to James 8. Thompson, 
North Tonawanda, N. Y. Filed Nov. 21, 1896. 

618,080. Telegraphy. Clarence D. Royse. Greencastle, 
and Walter A. Royse, Indianapolis, Ind., veil ai to 
themselves and Mollie M. Royse, Indianapolis, Ind. 
Filed Aug. 11, 1897. 


MISCELLANEOUS. 


612,810. Railway Signal. William Andrews, London, 
England. Filed Dec. 20, 1897. 

612,830. Electric Contact. Box. Joseph N. Thomas and 
William M. Brown, Johnstown, ra., assignors to the 
Johnson Company of Ohio. Filed March 22, 1898. 

612,885. Annunciator. Oscar Welderhold, Summit, N. J. 
Fried Oct. 2, 1897. 

618, 054. Electric Fan. Daniel L. Bates and Russell H. 
Bates. Dayton, Ohio. Filed July 21, 1898 

618,062. Thermostat. Wileon E. Facer. Cleveland, Ohio, 

.. asaignor or one-half to Charies H. Tucker, same place. 
Filed Nov. 4, 1897. 

618,128. Electric Switch. William Ely, Providence, R. I. 
Filed Sept. 5, 1896. 

618,129. Electric Switch. William Ely, Providence, and 
Walter B. Bernardini, Lakewood, I., assignors to 
the Hone Electric Appliance Company, Providence, 
R. I. Filed July 29, 1896. 
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TELEPHONE AND TELEGRAPH. 


The Sine-Wave System of Telegraphy. 


General Greely, Chief Sigoal Officer, in bis annual 
report expresses his belief that the discoveries and inven- 


tions of Prof. A. C. Crehore and Lieut. Col. George O.. 


Squier, which were fully explained in ELECTRICITY sev- 
eral months ago, have assumed such form and phase as to 
be of the greatest value to the commercial world. These 
discoveries outline the sine-wave system and have been 
tested extensively not only in this country but in Eng- 
land with satisfactory results. An abstract from General 
Greely's report says the first practical tests of the cable 
transmitter have just been made through the courtesy of 
George Clapperton and other cfficials of the Commercial 
Cable Company of New York. The experiments were 
made over the cable between New York City and Oanso, 
which had a length of 827 knots and electrical resistance of 
18,00 ohms, and an electric distributing capacity of 231 
microfarads. These tests were made between September 
25 and October 16, 1898. 

The change from existing telegraphic methods consists 
in the subatitution for the present appliance of a transmit- 
ter sending smooth waves, such as are obtained in alter- 
nating currents, working without making any otber 
changes whatever in the elements of the present system. 
The conditions for the transmission of messages over long 
cables are distinctly and widely different from thoseon 
aerial lines. The necessity of increased speed over ocean 
cables, while not generally appreciated, is strikingly obvi- 
ous when examined from a commercial standpoint. Since 
every cable spanning the Atlantic Ocean costs several 
million dollars, the value of any discovery that will in- 
crease the working power of these is at once apparent. 
General Greely has no hesitation in expressing his opin- 
ion that the sine-wave system, which also admits of easy 
duplexing, will within a year or two increase very materi- 
aliy the working capacity of every cable to which it is ap- 
plied. 


Advices from South Africa state that no sooner was the 
British flag floating over Omdurman than Mr. Cecil 
Rhodes at once took steps for expediting his scheme fora 
trans-African line of telegraph from Cape Town to 
Caito. Mr. Rhodes's lieutenant, R. D. Mohup, has already 
left Bombay with an expedition, bound either for Zansi- 
bar or Mombasa. The party will take advantage of the 
agreement lately come to between the promoters and the 
Congo Free State and will construct a telegraph line from 
Lake Tanganyika to Stanley Falls, on the Upper Congo, 
the work being carried out under the commission of the 
State. W. Cavendish, the well known explorer, is already 
carrying the line northward, through the extreme northern 
territory of the Chartered Company, and it is confidently 
expected that he will form a connection with the Mohun 
line within the next two years. By that time the Tan- 
ganyika line will have reached Stanley Falls, and Cape 
Town will be in telegraphic communication with the chief 
town on the Upper Congo, or, in other words, half the 
length of the line which is to connect Oape Town with 
Oairo will be complete. On the other hand, advices from 
Alexandria are that the line is being pushed southward as 
fast as possible. Kitchener kept up complete communica- 
tion between the front and Cairo, and now the news comes 
that the line is being carried toward Fashoda frum Khar- 
toum at the rate of four miles a day. 


The N. Y. Commercial, which has lately been giving a 
good deal of attention to telephone matters, intimates that 
it has knowledge of a proposed consolidation of the inde- 
pendent companies: It says: “There are about two 
thousand rivals of the Bell Telephone Company, so great 
has been the opposition to their system of extortion both 
in this and other cities. The reason that the existence of 
these rival companies has been unnoticed is that they have 
had their birth in the determination of opponents of ex- 
tortion to establish local telephone services at a reasonable 
rate. They are scattered companies, lacking the alliance 
that gives a long distance wire. Since the incorporation of 
the People’s Telephone Oorporation there are indications 
that these scattered companies are to be consolidated, and 
if this result is brought about the elephant will find that 
he is no longer meiely tormented by the attacks of a host 
of flies that aswish of the tail disperses, but by an enemy 
as big and powerful as himself. That the elephant is 
awakening toa knowledge of this danger the Commercial 
is in a position to know." 


The Kansas City (Mo.) Times notices the arrival in that 
city of Charles J. Glidden of Lowell, Mass., the president 
of the Erie Telegraph & Telephone Company. Mr. Glid- 
den ison a tour of inspection of the different telephone 
properties in the management of which he is interested. 
He is reported inthe Times as saying: The development 
in the telephone business throughout the country during 
1898 will be far in excess of any previous year since the 
invention was placed upon the market by Prof. Bell. 
The companies, more particularly those operating in the 


thriving sections of the country west of New England, 
will increase their lists of subscribers from 10 to 2 per 
cent. The long distance telepbone lines are reaching out 
to every important city and town in the country, and 
before the close of the century tbe Atlantic coast will ex. 
change greetings with the far Pacific coast points, marvel. 
ous as it now seems. These linea now extend to thirty- 
three States and bring fully three-fourths of the popula. 
tion of the country within talking distance. The country 
is practically one immense telephone exchange.” 


A Mankato, Minn., dispatch dated October 20 says: 
** What is believed to be a telephone war was inaugurated 
to-day by the Northwestern Company offering free resi- 
dence se: vice to those having connections at their places 
of business. The new local compauy bas its lines up and 
will be ready for business December 1. The Western 
Electric Company to-day connected with the Northwestern 
and removed its toll line from the Blue Earth Valley 
Company's ofice.” 


The long-distance telephone line connecting San Fran- 
cisco with Portland, Ore., has been completed, and the 
mayors of the two cities have congratulated each other 
over the wire. Mayor Phelan of San Francisco sent the 
following message : 

t San Francisco is much gratified to have been brought 
within direct speaking distance of the city of Portland. 


Such service will tend to draw uscloser together and unify 
the interests of the Pacific Coast.“ 


To th!s Mayor W. 8. Mason of Portland responded : 


May the commercial relations be woven more closely 
since the means of communication are by this method a 
great advance over all previous facilities, May the cities 
of San Francisco and Portland ever occupy the poaition of 
leaders in all enterprises that will advance the interests of 
the Pacific Coast." 


Arrangements have been completed for telephone com- 
munication between Armour, S. D., and points west and 
soutb. A line will be run to Greenwood, thirty miles 
south, and also to Edgerton and Wheeler, west on the Mis- 
souri river. These points in Charles Mix county are off 
the railroad and have no other communieation with tbe 
outside world tban by the slow stage mai! routes. 


The Tuscarawas Home Telephone Company, with head- 
quarters at New Philadelphia, O., a new corporation, in- 
tends to operate a telephone system between New Phila- 
delphis, Canal Dover, Ubrichsville, Dennison, Canton, 
Carrollton, Cadiz, Cambridge, Cosbocton, Millersburg, 
Wooster and neighboring villages. 


Henry C. Garber, solicitor for the Central Union Tele- 
phone Company, was indicted by the grand jury at Akron, 
O., recently on the charge of promising a bribe to City 
Commissioner Daniel McGorry. There were four counts 
in the indictment. Garher's home is at Greenville, O. He 
claims that the charges against him are false. 


At a special stockholders’ meeting of the New York & 
New Jersey Telephone Company, held in Brooklyn on the 
27th ult., a unanimous vote was cast favoring the increase 
ia capital stock from $5,000,000 to $8,000,000 proposed by 
the board of directors. There were 31,493 shares of stock 
represented out ofa total of 16,624. 


The city of Paducah, Ky., has sold to the highest bidders 
two telephone franchises. One was bought by the Ken · 
tucky Electric Company for $100, and the American Tele- 
phone Oompany bought the other. The company opera- 
ting the present system did not bid. 


The Duplex Telephone & Construction Company have 
asked for a franchise to operate a telephone system in 
Yonkers, N. Y., promising to give a satisfactory service 
for $3 a month. 


The application of John Enoch for a 30 years’ franchise 
to operate a telephone system in Kansas City, Mo., is being 
considered by the council. 


New Companies Incorporated. 


The Tuscarawas Home Telephone Company, New Phil- 
adelpbia, O. Capital stock, $75,000, Directors: James 8. 
Bailey, Jr., Frank W. Bainbridge, John W. Yeagley, O. 8. 
Welty and J. H. Mitchell. 


The Kenton Telephone Company, Kenton, O.— to operate 
a telephone aystem to Marysville, Bellefontaine, Wapa: 
koneta and Lima. Capital stock, £32,000. 


The Fire Alarm Telephone Signal Company, New York 
City. Capital stock, $100,0.0; amount paid in, $250. In- 
corporators: Thomas R. Brown, New York City; L. 8. 
Filbert, John Lamon, Albert Goldstein and F. R. Shat- 
tucz, Philadelphia. 
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ELECTRICAL SECURITIES. 


. Phe subjoined quotations of Electrical Securities dealt in at the leading commercial centers are compiled from special reports recelved by ÉrzcrRICITY from a variety of sources. 
The utmost care is exercised in their collection and preparation, and every effort is made to secure accurate and reliable information. The management of this journal will esteem it 
A favor to have brought to their attention any inaccuracies readers may discover in these columns. | 


Aa : ert. ia 0 of ae C ugess ICONE collateral ; ronn; consolidated; const., construction; conv., convertible; com., common; deb., debentures; exten 
extension; gen., general: g., gold; guar., guaranteed; inc., income; imp., improvement; „ paid; pfd., preferred; mtg., mortgage: tr., trust; A. ; 9. an a 
Q, quarterly; A. & O., Apl. and Oct.; F. &. A., Feb. and Aug.; M. & S., May and Sept.; J. & D., July Sod Dec., 314 J., Jan. 1 ; tr., trust; A., annually; S., semi-annually ; 


STOCKS. | 


PASSENGER RAILWAYS. | 


PASSENGER RAILWAYS. 


| Bld. Asked. NAME. Par 


Capital Stock. : 
Eate and Date ot Capital Stock. 


WANE. Par|Anthorz'd| Issued. Last Div. Bato and Date of 


Authorz^d( Issued. 


Last Div. Bid. |A«ked. 

Albany. N Y.- 0ct31: Hartford Conn.—0ct 81: | 

Hartford Street Ry. Oo........ ... . . 100 84, 000.000 $200,000/8 & ., Jan., 98. 140 ae 

Albany Ry. Oo. . . . 100 2,000,000] $1,750,000(134 0 Q., Aug. . 151 | 1*8 100 1 000 , T e$ 

Troy ty Railway OO scsi cde 0 100 2.000, 000 2,000,000 Y Q., Aug R 98. 55 67 Hartford & West Hartford RR ..... 000, 247.000 69969539 2255570 ee e 

Traction Oo. (Saratoga). — 4 100 50,000 50,000 -~ esco cece . ee Holyoke Mass.— Oct 31: 

Allentown Pa .- Oct 31: Holyoke Street Ry. Oo 100 100,000 400,000/8 % A., Jan., 98. |180 | 200 

Allentown & Lehigh Val. Trac. Oo. 4,000,000 1,500,000 6992099000979 eo 15 Hoboken, N. J.—Oet 81 : 

Bridgeport, Conn Oet 31: North Hudson Oo. (N. J.) Ry. Oo. . 29| 1,250,000) 1,000,000/8 3%, 1892. 70 | — 

Bridgeport Traction Co.............| 100| 2,000,000] 2, 000, 0001 & Aug., . 50 -- Indianapolis, Ind—Oct 81: 

Baltimore, Md.- Oct 31: Citizens Passenger Ry..........+|'-++| 5,000,000) 5,000,000; ............ 24 | 2% 

Baltimore Oity Passenger Ry. Oo. . 25| 6,000,000| 2,500,000/5 % S., July 2, 98. | 70 70% Lancaster. Pa.—Oct 3l: 

aBaltimore Conen daisi Ry. 8 25) 10,000,000 . % x 179 UT. 256 2554 . ole Oo..........| 100|10,000,000| 9,900,000' . . .. . .. oe — 

Central Ry. Co. of Baltimore City.. 50 300, oo0 800, % A. Dec, 1897. . Lantactei A „ Rà́) e 57,800 eee 8 ES "i 

Boston. Mass.— Oct 81 : est n reet ilway.. essccocce|l ^ *eeces te erone ososoe „eee es oo 

New England Street R 26562 2 5 66 „ „„ „4 „66 25 5,000,000 1,081,925 ] x Q., Jan.15, *97. 1812 1334 Louisville Ky — Oct 31 : 

North Shore Traction Go.. . . . com.] 100} 4,000,000} 4,000,000) . . „ 10 13 [oulsville Ry... 100! 4,000,000) 8.300.000 17% &., Oct. "97, 185 | 40 

North Shore Traction Co........pfd.| 100 2, 000.000 2. 000, 0006 % S., A. & O. 76 79 c ee 500 ee e TUER aed 

b West End Street Ry. 9555 com 50| 10,000,000] 9,085,000 D % 3., Oct., 98. B. „ |[Loutaville Ry... ..... . . . . pid] 100; 2,500,000. 2,500,000 2/2 % B., Oct. 1, 98.101. | 103 
West End Street Rv. (Jo. 8 % pfd. 50) 4.400.000| 6,400,000|! % S.. Oct. 1. 98. 3» .. Minneapolis. Minn.- Oct 31: 

Boston Elevated R. K..... . b 100| 10,000,000 214 % Aug. 98, 69% 70 Twin City Rapid Transit. . com. 100 17, 000.000 15.0 10.00 ,........... 27 80 

Brooklyn N. Y.— Oct 31: Twin City Rapid Transit. . . 7 % pid. . 000,000 1.714, 200 1% &. Jan., 98. 99 | 101k 

Brooklyn City & Newtown Ry......| 100| 2,000,000 1. 928. 4002 & Feb. 1,1898. 235 | .. Montreal, Canada.- Oct 21: 

Brooklyn Raps ptus Railroad en a r Oo... -usses 169) 000.000] 6005000 19. PB TAE, an a 
55 ty BE. s A peuar 100 12,000,000 12 000-000 2% Xx Q., July, 98.1224 227 5 Ry. 9... ’ . , , “4 ^ 8., J. & J. c % 108% 
eBrooklyn, Queens Oo. ub. .|-...| 2,000. ,000, "Env as un emp , Tenn.- Oct 31 : 

Kings Torney ie aio „ 4.750.000 4.750.000 „„ y, Memphis Street Railway Co.......... .| 100; 500,000] 500,000] «eet 15 | æ 

Kings County Traction Co. een W 6 66 „„ 6 100 4,500,000 4,500,000 1 X July 26, 97 es ee New Haven Conn.— Oct 31: 

Nassau Electric Railroad .......pfd.|...... 6,000,000} 6. 000. 0o⸗0ohoklkll 70 MH Fair Haven & Westville RR. . 25 1.500.000 900,0004 % 8., icson. dr 
5 . 50 1990000 100000 —— MÀ - = New Haven Street Railway Go.... 100 l. 250.000] 1,000'000 234 & A., July 96. | 60 2 
oBroo yn, E. road.. "oco , A , " 99 ee es New Haven & Centerville.......... 100 700,000 300,000 pM ntes Xs hi 

Buffalo. N. Y.—0«t31: Winchester Avenue RR.............| 25; 1,000,000| 600,000 ............ 40 42 

Buffaio & Niagara Falls Elec. Ry. . 100| 1,250,000, 1.250, 000 ud 66 New Opleans, La.—Oct 31: 

*Buffalo Railway Oo................| 100) 6,000,000) 5.870. 500% * Q. Dec.,'97. | 78% 79 Canal & Olaiborne RR. Oo 100 240.000 240. 000 bee „Jan., 98. (150 | .. 

Columbus O.—Oet 31: NET rleans & Carrollton RR...... 00| ,200,000 1,200,000 | 2% Q., Jan., 98. 12114] 125 

New Orleans Traction Co.. . . com. 100; 5,000,000) 5,000,000.  .................. 15. 

Oolumbus a aaa Railroad. . 180 1299900 89005 1 X Q., Aug., '98. 54% 555; New Orleans Traction Oe ise: pfd. 100) 2,500,000 2,500,000. ...... ecc "d i^ 

Oolumbus Oentra. Stree ve 0, om“ aa a cara r aCrescent City RR............. gunr. 100; 2,000,000 2,000,000 3 % S., Jan., 98. 13 32 

Charleston, S. C.—Oct 31: New Or. City & Lake RR. . . . gar. 100 2,000.000 2,000,000 1 % S., Jan., '98. 88 | 85 

Oharleston City Ry. Co 8 ; Orleans Rallroad....................| 50) 500.000 185,000 1 %., June, 94. | 28 25750 

Enterprise City RR. Oo PARN e 18 mores Jan., 98. |.- | 81. Charles Street Railway..........| 50} 1,000,000} 1,000,000 155 &. Jan., 88. 52% 55 

1 , * 6 „ „ 66 „%%% „„ 60 ee PT 
New YorkK—0ct 31: 

Chicago, I1L—90ct 31: 

Central Crosstown ER ee ee 100 600,000 600,000 2% % Q 255 oe 

85 Oy ene S T. RR. me 12,000,000 33 8 * Q. 290 | 295 Christopher & 10th Sts. RR..guar.| 100) — 650,000) 650.000 2 % Q., July, 98. 160 | 165 

Le t i Elevated R. 100 10,823,800 e ids Dry Dock, E. Brdw'y & Battery RR. 100 1,200,000. 1,200,000 1% % Q., Aug., 98. 170 | itO 

ke Pit West Side Elev. Ry. . 1 10,000,000} 10,000, —„—ͤũũ 2 1254 |dMetropolitan Street Ry. Co........| 100 30.000. 000 30, 000.000 114 % Q., Oct., 98 It, 16136 

Metro ol aa El cansi atk . 57 . 100 15,000,000 15,000,000 9555 6 2 6 „ . ee 8 eBleecker St. & Fulton Fy.Ry.guar 100 900,000 900,000 ZA % A., July, 98 30. 87 

Met. est * e . R Q ecc 299 00 15,000,000 2,500,000 EPIIT ee ee es SBroad way & Seventh Ave. . lar. 10⁰ 2,100,000 2,100,000 2% 76 Q. 216% 225 

North Chicago Shree ER. .. . I00 10,000, 000] 6, 600, 000 8 % Q., Oct., 98. 22834 224 90en. Park., N. & E. Rivers RR. guar 100 1,400,000, 1,200,000 274 % Q. 180 | 188 

North SE et C 0 500,000 1 249,900 TP" ee oe hEighth Avenue EIE cece 100 1,000,000 1.000. 000 —— — 348 855 

Bouth en di Ü 7 . 2, 000.000 1,601,200 R ee es si i42d St. & Grand St. Ferry RR.guar 100 750.000 715,000 414 % Q. 860 970 

West C * 00 20, 000, 000 IB. 189,000 174 % Q., Oct. 98. | 957% 9624 || jNintb Avenue Km........ . gugr. 100 00.000 800.000ꝶ 6 wees 150 140 
jChicago nee e. . unt. 1% 1,250,000 624,900 35 30 a S28 kSixth Avenue RR............guar| 100 2,000,000! 2,000,000. ..... ....... 200 | 225 
kChicago Passenger Ry.......guar.| 100| 2,000, 000 2,000,000/5 % 8. T 85 [Twenty-third St. R. R. Co..guar.| 100 600.000, 600,000 4 XQ. 38- | 420 

Cineinnati, Ohio.—Oct 31: Second Avenue RRR... n 100 Sion on. 1555 2 % a uly. 98. 178180 

ti Inc. Plane Ry.......com. Avenue RR................... , 12,000,000; 10,000,000 2 p. sh. Aug. £8. 6 | 167 

833 Inc. Plane Ry. 5 fd. 50 1,000,000 Ta 2 "0909252529229 : ee 20 m42da St., Manhatv'le & St. Nich. Av 100 2,500,000 2,500,000) 66 „%%% „6 6 6 660% 68 75 

Cincinnati, Newport & Oov. St. Ry. 100 4 88 8 309000 * X., Feb., 98. 3 8 *Union (Huckleberry) Ry. ........| 100| 2,000,000 2, 000, 0000 . . . . 175 | 190 

1071. 1 Park inc hy 50| 18,000,000 14,000,000 15; . Q., Jan., 98. 17 | 117% Newark N. J-—Oct 81: | 

j i 50 2,500,000 2,200,000 1 4 X Q.,Jan., 98. oe ee Consolidated Traction Co. of N. Jal 100 15,000,000 15,000,000 06€09a09e0900900965 50 51 

Cleveland, Ohio.—Oet 31: Newark Passenger Ry........ . 100; 6,000,000 6,000,000! 2. . . ... Z <2 

Axron, Bed. & Olev. Elec. Ry....... 3 , nRapid Transit Street Ry. 100 504,000 504,000 114 & A. 195 | 208 

and City R 100| 1,000,000| 1,000,000/34 & Jan., '98 89 | 41 te 

Dlevelane Electrie E 62 „„ „%„6„%„„ „ „6 6 „ „6 „ „0 100 8,000,000 7, 600, 000 . Oct., 98. 70% 71 Pittsburg. Pa.—Oct 81 : 

Clevelan © Ry... ... . . . 100| 12,000,000 12.000, 000 3 Q., Oct., 98. 7324] 81 0 cnn adr HET m 60| 500,000 500.000 0 " 

Mich.— Oct 31: oOonsolidated Traction CO. . . com. 50 15,000,000. 15,000,000 2 %, Jan., 95. 2€! 37 

Deorro me 5 Consolidated Traction Oo......pfd.| 50 15,000,000, 15,000,000 8 [n ay, '97. xs e 

Fi Wayne & Belle Isle Ry..........| 100) 2.000.000 1,250,000... —...- srt 100 pCentral Traction Oo . 50 1,500,000 400. (%% . e. » 

Re id Kalwa Oo 7 . . 100 400,000 400. 0005 & July, '96. 175 gOitizens’ Traction Oo. 50 8. 000.000 18.000.000 6 % A. 64k ` 

Detroit Electric Rail ay. . 299000] 250,000) . 90 | 100 rDuquesne Traction Oo...........| 50! 8,000,000 15.000 0006 % A. mz 

Ww 2 ndotte & Detroit River Ry. TY eee 1,000,000 1,000,000 2 2522 6 6 „ „„ „„ 66% seen ee sPittsburg Traction Co *s5*2420292292^4 ee 50 2,500,000 1.900.000 %, Aug., 95. ee EA 
y *****| 100} 250,000 200,000 ............ 100 | 110 Fedral St. & Pleasant Valley Ry..| 25| 1. 100.000 1.400, 0 27, %, Jan., '98 24 E 

Dayton O0.—Oct 31: pee shpat ney 5 Man, Trac. Co.... 25 8,000,000, 2,004,485 2 %, Aug., "95. n 

"ttepnurg rmingham Trac. 8,000,000, 8,000,000 V 9$, . 96. 

City 5 88 — — Son 100| 1,500,000} 1,470,600 i * Q., Jan.1,'98.,105 m Pittsburg & West End Ry. dnd: 50 1,500,000 1.50. 00 555 98 = ya 

Oity le's St y t Rallway...... pid. 100 600.000 600,000 1% „ Q.,Jan. 1,'98 |155 | 156 [Second Avenue Traction Co., com. 50 4,000,000] 14. 000.00 ũ ũ¶ꝶÜbU'ʒñ . . ' vi : 

People s ies 8 ees 1,100.000 „ | me em ccc 102 103 Suburban Rapid TranaitCo......... 50 800,000 200,000 eee 00999* ee e 


JJ) Ne NICE ANA NIU NEN NC AND NUR IRE 
$Unlisted. f Ex div. * Unlisted. 1 Full 

a Consolidation of Baitimore Traction Company and Citv & Suburban'Ra!lway Compan a Leased to N e N 
Seren controls Oltizens’ allway, North Baltimore Passenger Hattway” Bannore | b Eee Now Orleans Traction Company at 6 X on stock. 


. rag boar „ Railway, Pimiſco & Pikesville Railway c Leased to Centra] Orosstown Railroad at 8 % on stock and interest on bonds. 
b Leased to Boston Elevated Railroad Company. and Park. d Operating the former Met. Trac. system, that corporation having become extinct 
o Owned by Brooklyn Rapid Transit Company.. Id 15 RS reel EY: for 99 years; lease assigned to Metropolitan Street Ry. 
d Leased to Brooklyn Heights Railroad. Oo., which guarantees 10 & on capital stock. letropolltan Ste & Pavonia Ferry—now Metropolitan Street Railway, 


Leaseo ty Metropolitan Street Rail 397 ; 
e Stock owned by Brooklyn Rapid Transit Company; road operated b oom Hts. Co. f Leaseo to Metropolitan Street Ry. MO RM 1890, at 7215 . 


f Stock owned by Kings County Traction Company; road leased to Nassau Electric RR í Leased to Metropolitan Street Railway for 18 % on stock. 


Owned by Atlantic Ave. RR. and leased to Nassau system Jj Leased to Met. St. R rea 
0 . . . t 99 a : 
01 per share on cx enc tal ca n: paid as rental by lessee— West Chicago St. RR. Co.; k Leased to Metropolitan Strect Rel 3 i years, 8 & thereafter 
í Controls Dy lease Oh cago West "bison" kansas onra Timonie Railway, and Oo ^s Medco poten Se ORA Mabe OLI per 5 capital i 
West Ohicago Street Railroad Tunnel Company. j inii n Dividends of 134 )))) ce ont by pir bae. 


į 85 % per annum paid on outstanding capital as rental by lessee—North Obica Control * yearly guaranteed by Consolidated Traction Oom ny. 
Oom y 5 9025,100 of stock owned by West Chica, o Street Railroad 5 a 1 » I ntro te epi e y, Oent., Citizens, Duquesne, Furt Pitt ann] Pitte'h T Oo 


Rai 
Dart ranieed by West hire £o Wost Division Hallway Company; 6 & on §1,000,-|| q Leased to Fort Pitt Traction Company for 8% on E000 000 capital aioe” wee 


019 stock guaranteed by West Railroad Oo , lessee. Leased Tracti Octo 
— 8j. By. Go. — the Mt. A, W Fark rond, aequming tie bunds! $ Leased 80 Ooosolidsted Trsetion Sompeny lox 1 X on capital oboe: etter See 
Y 
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PASSENGER RAILWAYS. | | TELEPHONE AND TELEGRAPH OOS. 
eS eS . —— — 
Capital Stock. i 
x 5 Rate and Date of . 3 Rate and Date of 
AME. Par Authorz 4| Issued. Last Div. Bid. Asked. NAME. Par aren Issued. Last Div. Bid. | Asked, 
New Bedford Mass- Oct. 81; Boston, Mass.- Oct 31: 
Union Street Railway Oo...........| 100| $850,000) $850,000/2 , Feb. 98. .. | 150 A VV oe ce 100 50, 000, 000 28,650,000 ‘ * Q., Oct., 98. 278 280 
Northampton, Mass- Oet 31 : $ e elephone Co. 100 MS Aug. 8. 75 |.. 
Northampton Street Rv.............| 100} 800,000) — 225,0004 % A., Jan., 98. 165 | 175 Ne „ Co. 10,894, 800 10,804,600 $1.50 P Aug.'98. |136 |. 
ew YOPK.— Oct 81: 
Omaha, Neb.—0ct81: American Telegra 
ph & Cable Oo... 
Omaha Street Ry. „6 % „% „„ „% %%% % „% „ „6 „ „6 ve 100 5,000, 000 5,000,000 sovevecesocessones 25 80 8 HN & Bout 1 Am. Teleg. Oo.. eee 100 Mien ao 1 Ve 7 g ie 12 
E : ommerctal Oable Co. 000 | 000 000 1$ ` 
Paterson. N. J.— Oct. 81: Franklin Teleg. Coo 204 * guar, mes 1800 10,000,000 17 * 8 p 
Paterson Bv. COO. ec0c290999099904929 100 1,250,000 1,250,000 0909090009900900000 54 ee Erie Telegrapb & Telephone Co..... 100 5. O0. 000 1 800.000 i Q. "bu 198 75 45 
Providence R I. Oct 81: Gold & Stock Telg. Co.. guar. 6 %. 100 5.000.000 z 5 1 95 Q E^ * 109 112 
N. 1. International Ocean Tel Co.guar6%| 100 3,000, 0 ĩ ZOFOH 175 * Q. 110 
United Traction & Electric Oo .....| 100} 8, O00. 000 8, 000, 000 4 . Jan. 98. 68 | 70 [exſcan Telephone o 100 2 009.000 : "n 
ps *New York & New Jersey Tel. Co.. 000 000 8.723. , y 
,—Oct 81: y Fel. Co,, 100| 5,000,000) 3, 728, 000 July, 88. 154 
Philadelphia 80 2.000.000 m i 1 ,bacific & Atlantic Teleg. .gu&r. 4% 25| 2,000,000| ...... 1 d 78 755 
Fairmount Park Trans. Oo. . . 920 pd. 000. 1.770.000 2 %, Dec. 97. 440 Postal Telegraph Cable Co 
Hestonville, Man. & Fairmount.... 50 1,966,100} 11,968,100 2% %, July 15, 98. 40 T *Sout'n & Atlantic Telg. Oo guar.5 86 800 ee 1 %Q. ate BA 
Heston tu Man & Fairm’s..6 % pid. 50 533,900] {533,900 3 % S--July,'08. ( | ..  |ltOommercial Union Telegraph Oo..| 25 950,000, — 859,525/2/4 % 8. 85 | 99 
; ! e y t nion Telegraph Oo...) 25| 500,000 500.0003 % S., July, 98. 110 
aFairmount Pk. & Had. Pass. Ry. 50 800,000 800,000 3 7$ Feb. 1, 98. | 65 v 66_ Western Union Telegraph OOo. ? 97.870.000 1% % 0 t ar ° 921 nu 8 
vaar e Mon Os M 812% pd 8 30,000,000 2000 ER n un tDiv. guar. by Postal Teleg. Co. "um 870, 4 *, O4 t., 98. o! 98 
eseccoctoecsenst)ot9, 5/999 0.9.0 9 -" 5 ))) 7 9 
dCitizens’ Passenger Ry..... . 50} 600,000 $192.500'$8 share Q. 1 Miscellaneous. Oct 31: 
ey O 50 Tooo goo) 145.000 Saha eA ApS |n American Dist. Peleg. (Plinia Jis; 25| 400,000] . . .. . 11% N., Aug., 98. |14 |.. 
fLombard & South Street Ry... 25 eene 1,000,000 A. & O. 89 9074 Chceapenke & Potomac Tele . Co.. 100 „ „ 
d Second & Third Streets E. 5 1099855 104000050 $9 share A, Marn 98 65 * Chicago Telephone Co.. 5 100 i..... „ RON 51 d 
eople's Traction OOo. iss „000. „000.000 3 %, A., April, '93.| .-- ee Cent ; rte & Tale On (Poh V 55 sessa» besss 742 es 

erste en Passenger Ry....| 50; 1.500.000 4572. 800 95.25 share 1898. 135 136 ne 3 Ud tn on. 100 750,00 750,000  .... 182 1944 

Green & Ooates Passenger Ry. j 9900 150,000 3 % Jan., 1898. 186 Hudson River elephore Case ..| 100! 2,000,000} 2.000.000 1 % Q. 73 d 
5 Ry... pid... 730.000 ye Boc : | m [Northwestern Telegraph Co-.guar 50 2.500,000| 2,500,000 24 & Q. 110 18 
i wees " D - Y a TTTTTTTTPIMES 4 9 eee ° e e . I. ele 2 Ovccecce aay SD Si 
Philadelphia Fraction Doris Bo sees FSCO 6% A Mare. | | oe [Pouluern New Eng. Te ph. Setzer: 100 #00000) zz: | o hab hes 
‘ tal Pass. Ry. uar..| 50 1, 000, 000 540,000 $6 share—Jul „98. 140 | 145 
Satine rae as] M, NOR) ee Ware »* |i |ELECTRIC LIGHT AND ELECTRICAL MFG. COS. 
delphia City Pass. Ry. 3000, 475,000 $7.50 share July'98 180 
Philadelphia & Gray's Fy. RR.. 50| 1,000,000 298.650 83.50 share July 98 90 a Boston, Mass.— Oct 31; 
fRidg. Avenue Passenger Ry... 50 750,000 | 420,000 $12 ahare, July '98. 285 | 800 Fort Wayne Electric Co.. . ven Ses das 
ITutis delphia & Darby Ry.guar. S prn share July, 98. se | -. Ft. Wayne Elec Co. T. Sec. Series A. 25) ...... MO db se M 
jl7th & I9th Sts. Pass. Ky. guar...| 50 ........ 250,000 1% % S., July, '93. 157%) .. tGeneral Electric Co. [old] . com. 100 40,000,000! 80. 460.0002 9$ Q., Aug., 1899. | .. : 
jThirteenth & 15th Sts. Pase. Ny. 50 1,000,000) 335.000 811 ah. A., July, 88 216 Se General Electric Co. [new] ...... 5 100 18, 276, 000 18,226,000!  ...... : 82 is 
{Union Passenger Ry. Co. 50 1,500,000| (900,000 89.50 shre, July ‘98 220 a T.-H. Elec. Co..T. Secur., Neries D)) TENSES y 2» 8 
j West Philadelphia Pase. Ry. 50 750,000 750, 000 ö 10 share, July 98 225 | 23C Wert ing house Pee <M fg.Co.com.| 50 ...... 146.700 84 314 
LM . 'eatinghouse El. & Mfg. Co. pfd. 50 4,000,000: 8,996,053.13 E „ 98. 
Rochester. N. V . Oct 31: Westinghouse El. & Mfg. Oo. assent.| 50 11,000,000) 8,195,126 ms OS - ji 
Rochester Railway Co... . . . . 100 5,000,000) 5,000,000} l. 14 19 |New York.-9Oct31: 
Reading, Pa.—Oct 31: Edison Elec. ig Oo., New York.. 100! 9,138,000! 7,988,000 "TNT 
jReading Traction Co. ... . | .. | 1,000,000! 1.000.000 Semi-an.,Jan. &Jy| 18 | 20 55 IE Co., Brooklyn. . 100 4,000,000] 4, 000, 0001 % Oct., 98. pi ra 
kCity Passenger Ry. . ... . 0 350.000 350000 Tan. 98. Y uM zdison Ore Milling Co......... e 100 cius DM at ' 11 14 
L t Reading Electric Ry. .. . 50 1.000 900 1 000 Jau. '98; 85 ae Edison Electric Storage Oo......... dd f 
Eas 000, 000 11,000,000 Jan. , 98. „ [|tGeneral Electric Co. [old|....com.| 100) 40. 000. 000 30.460.000 2 X Q. sal 
— Oct 31: General El i Pw . nR NAN R 926. 2% Q., Aug , 1898. | -- ue 
St. Louis Mo. al Electric Co. [new]... 100 18,278,000; 18 276,000 8I 8 
Fourth Street & AR e| 60! 800,000 150,000] ..........- m " Interior Conduit & Insulation Co. 100 1,000,000 1,000,000. MU 41 4 
Lindell . ane 250 00 190000 "PEN ui [us Pittsburg, Pa, oeta: — 
1 ilwa 6 6õ eee so oo sene ee 2,5 ; " 9, x ’ 8 ee 2 * J ane Q tet ewe * ` " . 
P Aran E & Fair Grounds .. 2:500 000 2.500.000 l PAOK 5 p East End Electric Light Oo.........| 50|  800,000| 800,000 J i J ea 110 

Sent ie. r.. 16 2000.00] saei Od. | #2 [rà Philadelphia, Pa.— oct 31: 

Missouri R R — 22 6 6 6% „%„„„„4„4„4„6 50 2,100,000 2.300,000'1 % Oct 98. 170 175 Ha ison ectric g t * 9 9099'«.^-*« v 100 2.000,000 coerce „ 144% ee 
People's RR. Co . sase. 50 1.000.000 800 000 50€ Dee: 189 i Electric Storage Battery Oo..com.| 100! 8,500,000] ...... EK 4C 4l 

jectrie Růy ... . . . com. 500. ; > dod ui ga || Electric Storage Battery Co...pfd.| 100| 5,000,000 .. ... É : 
Southern E y 50 500,000 500,000) ...... eee S7 59% f Ht. Lt. & P 000, — 48 48 
Southern Electric Ry. . . .. 6 & pref.| 100| 1,000,000! 1, 00.000 &, July, '98. 114 118 10 Ht. 4 & ow. Co. . com.] 50! 5,000,000| ...... |50c. p. sh., Oct. 97. . 
8t. Louis & Suburban Ry.. „6 6 „„ „4 100 2,500,000 2,500,000 $20962590950020099 * 52 53 N Elec 71 1 don 10 3 Oe A trate 6 %, Oct., 97. oe ee 
Union Depot RRR... . 100 4,000,000) 4, 000, 0008 % A., July, 9. 175 [Southern Elec. Light & Power Oo.. 10 787 500 187 500 iai ene 16 n 
cn Franc Co T 100| 1.000 1 Miscellaneous. Oct 31: ' De s 
California St. Cable RR... 000,000} 600, 000 50c. monthly. 08 | 109 ° : 
Geary Street Park & Ocean RR. .....| 100 1,000,000 875,000. 2.50 share. 96; 45 50 1 SE Co wessvot600000eeeecoeovovsoedo 50| ...... 2 22 osooso ee ee 
Market Street Ky. ee . . 100 18,750,000] 18,750,000 C., 60c. per share. 54% 55 i ie 1 8 1 25 500,000 — 82 85 
Presidio & Ferries «*.9099929609*92* 100 1,000,000 650,000 $0009009090949095090 9 oe 1 etie Mfg. FF. 25 5 NODE 2 ll " 
Scranton, Pa — Oct 31: artford (Conn.) Elec. Light Co. ...| 100} 850,000) ...... xs 120 125 
Scranton Railway Co. . . DO 6,000,000 2, 500, 000 . . . 11 15 n vou) xor Power CO.. 25| 175,000] ...... AVION 4 H 
m Scranton & Carbondale Trac. OO. . 100, 500,000 500,000 15 18 Narr aven (Conn.) Elec. Lt. Co....| 100 100,000} ...... T 170 | 180 
m Scranton & Pittston Traction Co. . 100; 1, 050, 000 1, 050, 000 ER E» 5 Io) or Co. 100 1.200, 00 ...... 12 Q., Oct., 98. 84 
Springfield Ill.—Oct 31: Royal Elec. Co. (Montreal)..........| ..| 1,000000] ;.... | 2*«XQ i dee ied 
Springfield Consolidated Ry ......... 100 750,000 750,000 . . . . . m n 0 „ . Co.. . 100] 1, 085,000 1,085,000 184 % Q 135 18574 

' 10mson-Houston Welding Oo....... 100 — i 
Springfield O.—Oct31: Woonsocket (R. I.) Electric Co. 100| . .... | ...... p eS uem T" 
Springfield Street Ry. . ...... . . 100 1. 000, 000 1, 000, 0000 . sè 2 tOn Aug. 17 last by a majority vote of the stockholders the capital stock was reduced 
Springtield, Mass.— Oct 31: | to $20,827,.00. of which $15, -76,00) is common and 32,551,200 preferred. 1 Ex div. 
Springfield Street Ry. . 100| 1,200,000) 1,166,700,8 € A. 195 | 205 ALLIED INDUSTRIES. 
Toronto Canada. Oct 31: i 
Toronto Ry. Co t 9 .. q 100 6.000, 000 6,000,000 134 % S. 10314! 1037% Boston Mass. - Oct 31: | 
Montreal Street Railway Co . 4,000,000) 4,000,000 4 % S. 2.8 27% || American Electric Heating Oo.. . 50 10,000,000) . . .. dd "NUN 
meee [Street Ry. & Illu'g Properties...pfd! 100, 4,500,000 1. 248. 700 83 per sh. Feb. I. 988 | 85 
Washington, D. C.- Oct 31: ) United Electric Securities Co... pfd. 100 1 000 3% % May 2, 98. 85 87 
e i 500,000 50000 0 ——— T ss NV Og à 
Belt Ry, OOo OnE) 100 112,000,000 12,000,000 ese. per sh, Oct. 7. 7374) 19. | Ne NV VOK. Oct 31: 
Golutibla Ky 00.2 seven. UI 80 40000 400.000 % . | .. || Jonsolidated Electric Storage Oo... ; 1s | 20 
Eckington & Soldiers’ Home Hy....| 50 707.000 652,000 ae 5 5 Edison EUrOpe@an......sccccccccecccsscennccses MES 1 8 
Georgetown & Tenallytown Hy.....| 50| 200,000 200.000 .. „„ Du Dun Co MR Oo.. " 100 105 
1 i OO... Com. 

Metropolitan RR, Co . 50 1,000,000) 458,900 2% % Q. 125 | 126 Vorhlngton Punip Go... outa 96 90 
worcester, Mass. Oct 81: > = ; 
„Worcester Traction Co........com.| 100} 8,000,000} 8.900, 000 . . . n | 18 Araoc phia; ra dcs 
Worcester Traction Co......6 % pfd. 100 89900 2,000,000 3 % S., Feb., 98. 9524) 98 "eot Phedmati mo — pd. -— "ON 
Worcester & Suburban Street Ry... , 542,500 4 f , 1897. 8⁵ ses Tnited Gaa Improvement Co. scrip. T PM DN 
WilkesbaPre, Pa.—Oct 81: Velsbach Commercial Co. is com. ib 74 15 
Wilkesbarre & Wyoming Val. Trac.) 100! 5,000,000} 5,000,000! 1%, Jan., 97. 24 29 * elabach Commercial Oo......pfd. : PI ss : 
NOMEeSDATEO C—O —— — || Nelsbach Light Coo 45 | 46 

$ Unlisted. t Pald 2 1 Panl paid. | Outstanding. ¿Ex aiv. Welsbach Light Oo., Oanada. ...... ne 2 
Leased to Hestonville, Man. Fairmount Passenger Ky. for 6 & on stock per annu = ; UE 

b Consolidatios, fElectric, People’sand Philadelphia Traction companies. Fired change: Pittsburg. Fao: 

and allindebte ness of constituent and leased companies assumed by Union Traction Com Jarborundum Mfg. Co. . . . ‘ 
pany. 4tandard Underground Oable Oo... Q 117 liig 
Practically all shares owned by Union Traction Company. 2 : 

d Lease to Frankford & Southwark Passenger Ry. assumed by Electric Traction Oo. Miscellaneous. Oct 31; 

e Leased to Electric Traction Company. ‘Barney & Smith Oar go. . . .. com. vos 15 
Gontrolled by Frankford & Southwark Passenger Railway. "Barney & Smith Car Oo........ptd. 2% : 55 
Leased to People's Passenger Railway at $5 per share. Billings & Spencer Co............... NS 80 |85 

$ Majority of stock owned by People's Traction Company. Consol. Oar Heating Oo............. 1% & Feb. 98 82 |853 

4 Leased to Unlon Traction Company. Johns-Pratt (OL. T rara NR EE e s. : 5 90 100 

j Lease transferred to Union Traction Oompany. *Pratt & Whitney Oo...........com. ed 118 

ij Leased to United Traction Oo. ata rental of $10,000 per an. in 1866-7-8, $20,000 p. a., In «Pratt & Whitney Oo............ptd! ecc. 45 | 60 

13 1900 and $30,000 per annum thereafte:, y ayablesemi-annually, rental declared as a divi- VWillwell-Bierce Go . . . . . . com. — 70 | 80 
deni semi-annually. Stillwell-Bierco Co. d. 2% Sept. 1, 97 96 | 98 
* Dividend of 10 % guaranteed by Keading Traction Company. Shults Belting Oo es. ` EM eo |29 
St. Oharles Car Qo od e$ | 9 


i Dividend of 6% & guaranteed by Reading Traction Company. 
m Led and operated by the Scranton Railway Company, formerly Scranton Tree. Oo.] * Unlisted. 


"'*veee999099»*e3 $227 


New Haven 7 Div.) Ist tg. 58. 
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BONDS. 


PASSENGER RAILWAY. 


Albany, N. Y. 
Date o! Quotation— Oct 51, 1898 


.| $500 
he Albany Ry. CO.. . Gen. mtg. 5s. 750, 
Watervielt Turnpike & RR. Ist mtg. 6s 850 
Watervlelt Turnpike & RR..2d mtg. 6s. 150, 
y Olty Railway Co. Ist 5s e 


Interest . by Albany Ry. Co. 
Irina and interest guar, by 
y Ry.Co 


Baltimore Md. 
Date of Quotation— Oct 31, 1898 


Baltimore City Pass. Ry. . Ist mtg. g. 58. 2,000,000 
Baltimore Traction Oo....... lst mtg. 5s.| 1,500,000 
Baltimore Trac. Oo.. Exten. & Imp. g.6s,| 1,250,000 
Bal. Trac. Oo.. No. Balto div. Ist mtg. g.5s| 1,750,000 
Bal. Trac. Co Coll. Trust. Ist vo. g. 5s 750,000 
ale Traction Co. Convertible 58.“ 800,000 
ntral Pass. E OO... Ist mtg. 68 96,000 
Central Pass. Ry. OO. Cons. mtg. g. 5s 601,000 
ty & Suburban Ry... . . Ist mtg. g 5. | 8,000,000 
Lake Roland Elev.. ............lst mtg. 5a. emper 


Metropolitan Ry. (Waash.).1st mtg. g. 5s. 


+The bonds of the Baltimore Traction 
Oo., the City & Suburban Ry. and the 
Lake Roland Elev. were all assumed by 
the Baltimore Consolidated Ry. Co. 

18151,0001n escrow to retire lat. mig. bds. 


Date of Quotation — Oct 31, 1898, 
Lynn & Boston RR. . . Ist mtg. g. ds. 
West End Street Ry........ Deben. g. 5s. 
West End Street Ry....... Deben. g. 4s. 

+$1,674,000 in escrow to retire outstand- 
ing bonds of absorbed companies, 


Chapleston S.C. 


Date oj Quotation— Oct 81, 1898. 


Enterprise Street RR... . Ist mtg. 58. 
harleston City Rày) . Ist mtg. 6s. 
TOontrolled by Charleston St. Ry. Co. 


Chicago III. 


Date of Quotation—Oct 31, 1898, 
Ohicago Oity Ry...........1st mtg. 4) s. 
Chicago Passenger Ry...... Ist mtg. 6s. 
Ohicago Passenger Ry...Cons. mtg. 6s. 

icago & So. Side R T.. . Ist mtg. g. 5s. 
cago & So. Side R. T........... An, 
emer odes Div. Ry..... lst mtg 44s, 
ke Elevated RR. Ist mtg. g. 58. 
Metrop. W. Side Elev. Ry. Ist mtg. g. 5a. 
North Chicago St. RR........ lst mtg. 5s. 
North Chicago St. RR. .. Cert. indeb. 6s. 
North Ohicago City Ry...... lst mtg. 65. 
North Ohicago City Ry..... consol. 4 
West Chicago St. ess be Ist mtg. 
West Chicago St. RR........ Deben. 6s... 
West Chicago St. RR. . Con. mtg. g. 53. 
W. Ohicago St. RR. Tunnel..ist mtg. 5a. 
Redeemable at option on 60 da. notice. 
Funded debt assumed by Chicago W. 
. Ry. Oo., controlli Interest of 
which is owned by W. Chicago St. RR. 


Co., lessee. 
M mS to call after Oct. 1, 1899, at 
and interest. 
Assumed by W. Chi. RR. Oo., lessee. 
Int. guar. by W. Ohicago St. RR. Co. 


Cincinnati, O. 


JDateoj Quotation— Oct 31, 1898 


Oin. New. & Cov.8t. Ry. 1st Con.mtg. g.5s 
Mt. Adams & Eden P'k In. Ist mtg. 6s. 
Mt. Adams & Eden P'k In. . Ist * 6a. 


. Cov. & Oin. St. Ry. . Ist mtg. 6s. 
180. Oov. & Oin. St. abc ...2d mtg. 68. 

Assumed by the Oincin. St. Ry. Co. 
,000 reserved to retire lst mtg. bds. 


Cleveland, O. 
Date of Quotation—Oct 31 1898. 


- 


583 
EEL 


E 
28 


32858 


388888888 


3 


- 


rpEmen ofa 
85338882833 
8888888 


35388 
28288 


entem Electric 1 Ist mig. g. 5s. 
Iumbus (O.) Cent. Ry.. 
A East Cleveland RR.......... lst mtg. 5a. 
Ft. Wayne (Ind.) Elec. Ry. Ist mtg. g. 6s. 
Lorain (O.) Street Ry. . . . lat mtg. 6s. 
181. Ry. Oo., Grand Rapids. .. let mtg. 5s. 
781.900.000 in escrow to retire bouds of 
absorbed companies, marked a. 
[Interest guar. by Oons. St. Ky. Co. 


Detroit, Mich. 
Date of Quotation—Oct 81, 1898. 


2 
E 
= 


888 
8888 


- 


let . 5a. 

bg ,000 in escrow to retire bonds of 

Det. Oity Ry. and Grand River St. Ry. 
New Haven Conn. 


Date of Quotation—Oct 31, 1898, 
New Haven St. Ry. . . Ist mtg. g. 5a. 


venue RR. lei mtg. g. 5s. 
Winehester Avenue RR. Deben. . 


Date of Quotation— Oct 81, 1898, 


| New Orleans La. 


Canal & Claiborne RR... . . . Ist mtg. 66. $150,000 | $150,000 |1912| M. & N. 
$29,000 |1905| — ... 225 Crescent City RR............ lst mtg. 6% 50,000 |1899| M. & N. 
427,500 |1930) J. & J. 112% Orescent City RR.......Cons. mtg. g. 5a | 5,000,000 | 8,000,000 |1943| J. & J. 
875,000 |1947| M. & N. |*111 New Orleans City RR... .. . . Ist mtg. 66. — 416,500 899,000 |1908| J. & D. 
850,000 1919 M. & N. |*119% TN. Orl's City & Lake RR..1st mtg. g. 5a.| 5,000,000 | 2,599,500 |1943| J. & J. 
150,000 |1919| M. & N. 115 N. Orleans & Carrollton RR.2d mtg. g. 6s ,000 850,000 F. & A, 
xxx. aun) "iR *10614 | ...... Orleans Rallroad CO... . . . Cons. mtg. 6s.| 300,000 80,000 J. XJ. 
tSt. Charles St. RR. CO. . Ist. mtg. 6 300, 000 75,000 1906 J. & D. 
19423,500 in escrow to retire New Or- 
leans Oity RR. Co.’s lst mtg. bonds. 
1$90,000 outstanding. 
New York. 
Date of Quotation— Oct 31, 1898. 
Atlantic Ave. (Brooklyn) . Imp. g. 58. 1,500,000 | 1,500,000 J. & J. 
2,000,000 |1911| M. & N. | 115% | 117. |Atlantic Av. (Brooklyn). Istgen. ig. 56. , 759,000 759,000 |1909| M. & 8. 
1,500,000 |1929| M. & N. | 115% | 116. ||fAtlantic Av. (Brooklyn). .Oona. mtg. 5s.| 9,000,000 | 1,966,000 A. & O. 
1,250,000 |1901| M. & S. | 10274 | 108% Brodway & 7th Ave.1stcons. mtg. E. 58. 12,500,000 | 7,650,000 J. & D. 
1,750,000 lat] J. & D. | 116% | 16 Broadway & 7th Ave. Ist mtg. 5s.| 1,500,000 1,500,000 J. & D. 
Lodi 19 00 J. & T. IC % | 104 Broadway & 7th Ave.. 2d mig. 56% , 500,000 500,000 J. & J. 
ee 196] N. & M. | 10874 Tee Broad way Surface... Ist mtg. 56. 1,125,000 1,125.00 98 
117,000 1912 J. k J. Broadway Surface........ 2d mtg. 5 1,000,000 1,000,000 |1905] ...... 
580,000 |1932/ M. & N. | 118 120 Brooklyn Oity RR. Co., Ist cons mtg. 5s 6,000,000 6,000,000 J. & J. 
8,000,000 |1922| J. & D. 115 11234 Site he City & Newtown..1st mtg. 5s.| 2,000,000 2,000,000 | 1989) J. & J. 
1,000,000 1942] M. & S. 118 113% Brooklyn, Bath & W.E. RR. Gen. mtg.5s. 1,000,000 448.000 1888 J. & J. 
1,850,000 1925 F. & A 119% | 120 rooklyn Heights RR...... Ist. mtg. 5a | , 250,000 250,000 A. K O. 
Brooklyn, Q's Oo. & Sub'n. . Ist mig 5s 3.500.000 | 8,500.000 J. & J, 
Brooklyn, Q's Co. & Sub'n..1stcons.5«| $:500.000 | 2,750.000 M. & N. 
Brooklyn Rapid Transit... gold 5a | 7,000000 | 5,181,000 [1945| ......... 
Bleecker St. & Fult'n Fer'y RR. lst mtg. 7. 700,000 700.000 11900]. . .. 
Cent P'k, N. & E. R. RR. Ist cons. mtg. 78. 1,200,000 | 1,200,000 190 J. & D. 
Central Crosstown ...en mtg. 68 250,000 250,000 1922 M. & N. 
Coney Island & Brooklyn RR. lst mtg.5s| , 300,000 800,000 J. & J. 
2D. Dock, E. Bd'y & Bat'y R.gen mtg 1,000,000 980,000 |1932| J. & D. 
„rs Dock, E. Bd'y & Baty Rit sone F. 1,100,000 | 1,100,000 |1914| F. & A. 
8,702,000 |1924| J. & D. | 1604 | 10134 | Eighth Av. RR. Qo TT Cert. indebt. 6 . 1,000,000 | 1,000,000 F. & A. 
8,000,000 |1902| M.& N, | 105 | 1055, | 2d St., Man. &St. Nich. Av..l«t mig. G8. 1,200,000 | 1,200.000 M. & 8, 
2,000,000 |1914| M. & 8. 109 2d St., Man. & St. N. Av..2d mtg. inc. 68. 1,500,000 1,500,000 J. & J. 
Lex. Ave. & Pav. Ferry RR.1st mtg. g. 58. 5,000,000 5,000,000 M. & 8, 
Metropolitan St Ry Co..g. m. cl. tr. g. 5«| '2,500,0°0 1 500,000 F. & A, 
Second Avenue Ry..Gen. cons, mig. 58. 1,000,000 | 1,600 000 M. & N. 
Second Avenue Ry.............. Deb. 5s.| , 900,000 800.000 J.& J. 
Steinway Ry. (L. L. -- lst mtg. g. 68 1,500,000 | 1,500,000 J. & J. 
ea mtg. 58 850,000 850,000 1919 
47,000 |1906| J. & J Third Avenue RR...... Ist mtg. g. 5s 5,000,000 5,000,000 J. KJ. 
wens eee „[ Twenty-third Street Ry......18$ mtg. 6a] — c 7 J. & J. 
Twenty-third Street Ry..........Deb..5s| , 150,000 | 150,000 J. & J. 
Union (Huckleberry) iron lst mtg. 58. ?:000,000 | 2,000,000 F. & A 
!T Westchester El c RR Ist mtg. 5s 500,000 500,000 J. & J. 
10 ,085,000 1n escrow to retire gen. mtg. 
4,619,500 1901 J. & J. | 102% | 102 184.850, 000 in escrow to retire maturi 
400,000 |1908| F. & 4. 102 ^ ||obligations. e 
600,000 1929 J. & D; | cess die $552,000 in escrow to retire Ist and 2d 
7,500,000 |1929 A.. & O. go rene 
750,000 1907 J. & J. | o — $90,000. 
4,040,000 00 J. & J. | 10534 | „nn. 1 Guar. by Union Ry. Oo. 
781,200 102 J. & J. |o Toronto Canada 
15,000,000 |1942| F. & A. | 59 Date oj Quotation— j 
3,171,000 |1906| J. & J. | 10434 | 10134 à Oct 31. 1898, 
500.000 1911 J: & EA L5 108 Montreal St. 3 1 mtg. 5a. 2,500,000 800,000 M & 8 
500,000 1900 J. & J. | . |... || Toronto Bt. Ry. . ici mtg. g. 143. 4,550,000 | 2,200,000 M. & S. 
2,500,000 1927 M. & N. 105. | ...... 1$85,000 per m. single track authorized. 
er 1928 M; eN. 100% 16135 $600,000 in escrow to retire 6s due in 1901. 
’ . . 2 2 
6,000,000 1986] ...... Sis (Oe ae Philadelphia. 
„500, 1909 F. & A, | vere Date of Quotation Oct 31, 1898 
Continental Pass. Ry. . lst. mtg.6s| 850,000 810,000 J. & J, 
Empire Pass. Ry......... Ys mtg. 76 800,000 200,000 J. X. 
reene & Coates St. Ry. Ist mtg.6s| 100,000 100,000 J. X J, 
Lombard & So. St. Pass. Ey lst mtg. 6s 150,000 sssesscee lanmn| 8888 LE 
People's Pass, Ry. . enl mtg. 76 250,000 250,000 J. & J. 
People’s Pass. Ry.. LDIIIDIDITITT 2d intg. 5a 500,000 458,000 J. & J. 
People's Pass. Ry. . . . Oons. mig. 56 1,125,000 867,000 M. & 8, 
People's Pass. Ry. . Stk. tra. cert. g. 4« | 5,698,210 |  ...... 900 
Phila. City Passenger Ry......lst mtg. 200,000 200,000 J &J. 
Philadelphia Trac. Co........Ooll. tr. g. 4«.| 1,800,000 | 1,018,000 F. & A 
Thirteenth & 15th St. Ry. .. Ist mtg. 76. 100.000 100,000 A.&0 
[ nlon Passenger Ry..............18tm$g.5s.| 500,000 500,000 A. & 0. 
2,500,000 1922 J. & J. |105 10514 As nion Traction Co. . Ool tr.4s.| 29,785,000 | 29,724,876 A. & O, 
46.000 1900 A. & Ô. 108 109 Vest End Passen er Ry......... Ist mtg. 76. TP — 
100.000 1908 A. & O. III West Phila. Pass. by 8 Ist mtg. g. 6s. 250,000 246,000 A.&0 
531,000 1906 M. & S. 10714 | 108 West. Phila. Pass. Ry. . . . 2d mtg. 5a. 750,000 750,000 M. & N. 
250.000 1912 M. & S. 119% The trust certificates wore issued to 
400,000 1982 J. & J. 888 135 pay for the shares of the Electric and 
People’s Traction lines pure x 
Pittsburg, Pa. 
Date of Quotation—Oct 81, 1898, 
Birmingham, Knox & Allentown......6«.| 500,000 500,060 M. & 8, 
600,000 1903 M. & 8. 106 107 Central Traction G Ist mtg. 58. 875,000 875,000 J. &. J 
2,500,000 1922 J. & J. 105 105% ||Citizens’ Traction Co. Ist mtg. 58. 1,250,000 1,250,000 A. & O. 
2.000.000 1909 J. & J. 104 1043, |*Duquesne Traction Co......... mtg. 58. 1,500,000 | 1,500,000 J. & J. 
1.249.000 1918 M. & 8. | 108 106 *Fed l St. & Pleas. Val. Jack's Run.....5« 50,000 50;000 J. & J. 
1.500.000 1918 M. & N. | sc | esse. Fed’! St. K Pleasant Valley. . Cons. 5s.| 1,250,000 1,250,000 J. & J. 
1,000,000 1910 M. & S. | 108 104% Millvale, Etna &Sharpsburg.............. 750,000 750.000 M. & N. 
3 | M NES | severe eo. ||Pittsburg, Crafton & Mansfleld...........58,| 280,000 250,000 J. & J. 
200.000 X ET - ie 50 Pittsburg Traction Co. . lst mtg. 58. 750,000 750,000 A. & O. 
600.000 J. & 5 Pittsburg & Birmingham eh Ist mtg. 5s.| 1,500,000 | 1,500,000 M. & N, 
, Pittsburg & West End. lst mtg. 5a.| 500,000 500,000 J. & J. 
*Pg'h., Allegh. & Manch.....Gen. mtg. 58. 1,500,000 1 400,000 A. & O. 
Second Ave. Traction Gol 586. 2,500000 | 2,000000 1994| J. & D 
Sub. Rapid Transit Railway Co. 6s.| 500,000 500,000 M. & 8, 
Providence R. I. 
gre 15 2 a 9774 | 9834 Date of Quotation — Oct 31, 1898, 
1.800.000 TAD; l... 105 || Newport Street Ry. Coupon 5s 50,000 
, , Y 50,000 1910| J. & D. 
United Trac, & Elec. Oo.....1st mtg. g. 5«| 9,000,000 8,247,000 |1988| M. & 8. 
St. Louts. 
Date of Quotation— Oct 31, 1898, 
600,000 1918 M. & B, | 108 rom Baden & St. Louis RR. .. mtg. 56. 0. 000 250,000 1918 J. & J. 
250,000 & D. | 104 «++» Cass Ave. & Fair Gds. By. , It — 5s.| 2,000,000 1.901,000 |1912| J. & Y 
600,000 & N, | 106 aes Oitisens’ Railway (o.............18¢ mte €« | 9,000,000 1,500,000 190% J. & J, 


"With interest. "Un listed, 
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Amount. 


NAME. Anthorized.| Issued. |Due| periods. | Bid. | Asked. 


St. Louis. 
Date oj Quotation— Oct 81.1898, 


Jefferson Avenue Ry. .... . ... Ist mtg. 5s. 400,000 400,000 |1905 M. & N. | 101 108 
Lindell Ry. Co.... . . ... Ist mtg. 5a| 1.500.000 1,500.000 911 F. & A. | 107 109 
Missouri RR. oo 1.000 000 700,000 1916 M. & 8. | 107 108 
Mound City BR. Qo...... — lat mtg. 68. 400, 000 800,000 1910 A. & O. 101 108 
eople'a RR. Co... .. . . . . . . . Ist mig. 68 125,000 125,000 | 1902! J. & D. 98 101 
People's RR. Oo.... e 2d mtg. 78. 75,000 75,000 |i9)2 M. & N. | 97% 100 
eople's RR. Co................ Cons. mtg. 68. 1,000,000 800,000 |1904| J. & J. rx 
St. Louis & K. St. L. Electric..18$ mig. 6». 75,000 75,000 1905 J. & J. 100 101 
St. Louis RR. Co........ . . 18t mig. 58.| 2,000,000 2, 000.000 |190; M. & N. 1005 | 101% 
St. Loula & Sub. Ry. lst mtg. g. 58. 2,000,000 1,400,000 |1921| F. & A. 101% | 102 
St. Louis & Sub. Ry................ Income 5a. 800,000 300,000. 60 65 
Southern Electric Ry. . Cons. mig. 6a. 500,000 500,000 1909 M. & N. | 118 115 
Taylor Avenue St. Ry. lst mtg. g. 68. 500,000 500.000 1918 J. & J. 112 113 
nion Depot RR. Co. . Ist cons. mtg. 68. 1,091,000 | 1,091,000 1900 A. & O. | 1025% | 103% 
Union Depot RR. Oo.........Oons. mtg. 686. 8,500,000 1,787,000 |1918| J. & J. 114% 11554 
Controlled by St. Louis RR. Oo. 
Controlled by Union Depot RE. Oo. 
Jontrolied by Lindell RR. Co. : 
$200,000 in escrow to retire lst & 2d 
mtg. 
¢$600,000 in escrow. 
1 200,000 in escrow to retire Ist mig. 
D B. 
San Francisco Cal. 
Date of Quotation— Oct, 1898. 
California St. Cable RR. . Ist mtg. g. 58. 1,002,000 900,000 1915 J. & J. |. 116%) 117 
tFerries & Cliff House Ry.....1st mtg. 6s.) 650.000 650,000 1914 M. & 8. | ...... 116% 
Geary St., Park & Ocean BR..1st. mtg. 5s. 1,000,000 671,000 |1921| A. & O. 94 | 100 
Market St. Oable Ry. Co. .. Ist mtg. g. 68. 8,000,000 8,000,000 1918 J. & J. 12734: 129 
Metropolitan Ry. Co.. lat mtg. 20. 0000-4 . . „ 
Lannie Cable Oo......... eO. Iat mtg. 68. 2,000,000 | 2,000,000 11918) A. & O. 128^- 130 
Park & Cliff House RR... . .. lat mtg. 68. — 850,000 850,00 1912 J. & J. 106 | .... 
Park & Ocean RR.................18$ mtg. 68. 250,000 250 000 1914| J. & J. n2 f 
Seele St. Ry. N lst mtg. On. 700,000 700,000 |1912| M. & S. 119 | 120 
Sutter St. Ry. Oo............... lst mtg. g. 58. 1,000,000 900,000 |1918 M. KN. ose 
tOontrolled by Market 8t. Ry. Co. 
Washington D. C. 
Date of Quotation— Oct 81, 1898. 
Belt Ry. Co. . . .. .. O. A mtg 58. 500.000 450,000 1920 J. & J. | .... T 
Columbia Ry EG „ mtg. 65. 500,000 500,000 1914 A. & O. 122 126 
Eckington & Soldiers’ Homa. mig. 6s. 200,000 200,000 19110 J. & D. 100 105 
Metropolitan RR. Co.. . Coll tr. cons. 68. 500, 000 500,000 1901 J. & J. 125 | E 
1850, 000 in escrow to retire Ist mig. bds. 
Miscellaneous. 
Date of Quotation— Oct 31. 1898. 
Bridgeport Traction Oo........ ist mtg. 58. 2,000,000 | 1.688, oo0 1923] J. & J. | 100 105 
Buffalo (N. Y.) Ry. Co.... Oons. mtg. 58.| 5,000,000 | 8,513,000|1931| F. & A. 115 116 
Citizens’ St. R. (Ind! polis). 1st cons.m.58) 4,000,000 3, 000, 001933 M. & N. 79 80 
Crosstown St. Ry. (Buffalo)..1«t. mig. 58. 3,000,000 | 2,366,000/1932| M. & N. 10%) 11 34 
Columbus (O.) St. Ry. . . . Ist cona. g. 58. 8,000,000 | 2,261.000|1932| J. & J. 93 101 
onsolidated Traction (N. J.)..14t mtg.5s) 15,000,000 | 13,965,000|1933| J. & D. 108 10814 
Crosst' n St. Ry. (Colu’s, 9 mtg.g.59| 2,000,000 572,000 1933 J. & D. 100 102 
enver City Cable Ry. st mtg. g. 68. 4,000,000 | 3, 800, 0001920 J. & J. 18 22 
Denver Con. Tram'y Co. . Con. m. g.5s.| 4,000,000 922.000/1933| A. & G. 80 81 
Louisville (K y.) Ry. Ist cona. mtg. g. 54. 6,000,000 | 1,931, 001930 J. & J. 115 118% 
Minneapolis St. Ry..18$ cons. mtg. g. 54) 5,000,000 | 1,050,000 1919! J. & J. 96 100 
No. Hudson Co. Ry. (N. J.). Gong. mt. 58] 8,000,000 2, 378, 000192 J. & J. 108 104 
o. Hudson Co. Ry. (N.J.)..2d mtg. 5s. 550,000 550,000 19 M. & N. kon 
No. Hudson Oo. Ry. (N. J.). . . . Deb. 6s. 500,000 439, 0001902 F. & .. 
Paterson (N. J.) Ry.......Oons. mig g. 68. 1,250,000 | 1,000,000|1931| J. & D. 108 108 
Rechester (N. Y.) RR Int mtg. 5a. 8,000,000 2,000,000 1930 A. & O. 99 101 
Bt. Paul City Ry. ..... ...... DONS. R. 68.| 5,500,000 4. 298. 0001 . .... co 92 
S$. Paul Oity By... . . .. .. DOD. g. 66. 1,000,000 1,000,000 1900 ede 90 923 
+81,000,000 In escrow to retire Ist and 
d mtg. bds. 
1$500,000 in treasury. Bonds guar. by 
Buffalo Ry. Co. 
$$760,000 in escrow to retire bonds of 
Q. C. St. RR. Co. 
887,000 in treasury. 
$960,000 res ved to redeem prior liens. 
20,000 in escrow. 
*With int’rest 


ELECTRIO LIGHT AND ELEOTRIOAL MFG. OOS. 


Boston, Mass. 

Date of Quotation—Oct 81, 1898. 
Edison Elec. Illuminating Oo., Boston...) 2 
General Electric Oo.. gold coup, deb. 58. . 10,000, 

Pittsburg, PA. 

Date of Quotation — Oct 31, 1898 


„026.000 Quar. 156 ds 
000 8,750,000 1922 109 8 


Allegheny County Light Co... . 6a. 600,000 Ses... |1911 J. & J. 106 n 
Allerheny City Electric Light. 4a. 260,000 . .. ]|1918| A. & O. . 8 — 
Westinghouse Elec. & Mfg. €Co..Scrip 6e. 195,570 uias Rectan M. KS. . 


Miszellaneous.—(Oct 31, 1898.) 


Kdleon KI. IIIg. Oo. (N. York) Ist m. bs..| 4,312,000 4,812,000 191000 110 115 
Edison El. Illy. Co. (N. Y.) con. m. g. 58. 15,000,000 2,188,000 19 11614; 117 
Edison Elec. IIlg. Oo. (Brooklyn) 2,500,000 1,500,000 |1940|  ......... 110 115 
Edison Electric Light (Philadelphia)..| 2,000,000 seisan [ess esea aes indes 
Edison Ilig. Co. (St. Louis)). 4,000,000 2S... (1923) F. & A. ONE — 
Mo. Elec. Et. Co. (St. Louis). Ist mtg. 68. 500,000 ess |1909; A. KO. Kess 
Mo. Elec. Lt. Co. (St. Louis)...2d mtg. 68. 600,000 ess |1921 Ar. 4 
United Elec. Light & Power Oo(N. M.) . . 5,000.000 „ cow Ves 


TELEPHONE AND TELEGRAPH. 


Miscellaneous. 
Date of Quotation— Oct 31. 1898. 
American Bell Telephone. . .... 78. 1898 P. & A. 101%) .... 
. N 65 — m — „ 8 2d velis 
N.Y.&N.J. Telep elg Oo. gen. mig. 58 e o pon 
Chesapeake & Potomac Teloph. Oo.. . 58. —— S... 11911] J. & D.] 108 T 


ALLIED INDUSTRIES. 


Miscellaneous. 


Date o/ Quotation—Oct 31, 1898. 
American Electric Heating... . 6. 500,000 600,000 |....| 44 . .15 p 


Armington & Sims Eng. Oo. eee ese 60 0 „0 %%%,,f̃ . —— TTT 
Barney. & Smith Car "Oca ssesssseosesoes «ss TOA 0009900909 999-9. 1942 J. & J. 97 100 
Ca T borund um Mig. o seose m «068. eee 960000090 1904 M. 4 8. ru FETA 
W Irthing ton Pump OY osooasneo „„ 09909209 00000€ 79.009 9999-94 %. — T 


*Unlisted Nominal. 


NOTES FOR INVESTORS. 


Late quotations for copper are: Electrolytic, 12jc.; Lake, 124c.; casting, 
123(g121c. 


The Consolidated Traction Company of Pittsburg, Pa., has declared a dividend 
of $1.50 per shaie on its preferred stuck, payable November 14. 


The Coney Island & Brooklyn Ruiiroad Company has declared a quarterly 
dividend of 24 per cent. ‘Tuis is an increase in the rate of 2 per cent. per sunum, 


. Beginning on November 1, the dividend rate on stock of the Metropolitan Street 
Railway Company of Kansas City, Mo., was increased from 4 to 1 per cent. quar- 
terly. 

The American District Telegraph Company of New York has declared a divi- 
dend of 1 per cent., payable November 15. Transfer books close November 7 and 
reopen on the 15th. 


A dispatch from Columbus, O., states that the earnings of the Columbus Street 
Railway for the third week in October were 814, 220.17, or 82, 946.52 more than the 
e .rniugs for the same time in 1897. 


The Erie Teleg aph & Tolephone Company has declared its quarterly dividend, 
No. 60, of 1 per ce ıt., payable November 21. Transfer books close Novemuer 12and 
reopen November 21. 


The gross earnings of the Brooklyn Rapid Transit Company for the year ended 
September 30 were $5,912,891; net earnings, $2,195,279; gross income, $2,433,151; 
Surplus, $365 220. 

A local financial paper states that the General Electric Company refused the 
Manhattan electrical equipment contract because of tne demand for a security bond 
of three times the amouue Involved. 


A charter bas been granted by the Secretary of State of West Virginia to the 
Edisou Juuior Electric Ligut Company, wito the privilege of iucreasing the capital 
stock from the amount subscribed ($1UU) to 5500. O00. 


The Kings Couuty and Brooklyn elevated roads are reported to have come to an 
agre-ment wüereoy the former will use the tracks over the Brooklyn Bridge for 
$52.33 a day, ruuDiug half as mang trains as the Brooklyn Company. 


The directors of the New Englaud Telephone Company have declared the regu- 
lar quarterly dividend ot 91.5) per snare, payasle November 15 to stock of record 
October 31. Trauster books will be reupened November 14. 


The New York Stock Exchange has listed the $2,551,200 new preferred 7 per 
cent. cumulative stuck of Lue General Electric Company, tuac being the total amount 
ot the preterred stock as reduced to 6) per cent. of the origiual issue. 


Thestockholders of the West Roxbury & Ruslindale Street Railway Company, 
West Koxvury, Mass., will increase the capital stuck of $100,000 fur the purpose 
of iunding the fluatiug iudebteduess aud extending the company's tracks. 


Judge Bidger has issued an order of foreclosure ag4iust the Columbus (O.) Cen. 
tral Street Haiiway, at tue instance of the Clevelaud Savings & Trust Company, 
wuich holds a mortgage for $1,500,000 on the property. G. W. Worthington of Cleve- 
land will conduct tbe sale. 


An additional $227,000 of first mortgage gold 53 of the Brooklyn Rapid Transit 
Compauy has been listed by the New York Stock Exchacge, inakiug the total 
&amuouut listed to date 26,025,000. The Exchange has also listed 52.255, 000 first con- 
sulidated mortgage gold 53 uf the Brooklyn, Q ivens County & Suburban Railroad 
bearing the guarantee of the Brooklyn Heights Railroad Company. 


Among the bills recently introduced in the councils xt Philadelphia and referred 
to committees was oue granting permission to the Scandard T.lephone & Telegraph 
Compauy to construct aud operate & separate underground system. According to 
the bill, ninety d4ys afier iis passage the company must submit its plans, and the 
work is to be completed in four years, and also a boud of $50,000 shall te filed. 


The New York Stock Exchange authorized that $2,000,000 additional capital 
stock of the Third Avenue Haitroad Company ve added on Nuvember 2, 1898, tu the 
amount already on the list, makiug a toa! of $12,00:),00) of stock listed. The pro- 
ceeds as stated are to be used fur the purpose of providing funds tochauge the cable 
system to the uuderground electrical system ussu the Third Avenue, 125th Street 
aud Tenth Avenue lines. The new stock was offered to stockholders at par. 


On the 28th ult., in Dubuque, Ia., Judge Shiras, of the U. S District Court, in 
the suit of the Old Colony Trust Company of Boston against the Dubuque Light & 
Traction Company, rendered a decision in favor o. Duau & Co., former owners uf the 
E:ghth Street Railway, holding that the latter is entitled to recision of the contract 
by which the line was sold to the traction company. The suit was one of several 
iuvolving property valu.d at half a million. 


The Newport News and Old Point Comfort Railway & Electric Company on the 
26th ult. closed a deal by purchasing the property of the Newport News, Hampton 
& Old Point Electric Railway Company. A mortgage was given to the Maryland 
Trust Company to secure $900,000 worth ot 5 per cent. gold bonds. W.J. Payne of 
Richmond is president, and W. A. Post, general manager of the Newport News 
Shipbuilding & Dry Dock Company, is vice-president. M. E. [ngalls ia one of the 
largest stockholders in the new company and his name appears as one of the 
directors. 


The Illinois Supreme Court has decided that the city council of Chicago has the 
power to compel compensation for street railway frauchises. The decision was 
given in the appeal of the Chicago General Railway Company against & judgment 
of $2,259 given the city in a suit to recover damages on the bond of the cuupauy. 
The ordinance granting the right of the company to operate & street car line im- 
posed an annual license fee of 8500 for every mile of track. The company protested 
against the payment of this fee. The Supreme Court upheld the right of the city 
to impose such a fee, and made the broader interpretation of the law that the city 
council could insist upon compensation for the use of the streets. 


An investor in the securities of the Edison Electric Illuminating Company of 
New York is quoted as saying: ''lam not at ali disturbed by the rumors that the 
Metiopolitan Company or the Third Avenue Company are going into the electric 
business. Even if they do the Edison Company can, in my opinion, maintain its po- 
sition. The company is likely to have net earnings this year approximating $1,210,- 
000. After deducting fixed charges there should be considerably more than $500,- 
000 available for the stuck, which will make a very handsome percentage of earn- 
ings." 


The Denver News" says: The entire system of the Denver Tramway Com- 
pany will be operated by electricity generated at the coal mines iu the Lafayette 
district by early next spring. The oflicers of the Tramway Company deny this 
„officially.“ but steps are now under way for the formation of a company comp 
largely of Tramway and coal trust owners who will erect at the coal mines au im- 
mense steam plant which will furnish power for the generation of thousands of 
horse-power of electricity which will be brought to Denver and used on the com: 
pany'slines. At various times within the past three months the fact has leaked out 
that there was to be a large power plant installed in the coal field, but only witbin 
the past few days has the matter taken definite shape, and so far along has the plan 
gone that it is a certainty that work will be commenced during the winter and the 
pole line completed by spring.” 
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EDITORIAL NOTES. 


The cable as a method of 
propulsion for street rail- 
way cars in New York 
City is apparently doomed, 
and will shortly be super- 
seded by electricity, just as horse-car lines were 
supplanted by the cable roads about four years ago. 
The general adoption of electricity as a motive 
power for the street railways of this city is un- 
doubtedly a good thing so far as the comfort, con- 
venience and safety of the oitizens are concerned. 
Some three years ago the Metropolitan Street Rail- 
way Company built an electric conduit line along 
Lenox avenue, more as an experiment than anything 
else, all previous attempts at electric conduit trao- 
tion both in this country and abroad, with but one 
exception, having proven dismal failures, and so 
skeptical was the company of obtaining satisfactory 
results from an engineering and financial stand- 
point that the line was built in a most substantial 
manner, supported on heavy iron yokes, thus ena- 
bling the road to be readily converted toa cable 
system if found advisable. 

The very fact tbat the road was built in so sub- 
stantial a manner contributed materially towards 
ite successful operation, and the company was en. 
couraged to introduce underground eleotrio traction 
on its Madison, Amsterdam, Second and Eighth 
avenue lines as well as on its Fifty-ninth street line. 
At tbe present time the work of installing the 
underground trolley is being rapidly prosecuted 
along Sixth avenue, and already eleotrio cars are in 
operation on that line as far down as Fourth street. 
Still more recently the necessary steps have been 
taken looking to the introduotion of electric conduit 
traction along Broadway, the work of laying ocon- 
duits for the feeder cables being pushed rapidly from 
botb Fifty-ninth street and Bowling Green. About 
the only other change in the Broadway line which it 
will be necessary to make in order to convert it from 
cable to eleotrio will be the placing of bandholes in 
the conduit at intervals of fifteen feet to hold the 
insulator boxes, 

The Third Avenue Railroad Company also has 
begun the work of changing its Third avenue cable 
line to an electric system and contemplates installing 
a similar system on its Boulevard line, which is at 
present operated by horses. With all these im- 
portant changes either already begun or shortly to 
be undertaken, another year should see about the 
last of horse and cable traction in New York 
city. That the underground trolley system possesses 
many advantages over the cable is not to be doubted, 
as an electrically propelled oar is at all times directly 
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under the control of the motorman and may be ran 
either forward or ‘backward at will, whereas a 
vehicle drawn by cable cannot be driven backward, 
whioh is a decided disadvantage in crowded thor- 
oughfares such as are frequent in this city. Another 
serious objection to cable traction is the fact that at 
times as many as several bundred oars are all de- 
pending on a power station engine to be kept in 
motion, and should any unforeseen accident occur, 
as frequently happens, requiring the shutting down 
of this engine, all the oars along the line are stalled. 
Furthermore, by the use of electrically operated cars 
there will be no opportunity of a grip’s oatohing a 
loose strand of cable, resulting in collisions and other 
accidents. The principal reason, however, why the 
cable is being so rapidly discarded in behalf of 
electricity would seem to be owing to the fact that 
an electric conduit system has been found more 
economical to operate than any other system. 

According to an article which recently appeared 
in the Street Railway Journal giving the relative coat 
of operation of cable, eleotrio and horse railways in 
New York City, as determined by the Metropolitan 
Street Railway Company for a year, cable lines 
averaged 16.42 cents per oar mile, horse lines 17.87 
cents and eleotrio lines 10.23 cents. This low cost 
of operation of electric lines per oar mile may par- 
tially be accounted for in the greater speed made by 
electrically propelled oars and consequent reduction 
in cost of labor. 

The public press has lately taken up the question 
of the braking of the new electric cars now in opera- 
tion, claiming the devices now in use for quickly 
stoppicg a oar are inadequate and are moreover re- 
sponsible for a number of accidents which have re- 
cently occurred. Commenting on this subject, a re- 
cent issue of the New York Herald says: 


“t This brake does not vary in principle from, and 
to outward appearances is identical with, the 
familiar twisting brake that has been in use on 
horse oars for more tban half a century. It served 
ite purpose fairly well in stopping horse cars, but 
while the motorman is twisting his old fashioned 
brake his ponderous car plunges on with hardly a 
check to its speed. It would be about as reasonable 
to depend on the old hand brakes operated from tbe 
car platforms in response to the whistle for the con- 
trol of the Empire State Express.” 

Although wany improvements have been wrought 
in the old form of hand brake referred to in the 
above paragraph, this question of providing suitable 
mechanism for checking the speed of the lony and 
heavy cars now coming into use will have to be 
taken up and dealt with most thoroughly. It 
would seem unquestionably true that the improve- 
ments in braking have soarcely kept pace with the 
inorease in weight and length of cars, although 
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there are several electrio brakes patented—in fact in 
actual use—whioh might be advantageously adopted 
by the Metropolitan Street Railway Company for 
controlling its cars. i 


& * * 
N The generating of eleotrioity 

A Long-Distance by means of water power to 

Transmission be transmitted at bigh 
Plant, voltage over long distances 
is by no means oonfined to 
California, Niagara and Switzerland. The city of 
Victoria, in British Columbia, is now lighted by 
electricity and has also an electric street railway in 
operation by means of power transmitted over a 
long stretch of wire. The work of conducting 
power for these purposes from what are known as 
the Sooke Mountains was completed during the 
month of August. Sixteen miles from Victoria the 
waters from what is claimed to be the highest fall in 
Canada, with an elevation of 2,300 feet above the 
sea, form a lake with an area of over one hundred 
acres into which empties Goldstream River. This 
river is tapped some three miles from its source to 
form an artificial lake or reservoir covering about 
seven acres. From this reservoir a steel pipe thirty- 
three inches in diameter aud 6,700 feet in length has 
been laid, through which the water for operating 
the turbines passes. As the power station is at an 
elevation of but 460 feet above the sea a head of 
1, 000 feet is obtained. 

The practically inexhaustible supply of water is 
regulated by automatic governors, ensuring steady 
action of the dynamos. In the power house, located 
at the foot of a mountain, is an electric plant said 
to be without a rival fur size and completeness on 
the North Pacific Coast. From the power house the 
eleotrio current is carried by six copper wires, 
twenty-one hundredths of an inch in diameter, 
twelve miles to the city, and furnishes power sufti- 
cient to operate not only the street car and electric 
lighting system, but factories as well. 


& * ** 

Of all the nations of the world, 
Electricity Japan during the past quarter of a 
in century has probabiy progressed 
Japan, more than any other. Fifty years 
ago that country ranked with 
China in conservatism, adhering to antiquated 
methods and customs which had been in vogue prac- 
tically without change for centuries. Machinery, 
in the modern sense of the word, as an aid to labor 
was unknown, everything in the industrial line 
being done by hand. Western ideas and improve- 
ments were most carefully excluded, it being gen- 
erally thought that any innovations would be imme- 

diately followed by ruin. 

In 1854, however, after repeated efforts, Japan was 
opened up for the first time to Western commerce 
through the medium of a treaty brought about by 
Commodore Perry. "This caused an internal revolu- 
tion which was the means of preventing the intro- 
duction of any degree of oivilization into Japan 
until 1870. Dating from this period, however, 
Japan has not been slow to avail itself of modern 
methods, and in no line is thia more conspicuous to- 
day than in that pertaining to electricity. The 
principal cities throughout the Japanese Empire are 
in direct communication one with another by means 
of numerous and well-equipped telegraphic lines, 
while in some of the larger cities such as Tokio and 
Yokohama telephones abound. As an illuminant 
electricity is also rapidly becoming popular. Tokio, 
the capital of the empire, occupyirg an area of 
100 square milee and having a population of about 
1,400,000 inhabitants, has been lighted by electricity 
for a number of years and now has a most complete 
and up-to-date lighting plant. The latter is equip- 
ped with ten triple expansion condensing engines, 
which operate a number of single-phase and three- 
phase generators wound for 2,000 and 3,500 volts 


respectively. In the thickly settled portion of the 
city current for lighting is distributed by means of 
the Edison three-wire system from sub-stations 
where induction motors have been installed. 

In the matter of electrical street railways Japan 
would seem not so well off as in lighting. There 
are at the present time but about 60 miles of street 
railways all told in the empire, of whioh but two 
lines, those of Kyoto and Nagoyo, are operated by 
electricity. A number of other electric roads are 
said to have been projected in different cities and 
towns throaghout that country, none of them how- 
ever having as yeb materialized. For that matter 
the hesitancy shown by Japan regarding the intro- 
duction of the trolley bas until very recently been 
exhibited by several supposedly much more en- 
lightened nations in Europe. If the rumor which 
is at present afloat is to be credited, the near future 
should find Japan a network of electrio street rail- 
ways. According to the public press the Japanese 
Government has recently made a proposition to a 
well-known electrical concern in this country, look- 
ing towards the installation and operation of eleo- 
tric street railway lines and lighting plants in all 
parts of that empire. With tbis object in view a 
syndicate is now being formed, co it is alleged, with 
a capital of $10,000,000 to prosecute the work. 
Whether this proves to be the case or not, one thing 
may be depended on, and tbat is that in the near 
future the Mikado’s realm will be amply provided 
in one way or another with up-to-date methods of 
transportation. 


Under the Searchlight. 


Notes and Comments on Various Topics. 


SoME of the methods introduced in the tunnel 
boring for the Jungfrau Railroad in Switzerland, in 
order to meet the exigencies peculiar to the extreme 
winter weather, are of special interest to engineers. 
On this work blasting gelatine is used, an explosive 
which freezes at about 40? Fahr., and, in its frozen 
condition, is very dangerous to handle, being un- 
like dynamite in this respect. It seems that the 
contractors who are blasting out the Jungfrau tun- 


- nel keep their explosive in a sort of safe heated by 


eleotricity, 80 that any danger of the gelatine freez- 
ing is entirely obviated. Dynamite, or some 
other derivative of nitro-glycerine, is in very com- 
mon use for blasting and other purposes, and is 
commonly frozen for safety. It is usual to thaw it 
@ut before it is used, but frequent accidents thus 
O?cur, and it is thought that a dynamite thawer op- 
erated by electricity would be alike safe and con- 
venient. i 
K K X 

THE fair telephone operators in New York City 
probably do not appreciate what similar operators in 
other countries have to endure for even less wages. 
In Vienna, for instance, the telephone girls are re- 
quired on arriving at the exchange in the morning 
to change their dresses and wear a uniform while on 
duty. This precaution is thought necessary as the 
dust brought in from the street might affect the in- 
struments. The costume consists of a dark skirt 
and waist with sleeves striped black and yellow—in 
other words, the Austrian national colors. Imagine 
telephone girls ip this country having to put on the 
attire of the Goddess of Liberty ! 

X x * 

MR. WILLIAM A. EDDY in a report to General 
Greely on the resulta of his kite experiment near the 
Statue of Liberty says:  ''Eleotrical tests of the 
absorbing power of the statue were made on No- 
vember 1, 3 and 4. A Leyden jar was used on the 
last test, and reaffirmed the first discovery that the 
statue does not influence the air much beyond one 
hundred feet in a horizontal direction from the statue 
nor much more than twelve hundred feet in a per- 


pendicular direction above the torch. During the 
experiment four kites were driven into the water 
and destroyed.“ 

X * * 

WHAT is known as bbe Wilde prize of 40,000 
francs has recently been awarded by the French 
Academy to Mr. Charles A. Schott, of the United 
States Coast and Geodeti» Survey, for his excellent 
work in territorial magnetism, and ohiefly for the 
theoretical investigations for determining the vari- 
ations of magnetio elements. This is the first time 
the prize has been awarded, and that it should go 
to an American is decidedly flattering. 


& * * 


AN electrical beefsteak party was held a few days 
ago in a restaurant in New York. Prof. G. B. Cary, 
a French scientist with a gastronomical bent, bad 
invented an electrical grill and brought it to the 
place to be tested. A few experts in electricity were 
bidden to the tests. These included editors of elec- 
trical publications, electrical engineers and ordinary 
consumers of electricity on telephone and similar 
circuits. Steaks and chickens were put between the 
heating surfaces, and the guests waited for eight 
minutes for the steaks to cook and thirteen minutes 
for the chickens, drinking the health of the inventor 
meanwhile. The new device did its work well so 
far as the cooking was concerned, but the meats ap- 
peared as if they had been baked instead of broiled, 
and Jacked the tempting brown exterior produced 
by coal or gas heat. 


& & * 


WHEN Thomas A. Ed ison's second daughter was 
born, says the New York World, his technical assist- 
ants in the laboratory at Orange presented bim with 
plans for a oradle intended to save Mrs. Edison much 
of the worry and trouble usually experienced by 
mothers. Several other ideas were submitted to the 
committee, but the thought of the Wizard ambling 
up and down the room in the dead of night, ooca- 
sionally stepping on a semi-submerged tack, was too 
much for them, 80 the cradle was decided on. It was 
called the ‘‘automatio eleotrio baby tender." It was 
an ordinary cradle with ingenions devices for the 
child’s comfort attached. Immediately above the 
spot where the baby’s head would lie was a dia- 
phragm, somewhat like a telephone receiver. Ifthe 
infant should start crying, at the very first wail 
communication was established between the dia- 
phragm and an electric clock. At the same time the 
cradle was set rocking by means of a small motor. 
If the remonstrance continued beyond a certain time 
the clock released a lever and an arm attached to 
the side of the cradle (operated by what is called a 
bell orank lever), carrying a nursing bottle, was 
swung over the baby’s mouth. If hunger was not 
the trouble and the wails continued, another arm 
on the opposite side swung over the child's mouth 
with paregorio. At the same time the eleotrio cur- 
rent was turned into a set of magnets placed around 


. the cradle, and any pin which might be causing the 


trouble would be at once removed. If the yells 
continued, the ''tbirty-third degree was applied. 
Two arme, lying flat in the cradle under the baby, 
were slowly raised and the child turned over. Then 
an electric spanker fastened to the footboard pro- 
ceeded to do its work with neatness and despatch. 
However, Mr. Edison persists in regarding the baby’s 
joy electric cradle as a joke. 


X + * 


IT would seem as thougli a trolley oar could be 
adapted to many uses. A grand stand at the North- 
west ball park in Chicago was recently demolished 
by a mob of men, women and children by the aid of 
the trolley. The crowd secured a car and attached 
one end of a rope to a post supportiny the roof of the 
grand stand, while the other end was tied to the car. 
When all was ready the trolley was started and the 
big roof fell in with a crash, 
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ELECTRICAL EQUIPMENT OF A MODEL 
PRINTING ESTABLISHMENT.* 


BY GEORGE A. DAMON. 


To even a casual observer the part which electricity 
is playing in industrial movements is an interesting 
study. The concentration of great manufacturing 
establishments about water powers and the opening 
up of vast suburban districts about our cities by 
means of the rapidly moving electric car, are ;every- 
day instances of the influence of electricaljdevelop- 
ment upon constantly changing industrial conditions. 
Perhaps less evident, but none the less ‘important, 
are the changes which are being brought about by 
the use of the electric motor in the operation of man- 
ufacturing establishments. Enterprising manufac- 
turers have not been slow in appreciating the ad- 
vantages to be gained by the electrical operation of 
their factories, and we have many instances where 
the cost of labor and of power has been reduced, or 
the efliciency of a process has been increased by the 
use of the electric motor. 

There are few instances, however, where the 
adoption of electric power has led to such a radical 
departure from ordinary methods, or where greater 
advantage has been taken of the possibilities of elec- 
trical operation, than in the model printing estab- 
lishment of the W. B. Conkey Company at Ham- 
mond, Ind. This great establishment is the result 
of more than 20 years’ development. Starting with 
a small capital, Mr. Conkey gradually inoreased the 
size of his establishment until, about a year ago, it 
occupied the seven-story Franklin building on Dear- 
born street, Chicago, and two seven-story structures 
on Plymouth place, besides a large warehouse on 
Market street. While quite as successful as many 
other publishing houses, the operation of this im- 
mense plant in the center of a great city presented 
many disadvantages. Taxes were necessarily high, 
insurance rates oppressive and the cartage of raw 
material and finished product to and from the de- 
pots through a congested business distriot was slow 
and expensive, while its movement by the railroads 
was unsatisfactory. The mill construction of the 
buildings, their location with respect to surrounding 
structures and the extent of floor space employed 
made it necessary to supply artificial illumination to 
many parts of the factory during the entire period of 
operation. The relative location of the buildings 
made it necessary to maintain two distinct plants 
for power, heat and light. Power was transmitted 
from the engine flywheel to the various machines by 
means of belts, rope drives and pulleys. By actual 
tests fully 45 per cent. of the power delivered by the 
engine tothe main driving shaft at average load 
was used to run the shafting, and this transmission 
loss was, of course, much larger at lighter loads. 

A consideration of these disadvantages led the 
company to seek a new location with more advan- 
tageous conditions. A flattering bonus offer from 
Hammond, Ind., made it possible to secure a factory 
site with ample room and shipping facilities, and as a 
result the most extensive buildings for the purpose 
in the country bave been erected and equipped 
there. Hammond is practically asuburb of Chicago, 
being connected to it by an electric road and six 
lines of steam railways. The belt line makes direot 
connection with fourteen trunk lines centering in 
Chicago. A special car leaving Chicago every night 
delivers small local freight upon the shipping plat- 
form of the plant at Hammond every morning. 
With the same freight rates as formerly, it has been 


found that the cost and time of handling shipments , 


bave been materially reduced in the new location. 
The plant is located on a stretch of rolling prairie 
land and the buildings cover about four acres of 
ground space. A macadamized roadway extends 
along two sides of the main buildings, while an ex- 
tensive park, containing artificial lakes, rare shrub- 


* Read before the Chicago Electrical Association, No- 
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bery and artistic flower beds, has been laid out be- 
fore the main entrance. Hundreds of employes 
spend their noon hour upon the big playgrounds 
which surround the factory or wander in the wood- 
land near at band, But the most unique feature of 
the plant is the construction of the building. It ex- 
tends over an area of 520 feet by 450 feet and con- 
sists of but one floor. This makes it possible $o pay 
especial attention to the lighting, and as a result 
the whole roof resembles a vast skylight. The win- 
dows of the roof are glazed with frosted glass and 
are placed at an angle looking toward the north. 
Every 29 feet of roof space provides 11 feet of light. 
Owing to the angle of the roof the direct rays of the 
sun are kept out of the building, which is thus lighted 
by the soft-reflected rays from the northern sky. It 
would be bard to conceive of a more evenly or more 
thoroughly lighted factory building. The entire roof 
is built up of light structural steelwork resting upon 
cast-iron columns spaced on 29-foot centers one way 


by two boilers of the completed battery of four. The 
breeching from the boilers to the stack is of sheet 
steel. 

The stack is a self-supporting steel chimney 125 
feet high and 54 inches diameter inside the gas flue. 
The courses for the first 30 feet from the top are 
made of three-sixteenths-inch plate, for the next 30 
feet of one-fourth-inch plate, for the following 40 
feet of five-sixteenths-inch plate, while the 25 feet 
coned base is made of three-eighths-inch plate. 
The stack is held in place by eight 1i inoh bolts 
bedded in a foundation of concrete. A unique 
feature of the stack is the method used of inverting 
each section so that the top end of each section rests 
outside the section immediately above it. This pre- 
vents the soot washing through the joints and down 
the outside of the stack, as is too frequently the 
case with steel chimneys. 

The engine upon the left end of the row of gener- 
ating machinery is an 114 inch by 18-inch by 
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Consulting Engineer of the W. B. Conkey Company's Model Printing 
Establishment. 


and 16-foot centers in the other direction. The 
height of the trusses above the floor is 12 feet. 

The general plan of the plant is shown by Fig. 1. 
The general and private offices, with the employes’ 
dining, bicycle and wash rooms, are located at the 
front of the building, The press room occupies a 
space 116 by 212 in the center of the large structure. 
The receiving room and shipping room are con- 
veniently located in relation to the side track plat- 
form, while the plate vault, electrotype room, com- 
posing room, store room and hard and soft bindery 
surround the central press room. It will thus be 
seen that the stock passes through the plant with a 
minimum amount of travel from the receiving plat- 
form to the shipping room. As everything is upon 
the ground floor no elevators are required. The 
power plant, with its boiler, engine and fan room, is 
located on the north side of the building convenient 
to the railroad tracks. Coal is delivered from the 
cars directly into bins in the boiler room. 

The boilers are of the horizontal water-tube type 
with 3,472 square feet of heating surface and 60 
equare feet of grate surface per boiler. At the pres- 
ent time two boilers are installed, and the stack is 
situated so as eventually to be flanked on either side 


36-inch tandem compound non-condensing Corliss 
engine and runs at 125 revolations per minute. 
This speed is rather high for a Corliss engine, but 
indicates the tendency of modern practice where 
the engine is directly connected to a generator. 
When properly designed there seems to be little 
reason why an engine with independent valves 
should not be run at this speed, and if successful 
at this number of revolutions per minute, we prob- 
ably will not be satisfied until the speed is again 
raised. As long as the cost of electric generators of 
a given size increases in proportion as their speed is 
decreased, there will be great pressure brought to 
bear upon engine builders to produce à successful 
engine of the Corliss or similar type running faster 
than the ordinary 80 to 100 revolutions per minute, 
For purposes of power plants of this character the 
Corliss type of engine, in the minds of a great 
many engineers and purohasers, has advantages of 
economy in steam consumption and low cost of 
maintenance which engines of the high-speed type 
do not possess, The objection when directly con- 
nected to a generator is the cost of the unit. 

This engine is fitted with double eccentrics and 
governors on both cylinders, the governor being of 
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the Porter type. The special design of the double- 
ported admission valves permits a quick out off, 
while the operation of the steam and exhaust valves 
by separate eccentrics gives the engine a long range 
of cut off and a large reserve capacity for overloads. 
The flywheel is made in balves, weighs 16,000 pounds 
and is 12 feet in diameter, giving a peripheral speed 
of 4,700 feet per minute. With 120 pounds initial 
steam pressure and a back pressure of three pounds 
the engine is rated at 160 indicated horse power and 
is guaranteed to develop each indicated horse power 
hour on a consumption of 21 ponnds of steam. It 
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has an economical range of power between 100 in- 
dicated horse power and 225 indicated horse power, 
but is designed in all its parts to operate continu- 
ously on an overload of 100 per cent., or at 320 in- 
dicated horse power. Provision has been made in 
the piping to secure this overload by admitting 
high-pressure steam to the low-pressure cylinder. 
The conditions under which it may be expected to 
operate in this manner and at this unusual overload 
will be referred to later. The shaft of the engine is 
of open-hearth forged annealed steel. It projects 
through the outboard bearing a sufficient distance 
to carry a flange forged solid on the end of the shaft. 
This flange is to carry a coupling which connects 
the engine shaft to the generator shaft. Between 
the high aud low pressure cylinders and in a pit be- 
neath the floor of the engine room is a receiver fitted 
with reheating coils and provided with the necessary 
traps for returning the condensed water to the 
boiler. 

The generators are compound wound and are de- 
signed to deliver 100 kilowatts output at 225 volts 
when running at 125 revolutions per minute. The 
field frame is split through the center on a horizon- 
tal plane, so that the upper part can be removed. 
This operation will not be necessary, however, in 
case repairs are required on the armature windings 
or field coils, as provision has been made to slide 
the entire armature frame parallel to the shaft, 
along cast-iron footings, a sufficient distance to olear 
the armature. The armature is of the iron-clad 
type, with a commutator of ample proportions. 
The brushes are of carbon and the brushholders are 
earried in a circular iron frame arranged to be moved 
by means of a threaded rod and a hand wheel, so 
that the position of the brushes may be adjusted. 
The field frame has eight poles and the compounding 
coils are provided with an adjustable shunt, so that 
the over-compounding may be adjusted over a 
range of from one to five per oent. 

The arrangement of the machinery in the power 
plant is shown in Fig. 1. It will be seen that this 
plan calls for two engines and three generators. The 
second engine is also a tandem compound, non-con- 
densing engine, but is of the center-crank type with 
overhanging flywheels. This engine is of twice the 


horse power of the side-crank engine; that is, it can 
develop sufficient power to operate economically two 
of the 100-kilowatt generators, though when neces- 
sary it will be able to operate all three of the gen- 
erators. 

The whole line of machinery is connected on the 
Arnold system " of power-station construction. 
In this system each generator armature is mounted 
in such a way as to be perfectly independent of the 
remaining machinery, and by means of a suitable 
coupling can be put in operation or thrown out of 
service at will. The sbaft upon which each genera- 
tor armature is mounted is made hollow, so as to 
allow a solid shaft to be carried through it. This 
solid shaft is supported in two independent bearings 
near its middle and extends from engine to engine, 
but under normal operating conditions it is inde- 
pendent of the engines and of the generator shafts 
and lies idle in its bearings. Each end of this shaft 
is provided with a suitable coupling, so that it can 
be operated by either engine or by both working in 
unison. The result of this ingenious arrangement of 
shaft, hollow quills, bearings and couplings is that 
each generator can be operated by more than one 
engine. In a plant arranged with direct-conneocted 
units this feature is a decided additional advantage, 
for the units can be operated in much the same man- 
ner as in a belted plant. Ordinarily in a direot- 
connected plant the crippling of a generator will 
shut down its driving engine, or if an engine breaks 
down its contiguous generator must necessarily be 
taken out of service. The Arnold system obviates 
‘his disadvantage, and the result is that reliability 


is secured in the operation of the plant with much 
less reserve machinery than is ordinarily required. 
The arrangement may look complicated, but in 
reality it is simple, and for the advantages it secures 
it is comparatively inexpensive, 

The method which has been adopted to provide 
for an increasing demand for power in this plant 
may prove of interest. At the present time engine 
No. 1 and generator No. 1 have been installed and are 
now handling the load. A smaller 50-kilowatt 
high-speed unit is being placed in position for the 
purpose of carrying the load when the press room is 
working allright. It may also be used to furn sh 
current for the lighting circuits when the combined 
power and lighting load becomes too large for the 
Corliss engine and 100-kilowatt unit. Eventualiy as 
the load is increased in size, engine No. 2 and the 
two additional generators will be installed, and the 
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plant will then be ready to furnish economically all 

demands for power over a range of from 75 horse 

power to 525 horse power. It will be capable of 

handling a load of 400 horse power, with a reserve 

unit for operation in case of accident. For instance, 

if the larger engine should get out of order the 
smaller engine could be connected to both genera- 
tors No, land No. 2. The provision for admitting 
high-pressure steam into the low-pressure cylinder 
and the capability of the engine for standing an 
overload have already been mentioned. By taking 
advantage of these arrangements the smaller Corliss 
engine can be made to double its rated horse power 
and carry the load of the larger engine. To secure 
the same reliability and wide range of economical 
operation with an ordinary direct-connected plant 
would require four separate engine units, whioh 
would not only be more expensive in first cost, 
but would require larger foundations, greater floor 
space and more piping, as well as demand a larger 
amount of attention in operation. 

The engine and generator foundation consists of a 
solid monolith of concrete eight feet deep and of 
sufficient width to give ample footing for the ma- 
chinery. Water-tight iron pipes run through this 
foundation and under the cement floor of the engine 
room to the back of the switchboard for the purpose 
of carrying the generator leads. These leads consist 


of stranded rubber-covered and braided lead-encased 
cables of 600,000 circular mils cross section area. 
The switchboard is of highly polished black 
enameled slate, 14 inches in thickness, with the 
ueval indicating and regulating instruments. 


Sepa- 


rate omnibus bars are provided for the power cir- 
cuits and the lighting circuits. Each generator is 
furnished with two main switches, by means of 
which it may be operated on either the light or the 
power circuits, or upon both at the same time. 

Each feeder leaving the board passes through a 
fuse, tbe fuses being fastened in a row upon a special 
fuse block at the top and back of the board. From 
this block the feeders pass directly through the wall 
of the engine room into the factory. The power 
and lighting distributing system throughout the 
plant are independent of one another. In the factory 
two main distributing centers are located in a 
central position, one on the north wall of the 
bindery and the other on the north wall of the press 
room. The centers consist of small switchboards 
fastened to the side of the wall and surrounded with 
a hardwood asbestos-lined cabinet. Their main bas- 
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bars are connected back to the switchboard by 
means of large fenderéables. At each center a sep- 
arate cabinet is provided for the lights and power, 
the various circuits leading to the different parts of 
the building leaving the distributing board through 
suitable switches and fuses. The main feeders are 
carried along the wall of the eleotrotype foundry to 
the press room. From here they are carried on the 
under side of the iron roof truss by being sur ported 
on porcelain insulators fastened to iron beams, 
which are firmly bolted up against the angle iron of 
the roof. The distributing cirouits are carried upon 
porcelain insulators attached directly to the under 
side of the wooden roof beams and above the iron 
trusses. All the feeders and mains are thus installed 
in the open work style of construction. A work- 
manlike job has been done, however, and the wiring 
presents a very neat appearance, 

The leads to the various motors and the wires to 
the aro lamps and switches are carried in iron- 
armored insulated conduit. In the case of a press 
motor, for instance, a porcelain cutout in a suitable 
box is placed at the top of aniron column 12 feet 
from the floor. From the bottom of this cutout box 
8 single run of conduit is led down the side of the 
column, and thence along a groove in the floor to 
All the wiring about the presses, be- 
tween the main switch, the controller and the motor 
is carried in iron conduit in such a way as to be 
thoroughly protected from mechanical injury. 

The lighting of the plant is accomplished by means 
of constant-potential enclosed aro lamps. Experi- 
ence has shown that a very satisfactory illumination 
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can be obtained by hanging a lamp in the middle cf 
each bay and from every other roof truss. This 
makes each lamp supply light to a floor space 29 by 
32 feet. When better illumination is required for 
any special work, incandescent drop lights are 
placed, and sometimes, as upon the presses, portable 
incandescent lamps with an allowance of cord are 
provided for work requiring occasionally a temporary 
light. 

“The aro lamps are controlled by double-pole, 220- 
volt snap switches carried on slate bases securely 
attached to the side of the iron columns. The wiring 
to and from the switches and to the aro lamps is run 
in iron-armored conduit fastened to the columns and 
to the under side of the roof trusses. At every lamp 
opening the conduit contains a tee looking down, 
and to this tee is sorewed a short nipple carrying a 
hook upon which the lampis hung. By this method 
of installation the wires are entirely concealed. 
Each set of four lamps is protected by a cutout 
placed in a manner similar to the ones protecting the 
motor leads. 

There are installed in the plant at the present 
time a total of 95 motors, distributed as follows: 


E'ectrotype Foundry. H. P. 
17 individual motors, belted or geared to 
dovetailing machine, trimmers, planers, 
roughers, saws, routers, black leaders, 
molding machines, beveling machines, 
blowers and jig saws....................... 
1 direct-connected to electroplating dynamo. 


Bindery. 

15 belted to shafting, driving folders, book- 
covering machines, trimmers, sewers, wire- 
stitchers, sewing machines, case makers, 
embossers, rounding and backing ma- 
GEE ioo dk OE nO s ARA 

2 direct-conneoted to shafting, driving out- 
. sincnsscsasivesesesa, S och 

8 individual motors belted to knife. grinders, 
tying machines and gluing machines...... ; 


Stock Room. 
2 belted to shafting driving cutting ma- 
chines, rotary board cutters, grinding ma- 
chines, sizing machines and beveleis...... 6 


Heating Apparatus. 
1 belted to blower fan to heat office............ 
Machine Shop. 
1 belted to line-shaft driving machine tools. 
Composing Room. 
1 belted to shaft driving typesetting and dis- 
e, oie so opo aoa bn n char 3 


Press Room. 
6 belted to job presses, ink grinders and 
bronsipg machines. eee see ee see sse 38 
41 directly attached to press ess . toas Rie 


21 
10 


52 
10 


12 


10 


Total horse- power of motors installed 331 


toward individual machine driving. 
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and is covered with the floor built in sections, eo 
that it can be removed for purposes of inspection 
and oiling. The sbaft is driven by a belted motor 
set upon a stand at the wallend. This motor rack is 
made of three by three timber, securely bolted to- 
gether, and fastened to the floor. Underneath the 
motor and between the legs of the rack is placed the 
starting box. This box is mounted on a slate base, 
which also contains the main-line switch and the 
fuses for the protection of the motor, Each box is 
also provided with an overload attachment which 
will break the circuit in case of an exvessive cur- 
rent. Asa rule the motors belted to a line-shaft in 
this way are shunt wound aud run at a speed of 
1,000 revolutions per minute. Typical arrange- 
ments of this obaracter are shown in Fig. 3. 

It may seem strange, in view of the admitted 
losses in line shafting, that any shafting whatever 
was allowed in the plant, but when the ineffioienoy 
of very small motors and their comparatively large 


cost of installation are considered, reasons will not 


be found lacking for putting a limit on the tendency 
In some oases, 
such as paper cutters, smashers or embossing ma- 
chines, which depend largely upon the inertia of 
their moving parts to furnish the power for their 
operation, a great advantage is gained by having a 
number belted to a line-shaft, and thus operated by 
a common source of power, for under such conditions 
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The motors throughout ate of the Lundell ty pe. 
This motor is made with one field coil, which is 
entirely protected bythe form of the field casting. 
The armature is of the ironclad type with remova- 
ble form-wound coils, The motors havea steady 
neutral point of commutation and do not spark 
under sudden changes of load. 

The motors directly attached to the presses and 
shafting are multipolar, narrow in width, with a 
relatively large circumference of field frames. The 
commutator, like the armature, is narrow and of 
large diameter, with a large number of bars, 

There are various considerations which usually 
determine in each case whetber a motor should be 
belted, geared or direotly attached to a maohine, or 
perhaps indicate that the machine should be grouped 
with othersof its class and driven from a common 
shaft. For instance, there are certain classes of ma- 
chinery, such as folders, stitchers, type- setting and 
type-distributing machines, etc., which take but a 
very small amount of power, which are each in op- 
eration almost continuously and which can be 
arranged in rows convenient to a line-shaft. There 
are few if any advantages to be gained by driving 
such machines with individual motors, and especially 
is this the case when the driving sbaft can be placed 
below the floor, as is done in the plant under con- 
sideration. Fig. 2 shows a number of groups of this 
class of machinery. The machine belts pass di- 
rectly down through the floor to pulleys carried 
upon a shaft supported by floor stands bolted to 
planks in the bottom of the s:aft& pit. This pit is 
pnilt with a conorete bottom and brick side walls, 


each machine gets the benefit of the stored momen- 
tum of the flywheels of the entire line. A case in 
point is shown in Fig. 4 which illustrates a row of 
cutters. Here are six cutters and a book-binding 
machine operated by one five-horse-power motor. 
Individual driving would have required at least 
seven one-horse-power motors, and the result would 
have been far from as satisfactory or economical. 
On the other hand, there are machines which may 
take a small amount of power, but which are in 
operation only intermittently, or perhaps cannot be 
conveniently located in positions to be belted to a 
line sbaft. Such instances are found in the electro- 
type foundry, where there are numerous small ma- 
chines, each with its individual motor either belted 
or attached by gearing. 

The method of driving the large presses, however, 
presents the most problems. Here the conditions of 
operation leave but little doubt that individual 
motors should be provided. But whether to belt, 
gear or direct connect the motor to the press is the 
problem. The belted equipment is the cheapest, the 
easiest to buy aud install, and the more convenient 
to repair, as an injured motor can be quickly re- 
placed. The higher speed at which they run fur- 
nishes a certain amount of inertia to carry the press 
over the centers“ of each impression. The belted 
motor takes up valuable room, however, and as it 
must be protected it usually presents an unsightly 
appearance. The geared motor can be installed in 
most cases and is an improvement ower the belted 
type, though the increased cost of its installation 
makes its advantage a doubtful one, The directly 
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connected motor takes the place occupied by tbe driv- 
ing pulleys of a belt-driven press, and thus has the 
advantages of neatneas and compactness. As presses 
are usually built, the main driving shaft makes five 
revolutions to every impression, so that a press 
operating at 1,440 impressions per hour requires a 
direct-connected motor running at 120 turns per 
minute. This slow speed means a large and com- 
paratively expensive motor. Its armature must be 
keyed directly to the press shaft, and this often 
means that the shaft of the old press must be taken 
out to have an extension welded upon it. The slow 
speed of the armature prevents the accumulation of 
energy to help the press over the centers. In spite 
of these disadvantages, however, the improvement 
in the mechanical design of the equipment with 
direot-connected motors over the belted or geared 
arrangements, and the longer life of the slower run- 
ning motors were thought to be sufficient to justify 
the extra investment, and therefore motors directly 
conneoted to the 41 presses were installed. 


CONTROLLER.. 


AVXILIARY 
ARMATURE RESISTANCE, 


Fic. 5. 


The control of the press motors presents a number 
of difficulties, and the solution which has been 
worked out in this case may prove of interest. A 
printing press controller should have a handle 
placed within easy reach of the feeder, by means of 
which the press can be conveniently started and 
stopped. In case of a failure of the current from 
any cause, the controller should be automatically 
released so as to return tothe ''off" position. It 
should have a locking attachment so that the press- 
room foreman can adjust tbe press for a certain 
number of impressions per hour and then leave its 
operation to the feeder. This locking device should 
not inteifere with the stopping or starting of the 
press, but should insure that while tbe press is in 
operation it will be running at the predetermined 
speed. With ordivary electric press controllers the 
convenience with which the feeder can change the 
speed of his motor is a temptation to soldier“ 
when not working directly under the eye of the 
foreman. The controller should provide for at least 
two back-up speeds and should have a handle on the 
side of the press opposite the feeder, by means of 
which tbe press can be run slowly in either direo- 
tion in making ready "' operations. 

The most important requirement, however, is to 
secure a wide range of speeds for the press. For in- 
stance, it is sometimes desirable to be able to oper- 
ate a press at a number of speeds ranging between 
1,000 and 2,000 impressions per hour. This means 
that the motor should be co ntrolled between 84 rev- 
olutions per minute and 168 revolutions per minute, 
or that its lowest speed should be 50 per cent. of its 
highest speed. Now, the speed of an electric motor 


may be varied in three different waye: (1) resist- 
ance may be inserted in series with the armature, 
(2) the intensity of the field magnetism may be 
changed, or (3) the external potential applied to the 
motor may be altered. The first method is uneco- 
nomical and unsatisfactory in operation, as it results 
in an unsteady speed under such a variable load as is 
given on a printing press. The second method, 
while more economical than the first is limited in 
its application, for the speed of a motor cannot be 
satisfactorily controlled in this manner beyond the 
limits of about tbree-quarters of its full speed. To 
extend this range of speed and insure sparkless 
operation at the higher limits when the field is 
weakened, a large and expensive motor will be re- 
quired. The third method requires complicated 
generating machinery and distributing circuits, and if 
but two voltages are used (one double the other) the 
system will not secure the range of speed desired. 
The system of control adopted for this plant com- 
bines the first two methods. Between full speed 
and 75 per cent. of fall speed the speed variations are 
secured by changing the field magnetism. This is 
accomplished by cutting in or vut sections of the 
series field winding. Between three-quarters speed 
aud one-half speed the various steps are secured by 
inserting resistance in the armature circuit. Three- 
quarters speed is taken as the average or normal 
speed of the press, and at this point all series field 
coils are cut out, and the motor is operated as a 
straight shunt machine with no resistance in series 
with its armature, In this way the main controller 
provides for ten variations in speed, five of which are 
secured by armature resistance and five by field oom- 
mutation. An auxiliary resistance box is placed on 
the motor or adjusting side of the press, by means of 
which 10 additional speeds can be obtained between 


TTE 


any two of the main controller speeds, so that this 
method of control secures 100 different speeds, and 
it is, therefore, possible to operate the press with a 
fine adjustment and always at the highest rate which 
the character of the work will permit. 

The diagram of the controller connections is 
shown in Fig. 5; a steel rod passing down from 
the handle at the left of the press feeder, Fig. 6, 
operates the contact arms by means of a bevel gear. 
‘These arms carry carbon brushes, and, passing over 
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the segments, out in or out armature resistance and 
series field windings. The contact arms are beld in 
a semi-circular cast-iron connection which contains a 
series of small holes corresponding to the number of 
speeds secured by the controller. Pivoted at the 
center isa movable arm fitted with a handle and pin 
which can be made to enter any one of the ten holes, 
When the current is turned on and the controller 
revolved, this arm moves around until it engages a 
pawl operated by an electromagnet. As long as the 
current i$ passing through the motor this magnet 
holds the controller in position, but it will release 
the arm as soon as the current is interrupted, and a 
strong spiral spring on the controller rod immediately 
brings the arm back to the off point. The au- 
tomatic’’ device is thus secured, while the locking 
feature is obtained by means of the movable arm, 
which can be set at any hole corresponding to any 
desired speed. The hole corresponding to the nor- 
mal speed is marked and the press is usually operated 
on this point. 

On the right of the feeder is placed a small panel 
board containing the main line switch, a circuit 
breaker and fusés for protecting the motor. The 
switch is of the ‘‘tumbler’’ type and is connected so 
that when thrown up it connects the motor ready 
for operation. When this switch is opened an ex- 
tension of each blade makes a contact with the lower 
clips so as to short-circuit the shunt fields of the 
motor through a non-inductive resistance, providing 
a path for the field discharge and thus avoiding the 
danger of a puncture. The oirouit breaker is ad- 
justable through a wide range, and is of the time 
limit’’ type. In this type the acting magnet is 
shunted by an exposed coil of high - resistance wire. 
If an excessive current exists for a short length of 
time, the shunted current flowing through this ex- 


posed coil heats the wire and thus sends a larger 
proportion of the current through the magnet wind- 
ings and the circuit breaker aots. Momentary cur- 
rents, such as occur upon starting the motor, or when 
it is loaded heavily for an instant, are not supposed 
to open the circuit breaker. Unfortunately, the 
feeder soon discovers that the cirouit breaker oan be 
adjusted to such a point that it will bother him by 
operating only at long intervals, and at this point 
he leaves it. Practically, then, the motor must he 
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protected by fuses, which cannot be adjusted. These 
fuses are of the inolosed cartridge type and are placed 
ip both sides of the circuit, one being located on 
either side of the main-line switoh upon the panel 
board. The appearance of the controller and panel 
board can be seen on the press in the foreground of 
Fig. 6. 


By means of a lever and arm which passes through 
the bottom part of the press the oontroller can be 
operated from the opposite side and the press can be 
run slowly in either direction in making ready, 
without tugging at a belt or without the assistance 
of the feeder. Push-buttons are located at conveni- 
ent places about the press frames, with circuits oon- 
nected so as to shunt the automatio magnet at- 
tachment, and thus the press oan be quickly stopped 
from any one of a number of points in case of aoci- 
dent. 


It is needless to point out that such a model 
printing establishment as has been desoribed would 
have been impossible with the old method of trans- 
mitting power by means of belts and sbafting. 
The suocessful operation of this plant is suob 
an emphatio argument in favor of the electrical 
method of operation that it may be well worth 
while to review briefly the advantages which have 
been secured. 


The light throughout the plant is entirely unob- 
structed by belts, 
benefit is secured of the ideal skylight method of 
lighting, while at night the operators are not an- 
noyed by shadows, and the amount of artificial illu- 
mination required is a minimum. 


The predominating idea in the arrangement of the 
entire plant has been to secure convenience in oper- 
ation, and the designers of the plant have not been 
hampered with the necessity of concentrating the 
machinery near the source of power or of arranging 
it, in all cases, convenient to long lines of shafting. 

The elimination of overhead power-transmitting 
devices not only takes away the danger of moving 
belts and revolving pulleys but improves the ap- 
pearance of the plant, and this is certainly appreci- 


ated by the employes, who take pride in the neat 


appearance of their work rooms. 


Without overhead belts and pulleys keeping the 
dust-laden atmosphere in oonstant agitation, there 
is much less waste of stock spoiled by dripping oil or 
falling dirt—an advantage which it takes a printer 
to appreciate thoroughly. l 

The arrangement of the plant over a large area 
instead of in floors one above another, with belts 
passing from floor to floor, secures lower insurance 
rates. The wires running from the engine room to 
the departments, when once installed, require no 
farther attention. One department may be operated 
overtime while the remainder of the plant is at 
rest, The lighter the load the more efficient be- 
come the transmitting circuits, while the opposite 
is true with belts and pulleys. The number of 
units in operation in the engine room can be varied 
to suit the changing demand for power, and thus 
secure an economy which is impossible with one 
large engine belted to a main driving shaft. 

The absolute control of the presses, with their 
easy and convenient manipulation, when making 
ready," and their wide range of speed, allowing 
them to be run at their fullest capacity, has a great 
influence in inoreasing the output of the plant. 
When a machine is not in operation it is immedi- 
ately shut down, and there are therefore no“ stand 
by ” losses outside of the engine room. 

The most important advantage, however, is the 
saving in fuel. The result of the operation of the 
new plant is that only about one-third of the 
amount of coal is burned that was required before 
the move was made. A part of this saving must be 
attributed to the design of the power plant, with its 
modern equipment, so that just how muob economy 
bas been gained by the operation of the purely eleo- 


so that during the day full 


trical part of the plant cannot be definitely deter- 
mined. 

The Corliss engine was furnished by the Atlas 
Engine Company; the motors by the Sprague Eleo- 
trio Company; the motor controllers and starting 


boxes by the Cutler-Hammer Manufacturing Com- 
pany, and the switchboard aud wiring by the West- 
ern Eleotrio Company. George C. Nimmons was 
the architect of the building, Bion J. Arnold oon- 
multing electrical and mechanical engineer, and 
Thomas Sheehan mechanical superintendent. 
Much of tbe success of the enterprise is due to the 
energetic management of the president of the com- 
pany, W. B. Conkey. 


RESEARCHES ON HIGH TEMPERATURES 
AND THEIR PRACTICAL EMPLOY- 
MENT.* 


An important paper has recently been published by 
Goldschmidt in the Zeitschrift für Elecktrochemie, in 
which he reviews previous works on the use of alu- 
minum in producing high temperatures, and then 
describes the method he adopts. As is well known, 
an extremely violent reaotion takes place when alu- 
minum unites with oxygen, the estimated tempera- 
ture of the reaction being about 3,000" C. In order 
practically to make use of the high temperatures 
thus obtained, the chief difficulty is 80 to moderate 
and control the reaction that it will perform the 
required work. 

The first point to be noted is that it is not necessary 
to beat up the whole of the reacting mass to the 
temperature of ignition. It is sufficient to start the 
combustion at a single point only, but this in itself 
presents some difficulties. In the preparation of 
metallic chromium from a mixture of its oxide with 
powdered aluminum, these difficulties may easily 
be overcome by applying at any convenient point a 
small quantity of a mixture of aluminum with a 
more easily reducible oxide, or preferably a peroxide. 
Lead oxide, copper oxide, potassium permanyanate, 
and many other substances may be employed for 
this purpose. 

One great advantage of this process is that it 
admits of the preparation of pure metals free from 
aluminum ; the only precaution which requires to 
be observed is that the oxide to be reduced must be 
present in slight excess. 

The process is capable of two main applications. 
In the first place the heat given off by the combus- 
tion of à mixture of aluminum with any oonvenient 
oxide may be utilized for heating purposes only 
(welding, eto.), or, secondly, the reducing power of 
aluminum at a high temperature may be used for 
the preparation of pure metals or alloys. In either 
case only slight alterations in the mode of working 
are necessary. If a moderate beat be required, the 
reacting mass is diluted by the addition of some 
inert substance, which, at the same time, prevents 
the whole mass from melting. A oonvenient mix- 
ture of this sort is composed of aluminum and the 
cheapest available oxide (e.g., iron ore, sand, eto. ), 
which i8 then diluted either with a large excess of 
the same oxide, or with magnesia, lime, eto. If, on 
the other hand, the metal itself be required, & large 
exoess of the oxide must be avoided, so that the heat 
whioh is generated will not only melt the metal, but 
also the slag (corundum), which then protects the 
regulus from the action of the air. 

The following experiments illustrate the appli- 
cations of the process: A rivet weighing 3 kilos., 
such as is used in the construction of bridges, is sur- 
rounded by a mixture of oxide of iron, sand, eto., 
and powdered aluminum, and almost wholly em- 
bedded in sand contained in a wooden box. On the 
top of the small exposed portion of the aluminum 
mixture is laid a small ball prepared by mixing 
aluminum powder witb a more easily reducible 
oxide, and into which is inserted a short length of 
magnesium ribbon. The reaction is started by set- 
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ting fire tothe magnesium ribbon, and as soon as 
this is done, more sand is placed on the top in order 
to keep in the heat, If the contents of the wooden 
bex are emptied out after a short time, it will be 
found that the rivet is white hot and ready for forg- 
ing. 

In a similar way 1 inch iron pipes may be hard 
soldered at an estimated cost of about 2d.; or, two 
pieces of wrought iron may be fused (welded) to- 
gether, The joint so obtained is satisfactory, as can 
be shown by sawing the pieces through at the joint. 
It is claimed that such a joint is better than that 
produced by electric welding, owing to the greater 
uniformity of heat. By diminishing the quantity of 
i'ert material, the iron in the above experiment 
may be easily melted. Holes may be made through 
one-half inch wrought-iron plates by igniting some 
of the reacting mixture on them, and adding more, if 
necessary, as soon as the reaction has started. 

In order to reduce chromium from its oxide, a 
mixture of this and powdered aluminum is made 
and introduced into a crucible lined with magnesia. 
The reaction is started as before, and the mixture 
then added continuously until the crucible is full. 
After cooling, the crucible is broken open and the 
regulus of metallic chiomium removed. At the 
meeting of the German Eleotro-ohemioal Society, at 
which the author communicated his paper, he showed 
a mass of chromium, weighing 25 kilos., prepared in 
this way. By making two apertures in the orucible, 
one for the introduction of the mixture and the other 
for the outflow of the obromium, the process may 
be worked continuously, as in the case of the eleotrio 
furnace. 

It is claimed that the temperature attained is 
higher than in the ordinary electric furnace, and 
that a given quantity of material can be put through 
in a shorter time. Moreover, the chromium is aleo 
free from oarbon or carbides. The slag (alumina) 
produced in the furnace may be reconverted into 
aluminum and used over and over again, or it may 
be used for polishing, since it possesses oetain ad- 
vantages over emery. 

Almost all metals may be reduced from tbeir 
oxides in this way, aud the yield is nearly theoret- 
ical. The different alloys, e.g., ‘‘ chrom-manganin,’’ 
oopper-chromium, eto., can also be prepared. The 
slag from the furnace contains minute rubies, whioh 
owe their color to chromium. 

For the preparation of pure metals, it is necessary 
to use pure aluminum; but for heating purposes 


only, orude (50 per cent.) aluminum may be em- 
ployed, Besides oxides the oxy-salts of oertain 
metals may be reduced in the eame way. 

The author looks upon aluminum as a '' heat ac- 
cumulator," since it is possible to transport it, and 
by its union with oxygen develop, wherever neces- 
eary, an amount of energy corresponding to that 
which was originally required for ite preparation. 

Tbe above is an abstraot of an article which may 
be consulted in the Zeitschrift für Elektrochemie, iv., 
(21), 494. 


Lamp Holders for Meterless Consumers. 


In some districts in England small consumers 
whose quarter ly bills for electrical energy could not 
support the burden of a meter rental are charged a 
fixed price per lamp per annum. The ebarge oan 
take account of the possibility of exceedingly long 
burning-hours, but not of the honesty-factor of the 
consumers, the temptation to put in lamps of higher 
candle-power than those contracted for being very 
great. At Kingston, we believe, this d:ffioulty was 
overcome by using locked holders, but a French 


firm of manufacturers has found a neater solution, 
The lamp-caps and holders are made on the bayonet 
principle, but with three pins and slote instead of 
two. Theseare placed in different relative positions 
for lamps of various cand le- powers, so that only the 
lamp of the right size will fis the bolder supplied 
for it. 


ERRATOM.—In our issue of November 2, in the 
middle of the first editorial column, $1 per thousand 
should have read $1.50 per thousand. 
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AN ELECTRICAL SURVEY IN THE BOR- 
OUGH OF MANHATTAN, NEW 
YORK CITY.* 


Showing Results of Stray Current Measurements 
Between Electric Railways, Underground Pipes, 
Etc , Also Results of Tests on the Brooklyn 
Bridge. 


BY A. A. KNUDSON. 


(Concluded from page $62.) 


Coming now to the tests, it will be noticed that 
there is no possibility of reaching the anchor plates 
other than by connection through the cables them- 
selves, and they being firmly attached to the struct - 
ure cables make all practically one conductor, 
and a connection on the structure would mean con- 
nection with the cables and consequently with the 
anchor- plates. 

This point therefore being settled, the next thing 
was to obtain a suitable ground, and on the sugges- 
tion of Mr. C. B. Martin, the electrician of the bridge, 
one of the railway cables was used during that por- 
tion of the day when it was not in operation for 
hauling a bridge train. This was a convenient as 
well as a good ground; the cable surface being 
polished bright through friotion in passing over the 
pulleys, it was possible to obtain a good contact, and 
as it passed over the Jarge drums in the engine room, 
which were on foundations connecting with engines, 
water-pipes, etc., i$ was probably the best ground 
independent of the structure obtainable. The con- 
nection to the structure was made by the use of a 
two-inch screw-clamp, the wire to the voltmeter 
being attached to it by the simple means of a sorew 
and washer. Two of these clamps were generally 
used in nearly all of the previous tests, as they were 


found very convenient for attaching and detaobing - 


quickly to and from hydrants, pillars, eto. The 
firat test under these conditions was made just over 
the Brooklyn anchorage, where the structure was 
found to be positive to the ground, with a difference 
of potential of 2} volts maximum, estimated average 
1} volts. 

At the Brooklyn tower another ground connection 
was made to a water-pipe which ran down the side of 
the tower and is intended for use in oase of fire on the 
bridge. At this point the reading was 3} volts max- 
imum, average 2i; bridge structure was as before 
positive. At oenter of span, structure positive at 
first, with 2} volts maximum, but during the read- 
ings there were two reversals, one of them only re- 
maining long enough to obtain a reading, which was 
1} volts maximum, structure negative. Atthe New 
York tower: structure positive to cable ground, with 
trolley variations ranging from three-fourths to 8 
volts, average 2 volts. At New York anchorage: 
maximum 2j volts, average 2 volts, atructure posi- 
tive to ground. 

Otber tests were made to determine the polarity 
of the rails of the bridge trains, end they were found 
positive to the structure, the same as the rails of the 
trolley road heretofore tested. Let us now consider 
the question of eleotrolytical conditions of the cable 
avohorages, as this point appears to be of high im- 
portanoe in this matter, if not the key to the whole 
situation in determining whether or not electrolytio 
action is going on. First These anchorages are 
oomposed of solid stone masonry and are put together 
with the highest quality of cement; there is no brick- 
work or mortar in their construction. 

Seoond—The 23 tons of iron composing the plates 
are set about 80 feet below the top of the anchorage. 
The distance from the bottom of the plates to mean 
high water is 3 feet 8 inches at the New York end, 5 
feet at the Brooklyn end; there is no earthy matter, 
salts or alkalis, such as is found prevalent in the 


A paper read at the 128th Meeting of the American In- 
atitute of Electrical Engineers, New York, October 28th, 
1998. 


streets, which go to make up an eleotrolyte, 80 I am 
informed, in any part of this structure. 


I was at first apprehensive that on account of the 
comparatively short distanoe between mean high 
water and the plates at both anoborages there might be 
opportunity for salt water to reach the plates through 
seepage or capillary attraction and thereby produce 
such an electrolyte as to cause corrosion, but have been 
informed that it is not possible for salt water to reach 
these terminal plates on account of the distance from 
the river, the anchorages being over 900 feet from 
the towers which stand at each side of the river. 
Even allowing 100 feet for the salt water to work 
back, there is still ample margin as to distance be- 
fore salt water oan reach these plates; besides this, 
one of the bridge engineers showed me a plan of the 
construction of the foundation under each anchorage 
which consists of heavy timbers 10“ x 10" and some 
127 x 12/7 arrauged in 4 to 7 layers, placed a short 
distance apart, and the intervening spaces filled in 
with concrete cement. 

In view of the tests therefore that bave been made 
showing the structure and cables to be positive at 
both ends, it is quite possible that a portion of the 
current straying from the trolley lines, and possibly 
from the bridge service, finds its way out of the 
anchor plates through the dampness of the stone- 
work of these anchorages. The construction of these 
anchorages however is such, as I bave endeavored to 
set forth, that it seems reasonable from the general 


construction of these piers that the mass of stone and 


concrete surrounding these plates will not constitute 
an electrolyte such as would favor electrolysis and 
thereby cause corrosive action on them. 

One of the bridge officials informed me that a cer- 
tain autbority bad reported that electrolysis would 
not attack cast-iron, consequently their cast-iron 
anohor-plates were exempt from such danger. In 
the light of reoent experience in other cities, that 
theory is now untenable; for instance I will quote a 
few extracts from a pamphlet, giving the reports of 
four expei ts, besides that of the secretary of the Water 
Board of the city of Dayton, O., embodying an esti- 
mate of cost for repairing the damage. 

Mr. E. E. Brownell, C. E., states: To my sur- 
prise I have found in this city a six-inch water main 
that was corroded to the depth of one-quarter of an 
inch where the voltage did not average over 1.5 to 2 
volts positive to the rails, therefore it is impossible 
to establish a certain vultage that will cover all cases 
for low readings." 

The following extracts are quoted from the report 
of Mr. J. H. Shaffer, metallurgists. 

He says: In acoordanoe with instructions from 
the Board, I bave made a careful inspection of the 
cast-iron water mains at fifteen different locations in 
the oity, ' and then gives the results of excavations, 
eto., two of which I will yuote : 

' lst. This excavation was made at the corner of 
Washington and Mound streets. It exposed a six- 
inch main and a ten-inch tee; the pipe waa laid in 
1874, and the tee in 1888, both were subjected to 
eleotrolytio action for about ten years. Both pipe 
and tee showed great evidence of eleotrolytio oorro- 
sion, the pipe being damaged to an alarming degree, 
with holes pitted from one-eighth to five-sixteenths 
of an inob in depth, and covering a large portion of 
the same. The lead caulking was found to be 
in bad condition, and showed perceptible evidence 
of leaking. The pipes at this point were nine volts 
positive to the rails. 

* 2d. This exoavation was made on Germantown 
street, near Krug. It unoovered a six-inch pipe. 
This pipe was electrolytically corroded in about tbe 
same proportion, with other conditions identical. A 
lead service pipe was also exposed at this point, and 
was found to be entirely destroyed.” 

A quotation from the report of the secretary on an 
approximate estimate of the cost of replacing water- 
pipes damaged by electrolysis caused by electric 
railway currents may also be interesting. 


He says: ‘In calculating the cost of replacing 
the pipes in the whole affeoted territory, it is esti- 
mated at $77,208.80. 

„There is 17,513 feet of pipe that shows a voltage 
of from two to nine volte positive, and from pieces 
of pipe removed where electrically charged to this 
extent, is is found that they have deteriorated 50 
per cent. in four years. 

„Where they were required, when laid, to with- 
stand a hydrostatio pressure of over 300 pounds per 
square inch, when tested by J. H. Shaffer, iron 
expert, after being subjected to 4.5 volts for four 
years, leaked at 150 pounds pressure." 

He also states the following: At 4.5 volts it 
has been shown that a six inch pipe oan certainly 
become useless in 5 years.“ 


I have quoted thus frzely from this pamphlet for 
two reasons, one to show that it is a mistake to sup- 
pose that cast-iron ia not subject to corrosion by 
electrolysis produced by railway ourrents, and also 
to show the penalty to which a oity is subjected 
through permitting such conditions to exist so long 
that they cause such heavy damages to its property. 
In the light, therefore, of what has been shown to 
be the state of affairs in the upper part of this city 
due to escaping railway ourrents, as well as the ex- 
perience at Dayton, O., it appears to be the duty of 
engineers to exercise every possible precaution 
against the effeots of this invisible element of de- 
struction, which if left to itself will certainly shorten 
the life of valuable city property. 

In the cases found to exist up town it is true that the 
rails of the road referred to are apparently the prin- 
cipal metals damaged, for the reason that they hap- 
pen to be positive to the water pipes, but as the 
escaping ourrent goes into the pipes at one place it 
must come out at others, and at these places damage 
may be looked for. 

The damages already done and threatened to 
public works in England by electrolysis has led to 
the establishment of regulations to prevent such 
action in the future, and similar legislation may be 
expected in this country should these conditions be 
allowed to continue. One of the provisions in the 
regulations prescribed by tbe British Board of Trade 
may be of interest just here. It is to the effect that 
if the pipe is negative to the rails the potential dif- 
ference shall not exceed 4.5 volte, and if the pipe is 
positive to the rails the potential difference shall not 
exceed 1.5 volts. This appears to be very liberal 
for the railways, in view of the experience in cities 
on this side of the water; it is probable however they 
will be made more stringent as future experience in 
this direction dictates. 

I bave purposely avoided elaborating any partic- 
ular scheme for preventing damage by stray railway 
ourrents in this paper, for the reason that methods 
are perfectly well known to railway companies for 
confining ourrents to their proper conduotors, such 
as efficient bonding, and providing a return that 
will leave no inducement for the ourrent to seek un- 
derground pipes in preference to a legitimate oon- 
ductor, It is simply a question of additional ex- 
pense. Referring to the incandescent light current 
which was found prevailing everywhere in this part 
of the oity from the Harlem river to the Battery, 
passing between all kinds of underground metals, 
and some on the surface, I do not consider these 
ourrents as particularly dangerous at the moment 
on account of their low voltage, but as before stated, 
it having been established that a fraction of a volt 
difference of potential will cause electrolytic action, 
it then comes down simply to a question of time, 
when those straying incandescent currents will have 
to be seriously considered. 

In conclusion, I wish to say that these remarks 
regarding possible damage to public structures 
through the action of electrolysis have been made 
with no desire on my part to appear as an alarmist, 
but to present simple facts as found in these investi- 
gations. I believe that too little attention has here- 
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tofore been paid to this matter by any of us; perhaps 
for the reason that electrolytic action being invisible 
as well as noiseless, it has thus escaped attention, 
and its baneful effects not fully appreciated. It is 
my opinion, however, that ordinary caution would 
suggest that periodical tests should be made in 
every city by competent parties where a trolley road 
using a ground return is in operation, and the re- 
porta placed before those having authority to deal 
with the matter. In this way threatened damage by 
electrolysis to water and other pipes, as well as 
bridges, might be arrested and finally controlled. 


Mountain Railways. 

An electrio railway is in succeseful operation in 
California which is novel 1n many features. 

The initiation and successful construction of such 
a railway connecting the sea shore with the summits, 
the pine with the rose, the orange with the snowball, 
are due to Prof. T. S. C. Lowe, of Pasadena. With 
the exception of the eleotrio road now in process of 
construction up the Jungfrau, there is probably no 
enterprise identical in scope and attractiveness, nor 
one where greater obstacles have been surmounted. 

All the other systems of such mountain roads 
built for the purpose of making the natural attrac- 
tions of a region available for the sightseer are con- 
structed on the plan of a revolving oog wheel catch- 
ing in a center rack-rail and operated by a steam 
locomotive. One of the roads lands one on top of a 
sulphurous caldron in the orest of Vesuvius; the 
Rigi, pioneer of its class in Europe, gives one a 
delightful glimpse of the mountain meadows of the 
land of William Tell and its hundreds of glacial 
lakes; the Pike’s Peak rack-rail road lifts one up to 
an unparalleled view of a vast ocean of gray plains. 
Bat on the summits reached by the Mount Lowe 
Railway every one of the attractive landscape feat- 
ures of the others has been included. Below, 
seemingly wilhin speaking distanoe, lies all the 
beauty of contour, the fragrance, as well as the pro- 
duotiveness, with which we are accustomed to asso- 
ciate the classio lands of the eastern half of the 
Mediterranean. 

The cable inoline, which constitutes the first divi- 
sion of this mountain road proper, is one of the most 
successful railroad devices of its kind in practical 
use in the world. 

The eleotrio power is transmitted by large copper 
conductors tothe Echo Mountain power house, in 
which is a 100 horse-power electrio motor which 
makes 800 revolutions per minute. By a series of 
gears the revolutions are reduced from 800 to 17 per 
minute, which is the speed at which the massive 
grip-sheave turns. The grip-sheave consists of a 
beavy wheel whioh carries some 70 automatio steel 
jaws. As the wheel revolves, these jaws olose and 
grip an endless oable, to which the cars are perma- 
nently attached. By this method there is praotically 
no wear whatever to the cable. It is not strained 
and chafed by the constant operation of gripping, as 
on the street railway cars, where the inertia of trains 
of cars of many tons weight bas to be overcome by 
the gripping of the ever-moving cable. 

. So much forthe inoline division. From the end of 
this, i. e., starting from the Echo Mountain House, 
begins the overbead trolley road, which reaches the 
„Alpine Tavern“ after a rapid and remarkable 
ascent by whioh the very heart of the range is pene- 
trated, and over five miles of steep mountain grades 
are surmounted in the space of thirty-five minutes. 
The terminus of this alpine division connects with 
some thirty miles of most excellent bridle paths and 
oarriage roads, leading in all directions over the orest 
And through the range. 


A cable dispatch states that the newspapers of St, 
Petersburg, Russia, announce the expected visit to 
that oity of Thomas A. Edison, the inventor, and 
say that the scientific societies are preparing to give 
him a brilliant reception. 
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à LONDON NOTES. 


From our London Correspondent. | 


In Memory of the Late Dr. Hopki»son. 


In memory of her late husband, Mrs. Hopkinson, 
her son and daughter have presented the sum of 
£5,000 for the purpose of extending the engineer- 
ing laboratories at Cambridge University. This was 
a work which the late Dr. Hopkinson took a special 
interest in, an^ only a few days before his death he 
was talking to Prof. Ewing of opening a subsorip- 
tion fund for the purpose. 


Electric Traction for London. 


The London County Council is giving earnest 
consideration to the question of electric traction. 
At the beginning of 1899 there will oome under its 
control 70 or 80 miles of horse trams in London, 
therefore the fact that it is looking into the question 
of electrio traction is important. The Counoil pro- 
poses allowing a tramway company to put up the 
trolley for about a couple of miles in one of the 
suburbs, and one of its own members, Mr. Baker, 
bas issued by request a very elaborate report on 
electric tramway work generally. He compares the 
costs of various methods and ends by recommending 
the introduction of the underground conduit, in 
spite of the faot that its initial oost is considerably 
more than that of the trolley, beoause he says 
it is the one best suited to the requirements of Lon- 
don’s busy thoroughfares. Mr. Baker also considers 
gas, oil, steam, cable and other forms of traction. 
He tells the Council that for horse traction they will 
have, when they take over the lines, to pay from 50 
per cent. to 100 per cent. more than by the electrio 
system for maintenavce and working. It is probable 
that there may be some decided move shortly in 
this matter. The Council is to have a debate on the 
entire subject in a day or two. 


CANADIAN NOTES. 
The statement of the Montreal Eleotrio Street 
Railway for the last year shows the net profits to 
have been $601,704.18, against $507,885.60 for the 


year previous. After paying a 10 per cent. dividend 
$138,000 was carried over to the rest account. 


The new fender which will be used on the cars of 
the Ottawa Eleotrio Street Railway was sucoesefully 
tested this week. The new fender is an ingenious 
invention of the Consolidated Fender Company of 
Providence, R. I., and all the cars will shortly be 


equipped with them at a cost of over $5,000, or about 
$50 per car. The fender is about six inches from 
the rail and is so constructed that by the motorman 
touching a spring the appliance immediately drops 
and pioks up the objeot in front of it. 


For the past two weeks there has been an experi- 
ment going on in Ottawa whioh has now developed 
into an industry. It is the manufacture of caloium 
carbide for the production of acetylene gas by means 
of a new yet simple and effective method. The in- 
ventors of this new scheme are Messrs. H. Lamoth 
and J. W. MoRae of Ottawa. The new idea is in 
the furnaces which are to be used in the manufac- 
ture of the carbide. The ingredients used are coke 
and limestone, the two being mixed in proper pro- 


portion and thoroughly purified. The furnace to be 
used is a simple construction and is heated by eleo- 
tricity. Tbe furnace consists of two electrodes, one 
suspended from above and the otber placed on the 
ground. The two are connected by means of carbon 
pencils which form an aro producing sufficient heat 
to melt the coke and limestone which is piled around 
these electrodes, and form it into caloium carbide. 
It is the intention of the promoters of this new in- 
dustry to erect a plant containing about 40 of these 
furnaces which will be kept running 16 hours per 
day. The oarbide is produced for $60 per ton whole- 
sale and the factories now making this product 
througbout Canada are unable to keep up with the 
orders now flowing into them. By operating their 
present plant the inventors expect shortly to be able 
to turn out about 10 tons of carbide per day. 
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LEGAL NOTES. 

John M. Sellers and E. A. Noonan have filed a 
petition in S$. Louis for a receiver and an aooount- 
ing for the St. Louis Underground Service Com- 
pany and the Citizens! Electrio Light & Power Com- 
pany. The petitioners charge the officers with 
conspiracy to defraud the stockholders. <A reorgani- 
zation of both companies is requested. 


In the third trial of the Jessie Krueger damage 
suit against the West Chicago Street Railway Com- 
pany, at Chicago on the 28th ult., Judge Hutchin- 
son discharged the jury, who were unable to come 
to an agreement, and a fourth trial will probably re- 
sult. Miss Krueger asked for $75,000 damages. 
She was run over by aoar of the West Chicago Street 
Railway line on June 27, 1892, and received in- 
juries which necessitated the amputation of her left 
leg. The case was first brought to trial in 2896 and 
the jury awarded tbe plaint) ff $50,000. The Appel- 
late Court ordered a new trial, whioh was begun 
last February. It was abandoned because of the 


death of a juror. The third trial resulted as above 
stated. 


A Customs Decision. 


The Board of Classification of the United States 
General Appraisers have announced a decision re- 
garding the tariff on incandescent eleotrio lampe. 
The Collector at New York assessed a duty of 60 per 
oent. ad valorem, under paragraph 100, Aot of 1897, 
which covers various articles of glass, or of whioh 
glass is the material of chief value, and blown glass- 
ware. A protest was filed by the importers, Knauth, 
Nachod & Kuhne. The board holds that while 
glass is the compouent material of chief value, yet 
the other materials, carbon filament, porcelain, 
metal and cement, are so essential to the character 
of the lamp that it ceases to be merely blown glass- 
ware. The board holds further that the goods are 
covered by paragraph 112, which includes manu- 
factures of which glass is the component material 
of chief value, not specially provided for. The 
protest is sustained and the duty fixed at 45 per 
cent. 


THE NEWS. 


What is Going On in the Electrical World. 


LIGHTING. 


Baldwin, Wis.—Peabody & Sabby have formed a co- 
partnership to put in an electric lighting system here. 


Birmingham, Ala.—Three electric light plants will be 
erected at Pratt City and Ensley. Oue ofthe planta is 
to supply light and power for Pratt City; the others 
are smaller plants, one at the Eusley City steel plant 
and one at the Semet-Sulvay by-product works. 


Camden, N. J.—An ordinance has been introduced in 
the city council giving the Citizens’ Heat, Light & 
Power Company the right to string wires and erect 
poles in the streeta. 


Columbus, Wis.— Local business men and capitalists 
are contemplating putting in an electric light plant 
upon such terins that the city will at the expiration of 
twenty years become the owner of tho plant. 


Dolgeville, N. Y.—The Dolgeville Electric Light & 
Power Company of Dolgeville has filed a certificate 
with the Secretary of State announcing that its number 
of directors has been decreased from thirteen to five. 


. Grand Rapids, Mich.—Manager Chase of tho Chase 
Construction Company is in thecity making prepara- 
tions for beginning work on the contract for installing 
the municipal electric lighting plant. He expects to 
employ about 100 men. 


Green Bay, Wis.—It is stated that negotiations for 
the sale of the plant of the Green Bay Gas & Electric 
Light Company have been closed. The A. M. Sutber- 
Jand Company of New York, Sinclair Mainland of this 
city, and William Maiuland of Oshkosh are the princi- 
pal investors. The purchase price is withheld. Bonds to 
the amount of $125,000 have been subscribed for and 
$50,000 will be spent in improvements. 


Hagerstown, Md.—The town council has taken the 
initial movement looking to the establishment in 
Hagerstown of an electric lighting plant. The town is 
empowered to borrow $60,000 for an electric plant, The 
mayor will appoint a committee of citizens to report on 
the subject. ` 
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Johnstown, Pa.—The city authorities have closed a 
five-year contractfor street lighting with the Johns- 
town Electric Company, calling for 20- arc lights of 2,000 
candle power each. Under the new contract the city 
saves $2.50 on each light from the price formerly paid. 


Lancaster, Pa.— The select and common councils 
have passed an ordinance approving of the assignment 
of the city lighting contract held by Gustavus Groe- 
zinger and associates to the Lancaster Electric Light, 
Heat and Power Company. The company has filed its 
acceptance of the ordinance. It has also executed a 
mortgage for $100,000, the proceeds to be applied to in- 
creasing the capacity of the plant. 


Malone, N. Y.—The trustees have granted a franchise 
to Messrs. Kilburn, Wright and Abbott authoriz- 
ing them to set poles and string wires in the village for 
the purpose of conducting an electric lighting and 
power business. 


Odessa, Mo.—A stock company is to be organized 
here to put in a $5,000 electric light plant. 


Perrysville, O.—E. H. Vanderslice proposes to use 
the water power that formerly rar the Perrysville 
flouring mill to operate an electric plant for lighting 
purposes. He has secured contracts for over 100 incan- 
descent lights and expects to get 300. 


The Dalles, Ore.— Mayor Nolan has vetoed the ordi- 
nance providing for lighting the city streets by means 
of electricity. Among the reasons given by the mayor 
is the important one that the tinances of thecity do not 
justify the council in making the contract. 


Winona, Miss.—A company has been organized here 
to put in an electric lighting plant if the city votes to 
take street lights. The company is composed of local 
business men and will establish a first-class plant. 


STREET RAILWAYS. 


Albany, N. Y.—The board of trustees of the village 
of Ravenna have lately visited this city forthe purpose 
of interesting capitalists in the proposed electric rail- 
way from Albany to Ravenna. The project to builda 
road through the villages of Ravenna, Coeymans, In- 
dian Fields, South Westerlo, Preston Hollow, Clarks- 
ville and Rensselaerville has been under advisement 
for some time, but it has been decided to make the 
attempt on a Jarger scale than before contemplated. It 
is proposed to make it a freight carrying concern. 


Atlanta, Ga.—The Atlanta Railway Company has 
been granted the franchises for strects on the west side 
which it asked tor and will prove a formidable compet- 
itor of the Consolidated Street Railway Company. 'The 
latter company had practically a monopoly of the street 
car business in Atlanta. 


Boston, Mass.—The Boston & Maine Railroad Com- 
pany has decided to equip its Portsmouth & Dover 
branch, about ten miles in length, for electrical opera- 
tion, the power to be furnished from a power house on 
Noble's Island, which will also supply power for the 
Portsmouth, Newcastle & Rye Electric Street Railway. 


Dayton, O.—The surveys for the Dayton, Spring 
Valley & Wilmington interurban electric road are 
being made, and in a few days work on the construc- 
tion of the power house will begin. 


Camden, N. J.—An ordinance has been introduced in 
the city council giving a number of Philadelphia capi- 
talists the right to erect and operate an elevated electric 
railway in Camden as part of a system connecting with 


Atlantic City. 


Chicago.—The Calumet Electric Street Railway Com- 
pany bas installed two passenger elevators at its new 
terminal station at the corner of 63d street and Stony 
Island avenue. The elevators are capable of hoisting 
passengers to the station platform, 32 feet above, at the 
rate of 100 a minute. 


Cumberland, Md.—The county commissioners will 
be asked at their next meeting for their consent to the 

rojected route for an electric railway betwe: n Cumber- 
and and Westernport. As soon as this is granted the 
survey will be made. 


East Liverpool, O.—A syndicate of New York, Chi- 
cago and Philadelphia capitalists will build an electric 
freight line between this city and Lisbon, connecting 
the Erie system with the Ohio river. The road will 
pass through tbe richest undeveloped coal field in Ohio, 
and the syndicate has secured options on 18,000 
acres of coal land. The new road and the mining plant 
will represent an investment of $700,000. 


Exeter. N. H.—Superintendent E. E. McReel of 
the Exeter-Hampton Street Railway states that work 
on the extension of the road to the New Hampshire 
State line will be pushed in order to have the cars run- 
ning if possible by December 10 over that section. 
About five and a half miles of track is to be laid. 


Geneseo, N. Y.— There is talk of a stock company 
being formed to build an electrie road from Mt. Morris 
and Geneseo to Conesus lake. 


Hartford, Conn.—The '' Times says it is reported that 
an agreement has been reached between Jesse W. Starr 
and (George H. Dunham, the rival street railway pro- 
moters and petitioners for franchises in West Spring- 
field and Agawam, under which the Dunham petitions 
were Withdrawn and both men will do their utmost to 
secure the franchises petitioned for by the Starr com- 


pany, 


Jersey City, N. J.—Mayor Hoos has signed the ordi- 
nance granting the North Hudson Railway Conipany 
permission to operate the cars on the Grove street line, 
connecting Jersey City with Hoboken, with electricity 
instead of horse power. The franchise is perpetual, 
and the company agrees to pay the city 8600 a year. 


Lansdale, Pa.—The Inland Traction Company, whose 
object is to build a trolley line from Perkasie to Lans- 
dale, has received a charter. 


Lincoln, Ill.—The Lincoln Electric Light & Street 
Railway Company ^as been granted a forty years’ ex- 
tension of its franchise. 


London, Ene.—Albert Johnson, brother of Tom 
Johnson, the Ohio trolley magnate, has arrived here 
and is holding consultations with electricians and 
capitalists concerning the project of introducing elec- 
tric roads in London and other English cities. London 
has now an underground electric road, but there isa 
demand for surface roads extending to outlying districts. 
Mr. Johnson says tbere is no city iu the world that 
oflers such advantages for the establishment of the 
American trolley system. A company is already formed 
to promote electric roads in the city, with & capital of 
£1,000,000 sterling, and if the necessary street privi- 
leges are obtained from the city council, electric surface 
lines will speedily be built in several sections of the 
city. 


Marvsville, O.—M. A. Wright, of Maple Dell, repre 
senting à company of wealthy capitalists, has applied 
to the county commissioners for right of way foran 
electric 1ailway conrecting Richwood, Pharisburg and 
Magnetic Springs with Marysville. 


Merrill, Wis.—The Merrill Electric Railway & Light 
Company has decided to rebuild its electric plant and 
will begin the work at once. 


Milford, Mass.—A party of Worcester, Westboro and 
Milford capitalists have associated together for the pur- 
pose of building an electric railway from Milford to 
Westboro via Hayden Rowe and Hopkinton, and have 
formed a corporation known as the Westboro, Hopkin- 
ton & Milford Street Railway Company. The capital 
stock of the company is $80,000, and the length of the 
road is 5 miles. William S. Reed of Leominster, Joseph 
G. Ray of Franklin, Edgar k. Ray of Franklin, M. H. 
Walker of Westboro, Charles B. Tewksbury of West- 
boro, Frank W. Wood of Hopkinton and Horace Wood 
of Hopkinton are the temporary directors. 


Montpelier, Vt.—4A bill has been introduced in the 
House to incorporate the Swanton Electric Railroad 
Company which proposes to build and operate roads in 
the towns of Franklin and Highgate. The capital 
stock is placed at $100,000 with power to increase. The 
incorporators named are H. M. Stone, C. C. Gilmore, 
H. A. Burt, F. J. Hawley, W. C. Butterfield, C. H. 
Reynolds, L. H. Felton and C. G. Austin. 


Mt. Vernon, N. Y.—The council has awarded a fran- 
chise to the Westchester Electric Railway Company, 
some of the conditions of which are that the company 
shall carry passengers from Mt. Vernon to the Harlem 
River for 5 cents, run cars under a five minute head- 
way, and pay 3 per cent. of its gross receipts into the 
town's treasury. The franchise is to run fifty years 
and reauires that the company give & bond for $25,000 
for the carrying out of the agreement. 


New York.—In the November number of the Street 
Railway Journal." President H. H. Vreeland of the 
Metropolitan Street Railway Company has an article in 
which he compares the operating costs of the various 
systems. He says: For the year the operating ex- 
penses of the cable lines were 16.42 cents per car mile. 
of the horse lines 17.87 cents, and of the electric lines 
10.23 cents. For the three months period, which 
is more favorable to electric operation, the cable 
lines cost 17.55 cents, the horse 17.89 cents, and the 
electric 10.06 cents. During the twelve months period 
the cable lines operated at 47.7 per cent. of their pas- 
senger receipts, the electric lines at 379 per cent., 
the horse liues at 65.3 r cent, and the entire 
system at 533 per cent. uring the three months 
period the cable lines operated at 52.7 per cent. of 
their passenger receipts, the electric lines at 38.6 
per cent., the horse lines at 62.1 per ceut., and the 
entire system at 50.9 per cent."—The Third Avenue 
Railway Company has a large number of men at work 
excavating along its Third avenue line for the change 
in motive power from cable to underground trolley. It 
is expected that the new system will be ready within 
four months. 


Norwalk, O.—It is authoritatively stated that a new 
electric road will soon be built between this city and 
Sandusky. Clark Rude of Sandusky and W. W. Gra- 
haw of Norwalk are taking an active interest in the 
scheme and are said to have secured plenty of Eastern 
capital for the enterprise. 


Oswego, N. Y.—Receiver Frederick H. Tidman of 
the Lake Ontario & Riverside Railway Company has 
announced that the street car service of the company 
will be discontinued until further notice. The road has 
been running behind at the rate of $100 a week. Some 
betterments are to be made on the road, which are ex- 
pected to greatly increase the patronage. 


Owosso, Mich.—The projectors of the electric rail- 
way between Pontiac and Owosso agree to have cars 
running by the Ist of January. The line will be an 
extension of the Detroit & Pontiac 10ad. 


Portland, Ind.—The Albany, Dunkirk & Camden 
Traction Company and the Camden, Dunkirk & Al- 
bany Traction Company, rival lines for the purpose of 


constructing a road between Camden and Albany. 
passing through the city of Dunkirk, have consolidated 
their interests, and the general expectation now is that 
the work will be hurriedly pushed. 


Redlands, Cal.—Henry Fisher, J. H. Fisher and O. H. 
Childs have purchased a controlling interest in the 
Redlands Street Railway with intent to change the mo- 
tive power of the road to electricity. Bonds to the 
amount of $59,000, bearing interest at 6 per cent., will 
be issued for the purpose. 


St. Louis.—The Lindell Railroad bill passed by the 
city council has been approved by the mayor. 


Washington, D. C.—The amount of street railway 
trackage operated bz the various companies in this city 
is as follows: Capital Traction. 16 miles; Metropolitan, 
12 miles; City and Suburban, 25 miles; Columbia. 2.86 
miles; Brightwood, 5 miles: Washington and Great 
Fails, 34 miles. This includes single and double track. 


MANUFACTURING, ETC. 


New Haven, Conn.—It is reported that asa result of 
the recent purchase of the Walker interests by the 
Westinghouse Company, the local branch of the Walker 
Electric Company will be removed at once to Pittsburg. 


New York.—The report in press dispatches from 
Chicago that the Siemens & Halske Company of Amer- 
ica were considering a proposition from the Japanese 
Government to forma Chicago syndicate with a capi- 
talization of $10,000,000 to establish electric street car 
lines and electric plants for lighting and power tbrough- 
out the empire, is doubted by the Japanese Consul in 
this city, who is reported in the '" Commercial"! as say- 
ing: l doubt if there is the slightest truth in the re- 
port. The Japanese Government has not the power to 
grant such a franchise. It may be possible that there 
is an effort being made to secure American electrical 
appliances by private individuals in Japan: but as for 
granting exclusive privileges to American electric com- 

anies, I do not credit it.“ In the dispatch referred to 
it was stated that Messrs. Elkins and Widener of Phila- 
delphia would be included in the syndicate, but they 
have since asserted that they had absolutely no knowl- 
edge of the matter and that no such step was contem- 
plated by them. 


Paris, France.—Commissioner Peck has been officially 
notified that 5,000 additional feet of space had been 
allotted to the United States at the Exposition, making 
& total of 40,000 feet additional to the original conces- 
sion. 


Washington, D. C.—The *''Times" states that J. E. 
Powell, who will have charge of the electrical display 
of the American exhibit at the Paris Exposition, and 
who has just returned to Washington from Paris, is 
enthusiastic over the proposed representation of the 
United States at the Exposition. 


TRANSMISSION PLANTS. 


Denver, Col.—The Board of Aldermen has granted a 
franchise to the Denver Power & Irrigation Company to 
erect poles, string wiresand build conduits for the pur- 
pose of transmitting electricity into Denver for light, 
power and heat from its proposed transmission plant to 
he erected at the head of Platte canon. Rhodes Bros., 
Equitable Building, Denver, are the promoters of the 
enterprise.— Theodore F. Van Wagenen, a mining en- 
gineer of this State, is stated in the Republican ” to 
have completed one of the most extensive plans for 
electric power for placer mining in the West. The 
plant is located in the Boise basin of Idaho, and is to 
supply power for placer mining to two companies 
organized by the Basic Company of Philadelphia— 
the Bed Rock Dredging Company at Placerville and 
the Boise Dredging Company at Centerville. The power 
nlant was constructed under the superintendence of Mr. 
Van Wagenen. 


Santa Fe, N. M.—An electrical generating plant is to 
be built at Cochite to run by water power, and all the 
mines in the surrounding country will, it is expected, 
besupplied with power from the plant. 


Seattle, Wash.—The '' Post Intelligence '' of the 23d 
ult.: says: The Sunset Falls Power Company is al- 
ready preparing to create & use for the electric power to 
be generated at Sunset and Eagle Falls on the Skykom- 
ish river. It has sent a party of engineers to survey a 
line for an electric railroad from Index up the north 
fork of the Skykomish to Galena. It is proposed to 
follow the south bank of the north fork as far as Trout 
creek, then to cross by means of a bridge and run along 
the north bank for the rest of the distance.“ 


COMPANY MATTERS. 


Albany, N. Y.—A certificate of the voluntary disso- 
lution of the Compressed Air Power Company of New 
York City, was filed on the 29th ult. with the Secretary 
of State. This was & Metropolitan Street Railway cor- 
poration, which was organized when the question of 
using compressed air asa motive power on the system 
of the Metropolitan Traction Company in New York 
was being discussed, but it dissolved owing to the de- 
termination to install the underground electric trolley 
system on the street surface railway lines of the Metro- 
politan Company. 


Brooklyn, N. Y.—Internal Revenue Collector Moore 
of this city has received a decision from the Washing- 
ton authoritiesto the effect that the Edison Electric 
Illuminating Company of Brooklyn must pay a 1evenue 
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tax of $5,000 ona mortgage of $10,000,000 recently ex- 
ecuted by the company to securea like amount of bonds 
which the stockholders had agreed to issue. When the 
mortgage was executed the Edison Company submitted 
the documents to Collector Moore for an opinion as to 
theamount oftax the company would have to pay 
uuder the War Revenue act. Asonly $2,000,000 of the 
bonds are to be issued at present the company believed 
thatit wasliable to a tax upon that amount only. 
Commissioner Scott, however, holds that the instrument 
is subject to taxation as a mortgage for $10,000,000. 


Norfolk, Va.—Judge Waddill of the U. S. Court has 
appointed B. Watkins Leigh receiver of the Portsmouth 
& Port Norfolk Electric Railway Company. Theaction 
was taken on the application of the Mercantile Trust & 
Deposit Co. of Baltimore, trustee under a mortgage given 
by the company, and M. E. Decker, of New Jersey, 
who furnished supplies. The receivership was a surprise 
to people here, as the sale of the line to a company of 
wealthy Northern men was momentarily expected. 


NOTES FROM A CORRESPONDENT. 


Albany, N. Y.—Open competitive civil service merit 
examinations for positions in the State service will be 
held Dec.3 in the following cities: Albany, Amster- 
dam, Auburn, Binghamton, Buffalo, Dunkirk, Elmira, 
Geneva, Hornellsville, Ithaca, Jamestown, Kingston, 
Little Falls, Lockport, Malone, Middletown, Newburg, 
New York, Ogdensburg, Olean, Oneont., Oswego, 
Plattsburg, Poughkeepsie, Rochester, Rome, Sandy 
Hill, Schenectady, Syracuse, Utica and Watertown. 
Among the positions for which examination is held are 
that of chief electrical engineer and assistant electrical 
engineer. 


Schenectady, N. Y.—Complaint has been made for 
some time past that wire and other material has been 
stolen from the General Electric Works. The police 
has succeeded in arresting a man who was carting away 
about a ton of copper wire which was identified as be- 
longing to them by the General Electric Company. 
The thief refused to tell the names of his accomplices. 


PERSONAL AND MISCELLANEA. 


The Cincinnati ‘‘ Post’’ says that letters have been 
received from Col. H. P. Bradford, now in Mexico City, 
Mex., formerly general manager of the Main street car 
line in Cincinnati. Mr. Bradford is now general man- 
ager of the Mexican Consolidated Street Railway Com- 
pany, and is converting the system from a mule service 
into an electric line. 


The Portsmouth, O., Times,“ in stating that the 
contract for electrically equipping the Burgess mill in 
that place was awarded to the Westinghouse Company, 
says that '' Mr. Hodge, the clever little representative 
of the Westinghouse people, was greatly elated over his 
success, and tbat night took his rivals for the contract 
—the representatives of the General Electric Company 
and the Triumph Company—to the Opera House to see 
‘A Stranger in New Vork.“ Hodge evidently has 
good stuff in him. 


The new power house of the Hagerstown, Md., Elec- 
tric Railroad Company has been singularly unfortunate. 
During its construction, which has been going on for 
several months, the walls when near completion have 
been twice thrown down by storms, and a few days 
ago the last of the iron roof trusses was being placed in 
position when it swayed and fell, displacing the other 
girders, all going down in a mass, crushing ont the 
newly erected wa!!s, and leaving the structurea heap 
of ruins for the third time. Several of the workmen 
were injured on the last occasion and two of them will 
probably die. 


The New York correspondent of the Philadelphia 
Press refers to Mr. Nikola Tesla’s wireless aerial 
transmission discovery in a dubious spirit. After call- 
ing attention to the fact that several of Mr. Tesla's 
most boldly announced devices have failed to material- 
ize after publication, he goes on to say: ‘‘ There have 
been promises made in his name for wireless telegraphy, 
but Marconi seems to have achieved where Tesla only 
promised. This last invention of his comes well within 
the description made by Lord Kelvin when he was 
here a year ago of the improbable possibilities of elec- 
tric development. Lord Kelvin said that there were 
two peculiar tendencies on the part of those who were 
carried away by the romance and fascination which 
electricity furnishes, one being to make prediction of 
probable impossibilities and the other to make predic- 
tion of improbable possibilities. Scientists here and 
capitalists as well look upon Tesla's promise to convey 
electricity of enormous voltage through the upper air 
to convenient stations as being of the class described by 
Lord Kelvin as improbable possibilities.“ 


E. L. Anderson of St. Louis, the electro-chemist of 
the Phoenix Carbon Company, has, it is stated, made a 
discovery that will startle the electrical world." It 
is claimed that he has discovered & process of manufac- 
turing and conducting electricity without the aid 
of dynamos, engines, or any of the ordinary apparatus. 
The Star says he has succeeded in interesting several 
parties of good financial standing in his invention and 
has applied for a patent. The process as faras can be 
learned." the same paper says, ''consists of a jar of 
water, into which is put a chemical that has the power 
of drawing a certain oxygen out of the air. The solu- 
tion of the air and water produces the electricity. 
These jars are placed beneath the seats of cars or ve- 
hicles, in the basements of buildings and residences, 
and are connected by means of wires. It is only neces- 
sary to refill the jars once a month with water." 


RECENT COMPANY ELECTIONS. 


Ohattanooga Electric Railway Company, Chattanooga, 
Tenn.— President and treasurer, J. H. Warner; vice-presi- 
dent and secretary, Edwin Warner; directors: J. H. War- 
ner, Edwin Warner, Capt. Charles A. Lverly and Frank 
Spurlock, of Chattanooga; Percy Warner, of Nashville, 
and G. W. Meade, of Brooklyn, N. Y. 


East Wareham, Onset Bay & Point Independence Street 
Railway Company, Onset Bay, Mass.—President, Joseph 
K. Nve of Fairhaven; secretary and treasurer, Anderson 
w. Kelley of Fairhaven; directors: Fred L. Benson of 
Onset Bay, Capt. Benjamin F. Gibbs of East Wareham, 
and William F. Nye of Fairhaven. 


Exeter Street Railway Company, Exeter, N. H.—Presi- 
dent, William Lee; treasurer, Charles E. Hollander; 
clerk, John Templeton; directors: Charles A. Cotton, 
W. D. Lovell, Charles E. Hollander, William Lee and R. 
E. Hastings, all of Boston; Warren Brown of Hampton 
Falls, and A. E. McReel of Exeter. 


Joliet Street Railway Company, Joliet, Ill. - President, 
Weston F. Milliken; vice-president, George T. Duncan; 
treasurer, Henry P. Cox ; secretary, Henry Woodman, all 
from Portland, Me.; manager, William B. McKiuley, Chi- 
cago; superintendent, C. 6. Rush, Joliet. 


Thomson-Houston Electric Light Company, Quincy, III. 
—President, Frederick Wilms; vice-president, Capt Wil- 
liam Steinwedell; secretary and treasurer, Frank A. Par- 
ker; superintendent, W. E. Steinwedell; directors: the 
officers and H. F. J. Ricker, J. M. Haynes, Col. William 
McKinley and L. E. Emmons, 


Wilkes-Barre Electric Light Companv, Wilkes-Barre, Pa. 
—President, Abram Nesbitt; vice-president, J. W. Hol- 
lenback ; secretary and treasurer, E. W. Mulligan; direc- 
tors: the officers and John Flanagan, Liddon Flick, W. P. 
Billings, E. H. Jones, Charles W. Lee, W. A. Lathrop, E. 
C. Jones and Irving A. Stearns. 


Winchester Avenue Street Railroad Company, West 
Haven, Conn.— President, W. B. Furgeson; vice-president 
and secretary, I. A. Kelsey; treasurer, John F. Prince; 
superintendent and general manager, Albert E. Pond. 


COMMERCIAL PARAGRAPHS. 


The Lombard Water Wheel Governor Company, 61 
Hampshire street, Boston, Mass., has recently issued an 
attractive catalogue descriptive of its well-known water- 
wheel governors. The work is fully illustrated by half- 
tones showing various plants ín which the Lombard 
water- wheel governors have been installed. The last few 
pages of the catalogue are devoted to testimonial letters, 
all speaking very highly of the excellent regulation in 
speed obtained by the use of the Lombard governor. 


The Consolidated Incandescent Light Company of 510 
West 53d street, New York—operating and controlling the 
Apollo Incandescent Gas Light Co.,the Victor Incandes- 
cent Co., the Star Incandescent Gas Light Co., and the 
Ideal Lamp Co.—have on band at all times a large and 
select assortment of Apollo and Ideal burners, Apollo and 
Victor mantles, and giass shades and chimneys of all de- 
scriptions. The prices at which these goods are sold are 
extremely low considering the quality, and any one in- 
terested can secure, free of charge, à monthly price sheet 
by sending name and address to tbe company. 


We are in receipt of catalogue No. 4, just gotten out for 
1899 by Messrs. Huebel & Manger, 286-290 Graham street, 
Brooklyu, manufacturers of electrical and brass goods. 
This pamphlet of 50 pages is very attractive in appesrance 
and fully illustrated. The above parties have at all tlines 
on hand a large and select assortment of electric bells and 
buzzers, push buttons of every description and design, 
binding posts, switches, speaking tubes and letter boxes. 
Judging from the catalogue the pricesare moreover rea- 
sonable. 


One of the greatest problems which present themselves 
to every electric light station manager is the proper pro- 
tection of electrical machinery from damage by lightning. 
Anything leading toa proper solution of the problem is 
always welcome. The Electric appliance Company of 
Chicago have just issued a special circular of Wurts Light- 
niug Arresters which embodies all of the improvements 
to date in this class of appaiatus and gives some valuable 
hints with reference to protection from lightning. 


Three very handsome and fully illustrated catalogues 
have been sent us by the C. W. Hunt Company of Staten 
Island and 45 Broadway, New York. The first of these 
discusses very fully the advantages to be derived by the 
introduction of industrial railways in manufacturing es- 
tablishments and illustrates apparatus of this nature man- 
ufactured by this well known concern. Th!slittle work 
is so well gotten up and contains so much valuable infor- 
mation that it should be in the hands of all those interested 
in the conveying question. The second catalogue is en- 
titled “ Mast Fittings, Coal Tubs, Hoisting Blocks, Wheel- 
barrows,” and each of these subjects is taken up, dis- 
cussed, and the high grade of apparatus manufactured for 
these purposes by the Hunt Company illustrated. The 
third catalogue, on the subject of Manila Rope for Trans- 
mission and Hoisting,” is even more complete than the 
two catalogues mentioned above, containing as it does 
for mulas, tables and general data of value in mill engi- 
neering. ‘hia little work, comprising 40 pages of valuable 
information, should certainly be in the hands of al! engi- 


neers in any way interested in power transmission for 
factories or mills, 


The accompanying illustration shows the latest type of 
Edison Jr. incandescent lamp, which would seem to be 
rapidly growing in favor judging from tbe large number 
of orders the company is reported to be receiving. That 
tbis lamp hasa long lite aud maintains its initial candle 
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power is now an established fact. At the recent Peac 
Jubilee in Philadelphia several thousands of these lamps 
were made use of for decorative purposes, giving general 
satisfaction. How well the Edison Jr. lamp is getting to 
be thought of may be gathered from the following com- 
munication: 


Tuxedo Club, Tuxedo Park, N. Y., Oct. 3, 1898. 
Thomas A, Edison, Jr., 27 William street, New York. 


Dear Sir: Please pardon my long delay inacknowledging 
the receipt of your letter of May 26, and the three 16 cP., 105 
volt, Edison base, Edison Jr. improved lamps. 

Have bad the three sample lamps in continuous service 


since receipt; have shown them on the banquet tables, in 
octagonal pyramids of ice. Oh, how beautiful!” lcan 
say they have won for you our trade, 

In a few days I will have the Club order sent for our 
supply of lamps. 

Please write me, do you pack 200 or 250 in bbl. lots. 
Yours truly, E. I. WILBUR. 


During the past summer the Joseph Dixon Crucible 
Company of Jersey City, N. J., have added an extension 
to their pencil factory, 40 by 90 ft., three stories high. The 
same isdriven by electric power from a generator placed 
in the main factory. No expense has been spared in the 
equipment of this addition in the way of up-to-date elera- 
tors, furnaces, dry-rooms, etc. Thecompany will also put 
down an artesian well, several hundred feet in depth, for 
a supply of water for factory use, and sometime during 
1899 various other additions will be built to the Dixon 
Company’s very extensive plant. The Dixon Company 
was established in 1827, but during all of its more than 
threescore years and ten of busy life, no year has yet in 
any way equaled 1898 for volume of business; its plant bas 
been running continuously, yet the company is behind its 
orders in all departments. As the Dixon Company’s prod- 
ucts go into every known field of industry—the iron 
workers, the brass workers, the printing trades, the sta- 
tioners, the cycle manufacturers, the hat manufacturers, 
the paper mills, etc.—the rise or fall of the volume of busi- 
ness done by the Dixon Company may be taken as a very 
excellent standard or pointer on the condition of business 
generally. 


INVENTORS.—We neither purchase nor sell your 
patent, but we examine and report on it to you. If it has 
merit we furnish endorsements of experts that commend 
it to capitalists—and those who can use it. Correspondence 
solicited. Fees moderate. Address 
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_ INCORPORATIONS. 


The Waterbury Battery Company, Waterbury.“ Conn. 
Capital stock, $10.00. Incorporators: C. Platt, Charles 
B. Schaumacht and O. M. Platt. 


The International Fac-Similigraph Company, Cleveland, 
O.—to manufacture devices for electrical transmission of 
photograpbs. Capital stock, $25,000. 


The Joplin Illuminating Company, Joplin, Mo. Capital 
atock, $80,000. Incornorators: John C. Porter, Harrison J. 
Dunham, Francis Kuhn and Charles Nelson. 


The Camden, Dunkirk & Albany Traction Company, 
Camden, Ind. Capital stock, $150,000. Incorporators: G. 
W. and J. A. Simpson of Chicago, and George W. Whit- 
taker of Dunkirk. 


The Montezuma & Oglethorpe Light Company, Monte- 
zuma, Ga.—to operate electric and other lighting plant. 
Capital stock, $3 000. Incorporators: Jule Felton, V. O. 
Brown and 8. K. Brown. 


The Albany, Dunkirk & Camden Traction Company, 
Albany, Ind. Capital stock. $25.000. Incorporators: H. 
Clay Billingsley, John E. Billingsley, W. F. Machlan and 
G. L. Sullivan. 


The Cincinnati, Lawrenceburg & Aurora Electric Street 
Railway Company, Aurora, Ind. Capital stock, $10,000. 
Directors: J. C. Hooven, George H Helvey, G. A. Reutch- 
ler, C. E. Hooven and Fred H. Shafor. 


The Sands Electric Company, Cleveland, 0.—to manu- 
facture all kinds of electrical appliances. Capital stock, 
$10,C00. Incorporatora: L. Sands, Edward Velhagen, F. 
B. Skeels, C. R. Hunt and O. A. Bejck. 


The Abbott Electric & Manufacturing Company. Cleve- 
land, O —to manufacture electrical and mechanical de- 
vices. Incorporators: H. H. Hammond, H. I. Wickes, 
William A. Marbach, Samuel Abbott and C. B. Abbott. 


The South McAlester Electric Light Company, Fort 
Smith, Ark. Capital stock, $25.000, of which $5 000 is paid 
in. Incorporators: L. G. Graham, J. T. Miller, W. J. 
Wade, Joseph R. Foltz and W. P. Andrus of Fort Smith. 


The Edison Junior Electric Light & Power Company, 
New York. Capital stock, $500.000. Incorporators: Thos. 
A. Edison, Jr., S. R. Valentine Robinson, H. C. Hepburn, 
E. A. Drake. O. 8. Henry, R. M. Jordan, J. G. Batterson, 
Jr., and F. J. Stone. 


The Citizens’ Light, Heat & Power Company, Camden, 
N. J.—to manufacture electricity for light, heatand power. 
Capital stock. 8100.00. Incorporatora: Andrew S. Scull 
and Joachim R. Moon of Camden, and Wesley Bartine of 
Philadelphia, Pa. 


Three charters were recently recorded in the oflice of the 
recorder of deeds at Media, Pa. They were for the Darby- 
Lansdowne Electric Company, the Clifton-Lansdowne 
Company and the Yeadon-Lansdowne Company. These 
companies are formed for the purpose of furnishing heat, 
light and power to the various boroughs. Those inter- 
ested are: T. P. Street, H.C. Statzell. M. J. Kelly, J. M. 
Lutz, R. Shoemaker, E. T. Bishop, N. J. Mitchell and E. R. 


Lewis. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED NOVEMBER 1, 1898. 


ELECTRIC BAILWAYS AND BAILWAY APPLIANCES. 


618,301. Yoke for Railway-Conduits. Fred S. Pearson, 
Boston, Mass. Filed Nov. 4. 1597. 


618,357. Suspension for Electric Railway-Motors. William 


Cooper, Cincinnati, O., assignor to John B. Blood and 


Joshua Hale, Newburyport, Mass. Filed Aug. 15, 1898. 

613,418. Electric Railroad. Charles L. Kemery, Pittsburg, 
Pa. Filed Jan. 12. 1898. 

613,433. Electric. Railway System. Louis E. Walkins, 
Springfield, Mass., assignor of one half to George M. 
Jewett, Glenville, Md. Filed Nov. 18, 1897. 

618,825. Car-Fender. John Sexton, Los Angeles, Cal. 
Filed May 27, 1898. 

ELECTRIC LIGHT8 AND APPLIANCES. 


613.248. Incandescent.ElecwicLamp Holder. George W. 
"Cook, Jr.. Bloomfield, N. J. Filed Nov. 5, 1897. 

613.293. Mechanism for Supporting Electric-Arc Lamps. 
‘William A. McCallum, Avondale, Ohio. Filed Nov. 18, 


1895. 

613,406. Electric Car-Lighting William Biddle, New 
York City, assignor to the American Railway Electric 
Light Company, same place. Filed May 14, 1894. 

613.647. Insulator for Incandescent Electric Lamps. 

Charles W. Brown, Boston, Mass., assignor, by mesne 
assignments, of one-half to Laroy 8. Starrett, Athol, 
Mass. Filed Dec. 15, 1897. 


TELEPHONE AND TELEGRAPH APPARATUS. 


618,848. Printing-Telegraph. Aloys Wirsching, 
York City. Filed May 10, 1897. 

613,533. Telephone Box or Cabinet. Ishmael Sparke, 
Santa Fe, N. Mex. Filed March 22, 1898. 


SIGNALS AND SIGNALING APPARATUS. 


618.519. Grade-Crossing Signal for Railways. Harry M. 
“Abernethy. Elmira, N. Y., aseignor to the Eclipse 
Switch & Signal Company, Camden, N. J. Filed Sept. 

9, 1897. 
613,567. Block-Signaling Apparatus, 
| Allentown, Pa. Filed Dec. 6, 1897. 


MISCELLANEOUS. 


. Emergency Fusible Cut-Out for Electric Circuits. 
STAKE II. Long. Louisville, Ky. Filed July 10, 1897. 
615,309. Electric Ignition Device for Internal-Combustion 

Engines. Louis W. Ravenez, Paris, France, assignor 
to the Societe Nouvelle dea Fatablissemente, Decan- 
ville Aine, same place. Filed March 7, 1898. 
615,867. Electric Rotary Cutter. Fulton Gardner, Chicago, 
Ii}. Filed March 19, 1897. Renewed Jan. 24, 1898. 
613.420. Electric Vehicle. Karsten Knudeon, Chicago, 
Ill., assianor to the American Electric Vehicle Com- 
mi ny, same place. Filed June 18, 1897. Renewed 
em Qopt, 21, 1898. 
813,594. Electrica! Fuse-Wire Holder. William D. Pack- 
ard, Warren, Ohio. Filed Sept. 29, 1897. 


New 


Taylor T. Fogel, 


TELEPHONE AND TELEGRAPH. 


The San Francisco Report in its issue of the 24th ult. 
says: The four great telephone and telegraph systems 
of this coast will henceforth be known as the Pacific 
States Telephone Company. These companies are the 
Oregon Telephone & Telegraph Company, with lines cov- 
ering the greater part of Oregon; the Inland Telephone & 
Telegraph Company, taking in Eastern Oregon and Wash- 
ington; the Pacific Telephone & Telegraph Company, 
comprising the lines inthe city and county of San Fran- 
cisco; the Sunset Telephone & Telegraph Company, 
whose lines cover nearly all of California, the lower por- 
tion of Oregon and Eastern Washington. These four com. 
panies are under practically the same ownership and have 
the same officers and boards of directors, so far as 
the State laws under which they operate will permit. 
The new name has been adopted for the sake of convent- 
ence." . 


The city council of New Orleans bas granted the 
People's Telephone Company permission to go abead with 
the work of constructing its underground conductors. Vice- 
president Curtiss of the People's Company states that the 
work will be pushed as fast as money and labor can do it. 
He promises to give the people of New Orleans a first-class, 
up-to-date telephone system, as thorough and complete as 
any in the United States. He says: Every telephone that 
we put in will be on the metallic circuit and prepared for 
long diatance connections, and even the residence "phones 
will bave two wires, or, in other words, a wire going and 
returning, all to themselves. We will put but one sub · 
geriber on a line, because we do not believe we can give 
good service by putting three or four on a line, and what 
we want todo above all things is to give perfect service.“ 


The Hou. John Roche, a member of the British Parlia- 
ment, who is at present in Ottawa, expresses the opinion 
that by January 1 next the land telegraph line will be 
finished between Dawson City and Skaguay, and as soon 
as possible afterwards the latter place will be connected by 
cable with Vancouver. Mr. Roche represents a number of 
English capitalists who bave acquired the charter granted 
by the Dominion Parliament last session to a company to 
build this line from the coast to Dawson by way of the 
Yukon and its affluents. The plan is to construct a double 
land line from Skaguay to Lake Tagish and Fort Selkirk 
to the Klondike, following the present mounted-police 
route, so that the police posts may be used as telegraph 
stations. Work is to be begun immediately. 


The Grand Rapids, Mich., Herald of the 2%th ult. says: 
„ In the case of the Western Electric Company against the 
Citizens’ Telephone Company and others, which was de- 
cided some time agoin the United States Circuit Oourt in 
favor of the defendants, proceedings have been perfected 
for an appeal to the United States Court of Appeals for 
the Sixth Circuit. The suit was based on alleged infringe- 
ments of adevice for making connections and calling 
customers to telepbones by the insertion and rotation of a 
* crank shaft’ or ‘spring jack in the switchboard at the 
central station. The device is alleged to be covered by the 
Gilliland patent, wbich contention tbe telephone com- 
pany disputed successfully in tbe lower court.” | 


A Circuit Court jury in Kansas City decided recently 
that W. J. Meeker of Caney, Kan., wae not libeled when, 
in 1895, J. W. Jordan of Oross, Ok., sent hima telegram 
saying: ‘‘ Your sweet lies give you the advantage of me. 
Use it if you like and show who you are robbing. Pay 
your own messages." Meeker waited two years after the 
sending of the telegram and tben went to Kansas City 
and sued the Western Union Telegraph Company for 
$2,000 damages to his reputation. The company proved 


that nobody could have known of the telegram: aside from 


Meeker, Jordan and three operators. 


The South Texas construction office of the Bell Tele- 
phone Company. located at Houston, has a great deal of 
work on hand at presént. Ina few days it will begin the 
construction of a new 111-míile toll line, leading from Cor- 
pus Ouristi to Victoria. The former place has so far been 
isolated from the telephone world. Oomplete plans have 
been made fora line from Texarkana through to Houston 
via Palestine, but these bave yet to be approved by the 
company. 


A delegation from the Merchants & Manufacturer 
Board of Trade, New York, last week held a conference 
with representatives of the New York Telephone Com- 
pany in regard toa reduction in rates. On behalf of the 
board the delegation asked that the company give to sub- 
scribers the rate of $50 for 1,000 calls or less, and five cents 
each fur all calls above that number. The company's 
reply had not reached the board at its meeting on the 3d 
inet. 


General A. W. Greely, Chief Signal Officer, says that up 
to the preeent time the work of improving the telegraph 


service in Porto Rico has been restricted to lines that were 
a military necessity. Offices in which only civil business 
is taken have been left to the last. In many of tbe offices 
the Spanish operators remalo, in order that there may be 
no congestion of business tbrough the ignorance of Span- 
ish customs and language of the American operators. 
About one hundred men of the Signal Corps are now em- 
ployed in this service, and with the introduction of Amer 
ican customs it is believed the number will he materially 
increased. 


A project is on foot by G. M. Van Ausdall, J. E. Peter- 
Bon and E. H. Stephenson of New London, Ias., and J. W. 
Gregg of Lowell, Ia., to place the two towns in communi- 
cation by telephone. The enterprise will be organized im- 
mediately and tbe work of erecting the line will be 
pushed at once. The Lowell people have indicated their 
desire for such a service by purchasing a liberal supply of 
tickets which entitle them to the use of the line for a lim- 
ited time. The public will be charged a reasonable fee 
for the telephone. 


The Empire State Telephone Company has abandoned 
several of its lines in Ontario county, N. Y., and taken 
out the instrumenta from its offices in Bristol, Bristol 
Center, East Bloomfield, West Bloomfield, Bristol Springs, 
Naples, Honeoye,Reed Corners, Rushville, Miller's Corners, 
Middlesex and Vine Valley. This action was taken to 
avoid litigation with certain farm owners along the roads 
through which the company's poles are erected and wires 
strung, who were induced by a Batavia lawyer to sue the 
company for damages at the rate of $6 a pole. 


The Washington Star states that Lieut. Col. Robert 
Craig, Signal Corps, United States Army, has been ordered 
to proceed to Santiago de Cuba and thence to Guantanaino, 
Baracoa and other points, in order to examine and report 
fully upon the extent and condition of the telegraph lines 
in the department of Santiago, the availability of timber 
supplies in the country for the reconstruction and other 
essential points connected with the reconstruction of such 
lines as are necessary for military purposes. 


Honolulu, the capital of Hawaii, is a city numbering 
30,000 inhabitants, and is lighted with electric light; it has 
a completetelephone system. The islands of Oahu, Kauai 
and Hawail have telephones to every accessible point. 
The rent of an instrument is moderate, and a small 
charge for service is made for those who do not or can 
not afford to possess an instrument of their own. On the 
Island of Maui the telephone system Is as yet incomplete. 


The People’s Telephone Company of Detroit, Mich., has 
declared a dividend of 10 per cent. In the last year the 
entire line was equipped with a metallic circuit. The com- 
pany's lines are now connected with Wayne, Romulus, 
New Boston, Willow, Waltz, Carleton, Flat Rock, Rock- 
wood and South Rockwood. 


The York Telephone Company and the Pennsylvania 
Telephone Company are both endeavoring to get a loot 
hold in Dover, Pa., but there is a company already in op- 
eration there, composed of local people, which opposes 
the entrance of either of tbe others into the town, and con- 
sequently Dover has become a center of telephone agita- 
tion. 


The American Bell Telephone Company's instrument 
statement for the montb ended October 20 shows: Gross 
output, 33,639; returned, 11,523; net output, 21,816. In the 
same month last year the gross output waa 23,181 ; return- 
ed, 7,145; net output, 15,86. The total output October 20 
was 1,077,472. 


The Minnesota Central Telephone Company has extend- 
ed its line into St. Paul aud opened a station in that city for 
the convenience of the public. The lines connect with 
Ortonville, Appleton, Brown's Valley, Elbow Lake and the 
intermediate points on the lines on which these towns are 
located. 


A telephone line from Sparta, Tenn., to Croesville is now 
assured. Manager J. N. Cox of the Gainesboro Telephone 
Company has let the contract for line material and the 
poles and wires will be erected in & short time. 


At Norton, Kan., an automatic telephone gystem is 
being put in, and will be ready for operation by the mid- 
dle of the month, About 75 'phones have been subscribed 
for. 


In the recent fire at Tuskegee, Ala., the telephone ex- 
change was among the thirteen business places totally de- 
stroyed. 


New Company Incorporated. 


The Fowler Switchboard & Telephone Company, New 
York—to manufacture telephone and other electiical 
fixtures. Capital stock, $5,000. Incorporators: John F. 
McKay, Samuel B. Fowler and Victor Hecklea, 


Nov, 9. 1898. 
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ELECTRICAL SECURITIES. 


Tue subjoined quotations of Electrical Securities dealt in at the leading commercial centers are compileé from special reports received by ÉrzcrRICITY from a variety of sources. 
The utmost care is exercised in their collection and preparation, and every effort is made to secure accurate and reliable information, The management of this journal will esteem it 
a favor to have brought to their attention any inaccuracies readers may discover in these columns. 

Abbreviations : crt. indb., certificate of indebtedness: coll, collateral; cons., consolidated; const., construction; conv., convertible; com., common: deb.. debentures; exten., 


ion; gen., general, g., gold; guar., guaranteed;* inc., income; imp., improvement; 
A QUA Fer y: A. & O., Apl. and Oct.; F. &. A., Feb. and Aug. M. & S., May and Sept.; J. & D., July and Dec.; J. & J., Jan. an 


ne. 


STOCKS. 


PASSENGER RAILWAYS. 


Capital Stock. 


Pate ard Date ot 


| Bid. Asked. t 


| 
| 


PASSENGER RAILWAYS. 


Capital Stock. 


Rato and Date of 


„ paid; pfd., preferred: migi mortgage; tr., trust; A., annually; S., semi-annually ; 
u 


— — ———— PHP 
VAN. Par Authorz'dj Issued. fia CD. NATIE. ParlAuthorz^l( Issued. Last Div. Bid. Asked 

AmenyN v. | | NM TI MT" TI" 

Alban VVV 100 2,000,000 abet Ne Sats A p i Hartford & West Hartford RR .....| 100; 1,000,000 247.000| ....... ee ee e 

Troy Gity Railway Co. 00 2,000,000} 2, 000, ON. . Aug , 98. x 

Traction Oo. (Saratoga) 100 50,000 50, OO ͥ hh : . |Holyoke Mass. Nov 7: 

: : Holyoke Street Ry. Co.. 100| 100.000  400,0008 & A., Jan.,'98, |185 | 200 

Allentown Pa-—Nov 7: 

Allentown & Lehigh Val. Trac. Oo 4,000,000| 1, 500.0000. as 15 Hoboken, N. J.- Nov 7: i 105 

Bridgeport, Conn- Nov 7: North Hudson Oo. (N. J.) Ry. Co...| Z| 1. 250,000 1.000, 0008 %, 1892. m 

Bridgeport Traction Co. eee „% „„ „ „„ 66 „„ „„ 106 2,000,000 2,000,000 1 X Aug., '97. 50 =. Indianapolis, Ind— Nov 7. 5 RS 000 5 000 000 24 25 

** Citizens! Paasenger Ry.. 3 eo] cee 1 ’ " " 6 %%% „% „ 

Baltimore. Md. Nov 7: - : 

Baltimore City Passenger Ry. CO.. 25| 6,000,000| 2,500,005 % S., July 2, "98. | ^ T Lancaster, Pa.— Nov 7: 

aBaltimore Consolidated Ry. Co . . 25 10,000,000) 9, 177.00 2 % 8., July 15,98 | 255.) 2 ^5 | Pennaylvanta Traction Co. ... 100| 10,000,000) 9,900,000. ......... — * 

Oentral Ry. Co. of Baltimore City. 50 800,000 800, 00 6 % A. Dee " 1897. . ee . & Col. Electric Ry. ee EE serene 87,500, seecenccs 96969562620 ze. oo 

eat End Street Railway... ee tes waves eee eee eee eee 35% %%66„ 966% %%%. oe soe 

Boston. Mass. Nov 7: . | 

New England Street Ry.............| 25] 5,000.000 1 1 % Q., Jan. 18, 97. a na ouv ile. Ky.— Nov 7: scd 65:000] ROO RC i ecc T 10 

Sh Traction Coo. com. 100 4,000,000 IND OOO ooo k ` ulsville Re . . . com. ’ ` 23. ` ATA Ois m : x" 

North Shore Traction Co........ pfd.| 100) 2.000.000 2,000.00:/6 % S., A. & O. 76 79 Louisville Ry. . pfd 100) 2, 500, 000 2.500, 00027 % S., Oct. 1. 48. l2. | 10214 

b West End Street Ry. Co.. . . com. 50 10, 000.000 9.0x5.000|3'5 % S., Oct., . "t 83 : 

West End Street Ry. Co...8 % pfd.| 50 4. 100.000 6,400,000) % 9.. Oct. 1. 98. 10J.| .. Minneapolis, Minn.— Nov 7: aln 

Boston Elevated R. R.... . 100 10,000,000 2% % Aug. 98, 737, 74 Twin City Rapid Pranalt....,- com. 1991099 000 n ue Jan., 98. II | aus 

win Oity Rapid Transit....7% pfd. . yf 13, 47. „ 26. 

Brooklyn N. Y.- Nov 7: 

5 73.1002 . 218 Montreal, Canada.- Nov 7: 

Brooklyn City & Newtown Ry......| 100| 2.000, O 1. Gl. 400 2 % Feb. 1,1898. , , i 60! 4,000.000| 4.000.000 8 % S., M. & d MERE 

Brook! n Ra * Transit Oo., tr certi.. 100 20, 000, 000 20,000,000 veestee wee se 0574 67 Montreal Street Ry. Co. austere e e e EN ados ` Lol * : : 0 hey E . N. "n "E = . a 
c Brooklyn fiel hits Ralliroad......|.... 200 00 200090 /— ..... eee bm as loronto Street Ry. Co.. 100 6,000.000| 6.000, 00% 1% % S., J. & J. 1334 107 
od Brooklyn chy EB. coo RUN 100) 12,000,000 ded 2% * Q., July, 98.25% 227 Memphis renn = Nov? 
eBrooklyn, Queens Oo. & Sub. RR... . . 2,000. % 2,000,000] «esse ees eee «s ee n 31 Nov 7: 

Island & Brooklyn RR... 100 1. 000. O0 1.0 0. %% U *. % Oct. 1, 7. 23) s Memphis Street Railway Co.........| 100} 600, 000 500, O00 . . 15 — 
ieee County Elevated..............]....| 4,750,000| 4.750.009 . ee ene 5 E34 ! 

Kings County Traction Co......... | 100| 4,500.000| 4,500,000 1 & July 26, 97 .. Tm New Haven, Conn.- Nov 7: 

Nassau Electric Railroad .... ...pfd. . . 6.000,0 €9| 6,000,000! Lee cesses. 70 | Fair Haven & Westville RR.........| 25, 1,500.000| 900,000! % 8., Sept. % | 42 | .. 
fAtlantic Avenue Kailroad........ 50| 2, 00.000 2,000,011  .... eese i oe New Haven Street Railway Oo......| 100] 1. 50. 000 1,000. O 2%½ % A., July '96. | 60 80 
gBrooklyn, B X W. E. Ratlroad..|.... 1,000,000 1,000,000 9 99 RV V. . oe ee New Haven & Centerville.......... 100 700.000 800,000| 6 ee ee 

Buffalo. N. V. Nov 7: Winchester Avenue RR.............| 25| 1,000,000) 600, 00004 40 ES 

Buffalo & Niagara Falls Elec. Ry. . 100| 1,250,000 1.250,000 AEE AAN i 62 63 New Orleans, La. Nov 7: 

Buffalo Railway Co. . 100| 6, 000, 000 5,370, 5001 % Q. Dec.,'97. | 78 8 4 8 & n RR. Co.......... 100 eon te uh bur a A 

New Orleans & Carrollton RR. 200, „AC. (% Ze SC, Jan., 98. t- im 

Columbus O.- Nov 7. „ 54 v, | New Orleans Traction Co. . . . com.] 100| 5.000.000 5,000,000, SOMME 1| 8 

Columbus Street Railroad 100 38,000,000 8.000.001 * Q., Aug., 98. 7a) 55% New Orleans Traction Co.......pfd.| 100 2.500.000 2.500. ............ Y 11 

Oolumbus Centra: Street Railroad..| 100 1,500,000| 1,500,000] . "m "s Crescent City RR... gunr. 100 2.000.000) 2,000,008 3 4 A., Jan „. 6332 

lm „New Or. City & Lake RR....guar.| 100| 2,000.000| 2,000,000 1 7 N., Jan., . 1 

Charleston, S. C= oy 7 Orleans Rall roa vies cscs sevens Seles ce 50 500,000 195,000 B Pu %. June, 94. wt "t * 

Charleston City iE oc ess sos ͤ . 50 100,000| 100.000 8 % S., Jan., '98. oe oe St. Charles Street Rallway..........| 50; 1,000,000] 1,000,000 152 . Jan., 88. JA. 24 

&nterprise City . ee ev.9 see 25 1,000,000 250,000 69946552 2 6 26 ee oe N 

: ew York—Nov 7: 

Chicago, III.— Nov 7: | Centra! Crosstown RE,,.............] 100! 600,000) 600.0 2 % Q 275 P 

Chi 0 Cit Ry. Oo.... *e«9e6*529990€922€9 100 12,000.000 [2,000,000 8 * Q. 295 299 cChristopher & 10th Sta, RR.. UAT. 100 650,000 650 000 z % Q.. Julv, ‘OR, oU 165 

Ohicago & South Side R. T. RR..... 100; 10,3 3.00 10,323, 400[ t’ta . os T" Dry Dock, E. Brdw'y & Battery RR 100| 1,200,000, 1. 200 ( Ih J L. . ^ ges, us ne 7 «0 

Lake Street Elevated RR............ 100 10.000.000 10.000 š 1314, 18", | (Metropolitan Street Ry. Co....... 100 30,000,000, 30,000,000 LC QR., O: t. 9 le 3a 14 9 4 

Metropolitan West Side Elev. Ry. . 100 15,000,000! 15, (0. 00 ũ ͥ ͥ ll ee 3 eBleecker St. & Fulton Fy. Ry. gun! 100 . 000 . RA 1 2 e July, 48. 17085 7 

Met. West Side El. const. stk........ 100 15,000,000 2.500. 0 wees ee ese Broadway & Seventh Ave. ..guar. 100 2,100,000 2,100,006 a 0 Q. ae 25 

North Chicago "ue RE errr sees 02 10,000,000 Boon QUU Q., Oct., 99. 2˙8 | £3) PO RENNE Bisera RR. guar 100 1 Pony one UA % Q 0 185 

ANorth Chicago City Rl... 00 500.000 219. TP" ee m zighth Avenue F 1,000. „A. AN : —ͤ— * : ves 

South Chicago City Railway 100 2,000,000! 1.60 200) . . - .. = i42d St. & Grand St. Ferry RR. guar 100, 750,0 748.000 174% Q 150 870 

West Chicago St. RR. Oo. 100 20,000,000; 13,189,000 134 % Q., Oct. 98 | 95 9344 | jNinth Avenue n.... . ..guar.| 100, | 800,000 N. M sesser Leu. i ROR 
iChicago West Div. Ry.......guar.|....| 1,250,000) 62 l. % % ej kSixth Avenue RR... &uar| 100| 2,000,000; 2,000,000... we. T „ 
kChicago Passenger Rx... . . . Kuar. 100 2, 000, 000 2. 000, 0005 % 8. ee 85 Sentra St. R. R. Co..guar. 100 2 Eon On. 1 ob 3 85 Q ds aR 115 a 

Cincinnati, Ohio. Nov 7: Tied Avenue Kit. . . 100 1200m! 10.000. C0 $2 p. ch. Ang. 18. 2. 3 

Olncinnati Inc. Plane Fou è o 50| r000.000] 575.0 % ............ fa 20 m42d St., Manhatv'le & St. Nich. Av 100 2,500,000 2.0, OMN: ......... 8 1204 71 

Cincinnati Inc. Plane Ry. . pfd. 50 150.000 150. %% 2% N., Feb., '99. T 15 *Union (Huckleberry) Ry 100 2, 000, 000 2.000, 000 . . . 170 190 

Cincinnati, Newport & Dov. St. RV. 100 4.000.000 3.500.000] 6... esses eee 2%! 30 

Oineinnati Street Ry. (oo 50 18,000 000 14,001,000 1014 % Q., Jan., 98. 1181, 11514 Newark N. J.— Nov 7. - 

Mt. Adams & Eden Park Inc. Ry. 50, 2,500,000| 2, 200, 000 1 % Q., Jan., 38. - Consolidated Traction Co. of N. J.. . 100. 15,000,000! 15,000,006. . . .. ... . . . .. 50 5134 

Cleveland. Onto Nov 7: Newark Passenger Ry.. r 100 6,000,000 6,000,000 1137 — eee. 195 ` 

M nHapid Transit Street Ry......... 100 504,000 604,000 11% % A. à 205 

Akron, e rs Elec. By..... ee 100 1 000 000 1.000.000 44 9*6 Jan., 98 89 Al Pittsburg Pa Nov 7 | 

Cleveland City R ĩĩ eee. : : 7,600,000 52%, Oct., 98, 13 75 : — : 

Cleveland Electric R 10 12909000 12,000,000 74 * Q., Oct., '98 | 7) e0 [Allegheny Traction Co. 50 500,000, 500,000! ............ 49 E 

ich.—Nov 7: xS oConsolidated Traction Co.. com 50 15, 000.000 15,000,006 2 0 Jan., 98. 2233 

Detroit Citizen irent Hy. i wo. || hentai Traction Goce nc P| S9 deem eee oian |577 ^ 

0 zens tee eee ,250.000 ee ee : A oe p ntra í on 656955925925 6 0 „„ " i 8 IA erence bas 

Ft. Wayne & Belle Isle Hy.......... 180 00 900 400.0005 3%; July, 98. 175 | .. qCitizens' Traction Oo.............| 50; 8.090.000 18.000.000 f % A. ZTA ... 

Rapid Rall way Oo...... E 250 10]  250.000| ........-. E 90 | 100 rDuquesne Traction Co. 50| 8,000,000, 13.000.000 A % A. = M 

Detroit Electric Rallway............ 1.000.000 1, O00. 00 ꝶ 1! . me csse sPittsburg Traction Co. .. 50 2,500,000; 1,900,000 8 ^4, Aug., 98. = EN 

Wyandotte & Detroit Hiver Ry..... 100 250,000 200, 0 0 o DOI... 100 110 Bed ral St. & Pleasant Valley Ry..| 25 1. 100.000 1,400,000 2'* €, Jan,, 9 2 15 

Q.—Nov 7: Pgb., Allegheny & Man. Trac. Co. . 50) 8,000,900: 12,994 x80 2 %. Aug., 95. +: " 

Dayton 0. . 'P tteourg & Birmingham Trac. Ry. 25 8,000,000; 8,000,000 2 %, Jan., 86. 25 2: 

City Railway Co . . oom. 19o| 1.500.000) 1,170.600 14 % Q., Jan 1,794, 105 .. || Pittsburg & West End Ry. s 50 1,500,000| 1,500,000 5 % A., June 80, 98. ee 

Oity Railway Oo......... . . Pfd.| 100 600.000 600,000) 152 % Q.. Jan. 1,98 155 | 156 Second Avenue Traction Co...com..... 4.0 0.000 14.000 006,  ........... esee is aa 

People’s Street Ratlway...... rere . . 11000000! eee | HER EON 102103 Suburban Rapid Transit Co.. 50! 800,000 200,00 ¶ æ m. q. 85 oe 

$Unlisted. f Ex div. * Unlisted. 1 Full paid. I Outstanding. f+ Ex div. 


a Consolidation of Baltimore Traction Company and Citv & Suburban’Rallway Company. 
Oompany controls Ottizeus Kallway, Norsu Baltlinore Passenger Katiway, Balttimore 
& Curtis Bay Street Railway, Baltimore & Powhatan Railway, Pimlico & Pikesville Rallway 
end Walibrook, Gwynn Oak & Powhatan Railway aud Park. 


b Leased to Boston Elevated Katlroad Company. 


e Owned by Brooklyn Rapid Transit Oompany. 
d Leased to Brooklyn Heights Raliroad. Oo., which guarantees 10 % on capital stock. 

e Stock owned by Brooklyn Rapid Transit Company; road operated by Brooklyn Hita, Co. 
f Stock owned by Kings County Traction Company; road ieased to Nassau Electric RR 


f $80 per share on outstandin 
$250,100 of stock owned by North 


West Obicago Street Railroad Tunnel Company. 


j 85 * 


Bail Com 


Owned by Atlantic Ave. RR. and leased to Nas-au aystoin. 
capital paid an rental by !easee—Weat Chicago St. RR. Oo.; 
Chicago Street Railroad Oompany. 
í Controls by lease Ohicago West Division Railway, Chicago Passenger Railway, and 


r annum paid on outstanding capital aa rental by lessee—No-th Ohicago Street 
ny; $525,100 of stock owned by West Chicago Street Rallroad Company. 


h Majority of stock owned by Ohicagn West Dicision Railway Company; 5 & on $1,000, 


000 sock guaranteed 
Cindanati 84. Ry. 


p A en Chicago Street Railroad Oompany, lessee, 
has purebased the Mt. A. & Biden Park road, assuming ite bonds 


a Leased to New Orleans Traction Company at 6 % on stock. 


b Leased to New Orleans 


d Operating the former Met. Trac. system, 


e Leased to 23d Street Ry. for 99 years; 
g Leasen * Metropolitan 


Traction Com 
€ Leased to Central Crosstown Railroad 


any at 8 % on stock. 
at 8 % on stock and Interest on bonde., 
that corporation having become eatinet, 


lease assigned to Metropol tan Street Ry. 
f Leased to Houston, West Street & Pavonia Ferry—now Metropolitan Street Kallway, 


€ Leased to Metropolitan Street Railway for 18 % on stock. 


j Leased to Met. St. 


Street Railway at 8 % on stock until Oct. l. 


h Leanea to Metropolitan Street Ry. for 99 years from Jan. 1, 1896, at $2 


k Leaned to Metropolitan Street Railway for $145,000 per annum. 
l Leased to Metropolitan Street Railway for 18 per cent. on capital stock. 


m Oontrolled Ly 
n Dividends of 1% 


p to Oonsolidated Tracti 
q Leased to Fort Pitt Traction Oom 
r Leased to Consolidated Traction 

s Leased to Consolidated fraction 


hird Avenue Railroad by 
% yearly guaranteed by 


urchase. 
onsolidated Traction Oomprany. 
o Controls by lease the Alleg'ny, Cent., Citizens, Duqueane, Fort Pitt and Pi 


187, thereafter 9 X 
15,000 per annum, 


Ry. for 99 years from April 20, 1892; € % first5 years, 8 % thereafter 


e' h ‘Trac. Co 
on Company for d & per annum on par value o stoor 
ny for 6 & on $8,000,000 capite! stock. 
mpeny for 4 X On capital stock fte October, 
.Company for Y & on eapitai vioc.: after October, 
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Capital Stock. 


TELEPHONE AND TELEGRAPH COS. 


Capital Stock. 


m — | Bate and Date of m] Bate and Date of 
NAME. Par 1 Issued. Last Div. Bid. Asked. NAME. Par Ayao] Issued. Last Div. Bid. Asked, 
New Beolorc Maser- Nov 7; Boston, Mass. Nov 7: 
Union street Railway Co...........| IOC] 330,000 %850,000/2 &. Feb. 98. ed 150 American Bell Telephone Co.......| 100} 50,000,000) 28, 680, 000 (% % Q., Oct., 98. 278 280 
CUNG 7: Erie Telegraph & Telephone Co. 100] ...... ... 1 % Q., Aug 98. 76 | .. 
Northampton. Mass- Nov 7: o i 1 New England Telephone Oo........| ..| 10,894,600| 10, 804, 600 81.50 %, Aug. 98. 1333 
z k 1 eo ** 2 „„ „% „„ ee l 1 , an. L] 
oe ce = aan New York.—Nov?: 
Omaha, Ned.— Nov 7. American Telegraph & Gable Oo...| 100| 14. 000.000 14,000,000! ! 98%! 98 
Omaha Street arnnns.. 100 5,000,000} 5, 000,000 00 25 80 Central & South Am. Teleg. Oo.....| 100 6,500,000 6,500,000 15 * 3 108 : 110 
Nov 7: *Commercíal Cable Oo..............| 100 10,000,000; 10,000, 000144 % Q. 10 | 
Paterson. N. J.- Nov 7: Franklin Teleg. Co.. ...25$ % guar.; 100| 1,000,000) ...... 1*8. 40 | £0 
Paterson Rv. (o 100| 1,250,000| 1,250,000| . 64 Erie Telegraph & Telephone Co.....| 100| 5,0^0,000| 4,800,000 i $. G., Aug., 98. 76 | .. 
N v7: “Gold & Stock Telg. Co..guar. 6 %.| 100 5,000,000} ...... {1% & Q. uo | .. 
Providence, R. I. N v7: International Ocean Tel Co.guar6%| 100} 8, 000, 0000 id * Q. 109 | .. 
United lraction & Electric Co.... 100| 8,000,000) 8,000,000) % &. Jan. 98. 68 70 telat A 100 2,000,000] ...... e RO 
: ; New York & New Jersey Tel. Co. . 100 5, 000, 000] 8, 728, 000 1 X July, 98. 151 15a 
Philad »1phia.- Nev 7: ‘Pacific & Atlantic Teleg..guar. 4 %| 25| 2000000) ...... |2 2 N ý 75 |80 
Kairusunt Pein frenn Vo. -.820 pd 50 2,000,000) 1,770.00 2 %, Dec. '97. Mw -e ||*Postal Telegraph Cable Co....... 3. 100| 15,000,000] 15,000,000|1 % Q. Sa. xis 
Hestonvilie, Man. & Fairmount. 50 1,966. 100 41,965,100 2:4, 86, July 15, 98. 40 as *Sout'n & Atlantic Tolg. Oo.guar.5 %| 25 950:000 559,525 274 % 8. 92 B: 
Hestuvie, Mau. & Foire . 39 pfd | 50 533.900]  f533,900:2 % S—July, '98 67 T tOommercta! Union Telegraph OO. .] 25|  8500,000| 500,000 8 s 8., July, 98 110 118 

aFairmouut Pk. & Had. Pass, Ky 50 300.000) 0.000 3 % Feb. I, 98 59 T Western Union Tele Tap Oo.......| ..| ...... | 97,870,000 134 &, Oct., 98 9:54 93 
Union Fractión CO... . $125, ps 50% 30,000,000 25,530.1 HIT ee eese ne 20 207% Di v. guar. by Postal Teleg. Oo. 

eKlectric Traction Co "n T 50 —U— 2 8.297. 00 ö 66666566660 320 coe N : 

dUltizens’ Passenger Ry... . .. 50) 500.000 £192.500 83 share Q. 2 Miscellaneous. Nov 7: 
Frank ford & Soutnwark Pas. K) 50 41,875,000 $14 sha'e A- Apr. 98 00 oe American Dist. Teleg. (Phila.)...../ 25| 400,000 ...... 1 Q., Aug., 988. 144 
fLehigh Avenue ky. Co... . . 5% 1,000,000 ... . . f id „ Bell Teleph. Co. (of Canada.). . 100! 8,168,000| 8, 168, 000 2 % 5. 171 178 
Pl. oinburd & "ot b Street Ry ees 2^ SUIS eee d 000 A. & O. Bod 9% Cheaapeake & Potomac Telep. Co.. 100 red 3 NA 50 A 
Second & Third Strevte iy... 50, 1.960.000; $771,078 h share A, Mar. 98°65 d Chicago Telephone Co........ vici) An UAM NUM 228 1210 
ePeopie’s Traction C.. f . F 10,000,000; t6 OO neal 3%, A., April, '95. pean ies Central Dist Prig & Telg.Co.(Pgh.).| 100 750, 000 750,000 132% 134 
yGermantown Passenger Ry... | 50| 1,500,000! 572.800 $5.25 share— 1898. 3474) 136 Empire & Bay States Telegraph Co S. MO 72 78 
„recen & Contes Passcuger Ry. 50% 500.000, 150.000 % Jun., 1598. 135 — Hudson River Telephone Oo.......| 100] 2, 000. 000] 2.000, 000 1 %& Q. 75 18 
. hPeople' Passenger Ky. . . C % 25 1.500.000) 0.0% „ . ... . = | = Northwestern Telegraph Co.. guar 50 2.500, 000 2, 500, 000 2% % Q. 112 [lu 
T7 hrPeople'8 Passenger Hy....pfd.| .. 750,000,  1277.102! . . . . . 9.77 s Providence (R. I.) Ten. Co. 50 5 re 89L.| .. 
iPbiladelpbia E RUM e. 0 % 92 Southern New Eng. Teleph. Oo.....| 100) 8,000,000 ; 121 185 
(t! ine & Batubridge St...... , — tg z 6% A— ar. ave ee eer aos apie a ee SER COEM ee ee ee T?—t—2U— —.. ... 
fea ental Pass. KR. guar..; 50 1,900 000| £50,000 $6 ahare—July, 98.110 | 145 ELECTRIC LIGHT AND ELECTRICAL MFG. COS. 
‘Ginpire Passenger Ry. 5 2d ; E Vou ize Jiny 88 10 55... ——r—5—— 
Aphia City Pass. ly... . A 15,000 $7.50 share 98; = ; 
dier & Gray Ey. RR. 50 1,090,000] 20850 2.50 share July 98, 90 | .. [Boston. Mass.—Nov 7: 

" jRidg Avenue Passcuger ity... Hi 750,000 on 000 $23 5 My e. | a 800 VV 25 0 oe 29 2 6 60» Sree ee ae 
r A 5 & D 1 | Ky.guar. I pl 4 i 2 Snare u xy P a f ee * an») " . .A " e^] IP "ese " ee 
ee DE area tee PM TO guar..| . j250,000 e % S., July, 95. 157% és f General Electric Co. foid] com. 100 40,000,000 80,490,000 2 96 Q., Aug., 1898. | .. we 
«x " teeuth @ 15th Sts. Pass. KN. 50 1,000,000. IRS. 811 sh. A., July, “2.0 a's General Electric Co. [new ]...... 100, 18,276,000, 18,276,000;  ...... 81 - 

19 Passenger Ry. C 90 1.500 000 900.000 £0.50 ah re, July "98,720 s T.-H. Elec. Co.. T. Secur., Series D. s 3 ane QA 514 
: Philadelphia Pasa. Rv....| 50| 750,000 {750,000,910 share, July '98 22» 250 [Westinghouse Elec. & Mig. Co. oom. 50| ...... 146,700 88. 31 
i Went 5 Westinghouse El. & Mfg. Co. pfd. 50 4,000,000 3. 998,053 134 & Q., Oct., 98. 57% 58 
Rochester, N. V. — Nov 7: Westinghouse El. & Mfg. Oo. assent. 50 11, 000, 000 8,195,126] — . . we 
hochester Railways CO.. ecce»: 9*9 100 5.000, 000 5,000,000 OTENE 15 19 Neu Vork. Nov 7: 
; — Nov 7. Edison Elec. Il'g Go., New Vork. . 100! 9,188,000! 7,988,000 142 147 
Reading, Pa. Nov ' Edison Elec Ill'g Co., Brooklyn.. 0 00 4 000. "I OR 
jReading Traction COO errem z 1,000,000 1,000. 000 Seml-an.,Jan. &Jy 18 20 Edison Ore Milling Co. „„ din Ku 100 „000, O00 4,000,000 134 x Oct., £8. T i4 
kA “ty Passenger 5 PI 50 350,000 350.006 Jan., QR, 114 ea Edison Electric Storage Oo NONE m T ed m o8 3U 

(East Reading Electric Ry. ...... 50% 1, 000, 000 {1,000,000 Jan., 98. 65 ee tGeneral Electric Oo. [old|....com.| 100 40.000, 000 80,460,000 2 € Q., Aug, 1898. | .. xus 

St. Louis Mo.- Nor 7: ener 5 ndr I 85 100 18, 273.000 18.276, 000 . 81 | 81x 
s u see 
Fourth Street & Arsenal Ry... 50 300.000 150,000) ..........-- S Ss BXEHIOE KONGE 88 100 1,000,000; 1,000,000! ꝶ 41 |- 
Jetfersou Avenue Ry. Co ·ͥ.ͤ e 50 980 400%. 4002 % Dec., N 139 140 Pittsburg, Pa.—Novw7: 
Lindel) Ky ee ee cott 100 2,500, 2,400,000 1% % Oct ae ; Vlegheny County Light Oo. MR 100 500 000 500 000 J & J 130 140 
t I RAIIlWu y Coo... " 2.500.000 2. 170.000 11 * Oct., 98. es sues bu D , : ° . 
MO Ae CuO & Fair Grounds...-| 77 | 2:500 000 2.500 000 ** „ .. Ee End Electric Ligbt Co 50 800,000 300,000 Q .. | 10 

Citizens NIR . . . 100 2.000 000 1.500.000 1% Oct., 98. 90 110 Philadelphia, Pa.—Nov 7: 

%% uen ure o DE a 100 2.000. G0 02.000.000 2 %, July, 98. | 95 | 105 Edison Electric Light Oo.. ... 100 2.000, O0 | e 1 ang. 
Missouri RR. . 50 2,400,000 2,300.000:152 % Oct , 98. UO |175 eEleetrie Storage Battery Co.. com. 100| 8.500. O T Nai 42 
People’s RK. Oo — 2 „ en eai. 50 1,000,000 801 000 0e., Dec., 89. 57 uam *Klectric Storage Battery Co.. . pfd. 100 5,000,000 popa, MR: 494 tcl, 
Southern Electric Wy... i 50) 500.000 500.000 TIE e| 59%, *Penna. Ht., Lt. & Pow. Oo. . com.] 50| 5:000.000| ...... oc. p. sh., Oct. '97.| .. 
Southern Electric Ry T % pre in 200 d Lo 4%, July, '98. m is ‘Penna. Ht. Lt. & Pow. Go. pta. 0128 000 ool ee oa ee = 
St. Louis & Suburban R.... ( 3.500. 2. A. OOO] LLLueeeseeeeenenoe 5. Northern Elec. Light & Power | 10 6'500'000 50,000 802500 dia. Jan.11'97 ET 
Union Depot RR. e 100% 4,000,000 4,000, 0003 % A., July, 98. -— 175 3onthern Elec. Light & Power Oo..| 10 187,500 187,500 i 16 * s 

= = Oct. * 
San Francisco. Cal. Miscellaneous.— Nov 7: 
Caltforois St. Cuble RR... . Lee 100, 1,000.00 6110 000) 50c. monthly. 108 | 109 Brush Electric Co.............. SaaS eseseses| DOJ Sussex — 88585 eo oe 
Geary Street Park & Ocean RR us 100 1.000.000 875,000| $7.50 nhare, 98. E 50 Hridgeport (Conn.) Elec. Lt. Oo....| 25| 500,000 3 32 35 
Market Street Ry... 100! 18,750,000) 18,7. ., 60c. per share. i 51 Miuaon i-Ediaon (St. Louig)....com.| ..| ..... 5 a 11 15 
Presidio & Ferries RR... IG 1, 000. C00 0000 U—L(l t . 4 Eddy Electric Mfg. 2 x HN wal 2B] Locas 5 2r ee, 15 
_ Navy 7: Hartford (Coun.) Elec. Light OOo. 100 .000| ...... — 125 s 

Scranton, P8 - Nov 7: EE. ES 1215 | Hartford (Conn.) Lt. & Power Co.. 25| 175,000 ...... Sena 4% 
Scranton Ratlwav 60 . 5 e '&00 000 2,500 10 r „eee 14 18 New Haven (Conn.) Elec. Lt. Co.... 100 ,000 3 2 170 180 
m Scranton & Carbondale Trac. nod 100 050.000 909.6 e l Narragansett (Prov., R. I.) Elec. 50| 1, 200, 00]... 12 % Q., Oct., 98. 7 .. 
m Serauton & Pittston Traction Ca.. 100 1, 4 1,050,000 woe 6 6 26 5662 0 „ ee Rhode Island Rlec. Protec. CO 100 „ DON Tos 1184, 125 
Springfield III. Nur: koyal Ed e a QU 150 1000 000 1055 Den 155 | 156 

3 " oronto nada ec. Lig T ,085, 085, 1 13634; 136! 
S8pringüeld Consolidated Ry essso „6 100 750,000 750,000 e090090009009090090060€9 9000 ee Thomson-Houston Welding Oo. 100 Ore eis n 8 S, n 1, 96, 8 «€ ix 
Sorin-tield O.—Nuv 7: Woonsocket (R. I.) Electric Co..... 100| . .... CEN 100 S 

2 ; 
3 street Ry..........-. 5 100 1,000,000 0000 eese eee eenone -— - tOn Aug. 17 last by a majority vote of the stockholders the capital stock was reduced 
veni cien 10 M ý Nov? : W to $20.827, 00 of which 818.76, 00) ia common and $2,551,200 preferred. Ex div, 
Springfield, Mass.~ Nov 7 
Springfleld street y scene 100| 1. 200, 000 1, 168. 7008 & A. X0 | 205 ALLIED INDUSTRIES. 
Toronto Canada. Nov 7: p Boston Mass.—Nov7: 
Toronto Ry. Oo. r Mie , 23% 10374 || american Electric Heating Oo.. 50 10.000. O00 [ ... - 
Moutreal street Railway Co. . . .. . 1. 000. 000 4, 000.000 4 24 8, 27 O Street Ry. & Illu'g Properties. . . pfdf 100, 4,500,000! 1.248.700 $3 per sh. Feb. I. s .. 85 
W ashington, D. C.- Nov 7: — ees ee pois es CO.. pfd. 100| ...... 1,000,000 3 5 May 2, 98. | 92 10 
Belt Ry. Co ca eee ee „„ „„ 50 M ` - ' . 990c00090900900960999 oe ee New OP — ov 7: 
Capital Traction C(oꝛꝛuu 100 112.000. 000 2,000 000 65c. ver sh, Oct. 97. 85 79 Consolidated Electric Storage Oo.. . TE e 
Oolumbta Ky. Co. .... 350 e 11 75 dison European. .. . . „ i Mb. a 1/38 
Fekington & Soldiers’ Home Ry....| 50 05 990 3800 j•· —ꝗ[j—ͤðV⁵lĩn atety Oar Heating & Lighting Oo..| 1000 „ eae 100 1M 
Georgetown & Tenallytown Ry. a 1:000 Goal. sans 900 2 28 Qe oe 155 127 Worthington Pump Co. . . . Com. 100| 8. 500. 000 5,500,000] OS 34 37 
Metropolitan RR. (oo 6 me p * i Vorthington Pump Oo..........pfd| 100 2,000,000; 2.000, 000 €? % 97 100 
Worcester, Mass.—Nov?: ^?hiladelphia, Pa.— Nov 7: 
*Worcester Traction CO.... .. . com. ph 0 9 „ . b., 9g i s cetylene L. H. & P. Oo......$85 pd. 50 1,000,000! ...... Sua 2x 
Worcester Traction Co.. . 6 % pfd. 1 1 ES d 2X. 1897 7 . 85 ‘lectro Pneumatic Trans. Co.......| 10 1.500.000 1 ae "b X 
Worcester & Suburban Street Ry... . , X ^, . Por “nited peg al a Al ak DU EGER: 50 10.000 000 A bee Tus 
ON GS Velabach Commercial Co..... com. 100| 8.500.000 16 

W llKesbarre, Pa.- Nov 7 „500. —ͤ— D 17 
Wilkeabarre & Weaminy Val Trac | 10n! S.. 5.000.000! 1%, Jan., '97. 24 | 29 || Velabach dec y dim ossi pta: 100} 500,000) ... |2% Q E 

* UnM«sted. f Paid in. [ Full paid. 1 Outstanding. ¢Ex div. Velsbacb Light Oo., Oanada. ......| 5. 600,000, ...... . . 27⁴ 

a Leased to Heatonville, Man. & Fairmount Pawenges tty. for 6 % on stock per annum Pittsburg. Pa.—Nov 7: 

b Oonaolidatl: (Electric, People'sand Philadelphia Traction companies. Fixed charge: Jarborundum Mfg. Oo 100 200 
and all indebte ness of constituent and leased companies assumed by Union Traction Com dncdard Underground. Oable 0o coal a eon 006 i 89800 a 1 
pany. , 1 * , 

Practically all shares owned hy Union Traction Company. Nov 7: 

d iun to Frankford & Southwark Passenger Ry. assumed by Electric Traction Co. MEE Oo 80 300 1.000.000 

e Leased to Electric Praction Company. ‘Barney & Smith Oar 60 td. 100 iip im 2' 500 000 3 * 18 18 
(Controlled bv Frankford & Southwark 55 Railway. ailings & nener Co se sevo DIG. 25 TII r D X 30 5 
Le «ed to Peanle’« Passenger Ra way at 55 per share. ` V vbi „ Muss : 

^ M darc of stock owned by People'a Traction Oompany. ened eid CM DE Oei CEA E 100 1. 250, 000 1. 250.000 1% % Feb. 98. 82 35 46 

1 ceased to Colon Traction Company. ‘Pratt & Whitney oo pai 100 PP. TIT II OTET) 90 100 

i Lowe transferred to Union Traction Oompany. *Pratt & Whitne „ tá 100 2...00 esscos es ecce 1 8 

p Leased *o Unlted Traction Co. ata rental of 810,009 per an. in 1866-7-8, $20,000 p. &., in HP U- Bierce bo ——ũ 2 an ee oe mI "TI 44 49 
130-1990 and $30,000 per annum thereafte:, peyable semi-auuually, rental declared as a divi atl ll well-Bierce Oo.... 5 ric „„ etu 2 * Be $. 1, '97 a o0 
gendemlannn hy, Shults Belting o. .... . . . . 100 00,000 oooi: * 8 | a7 

k Dividend of 10 % guaranteed by Reading Traction Company. as. Oharles Car Oo , ee. — 

l Dividend of 44% & guaranteed by Reading Traction Oow pany. i — e oso| | — —— eons 35 90 


m Leased and operated by the Scranton Railway Company, formerly Scranton Trae, Oo. 


* Unlisted, 
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BONDS. 
PASSENGER RAILWAY. PASSENGER RAILWAY. 
Amount. 
— Interest 
NAME. Authorized.| Issued. Due] periods. | Bid. | Asked. NAME. 
Albany, N. Y. Nn Orleans La. 

Date o! Quotation— Nov 7, 1898 Janal & Claiborne RR aud es 66. $150,000 | $750,000 1912 M ders 
The Albany Ry..........--..-. lat mtg. 5s. "T. FAR T vyes msg. oa. , R 1912| M. & N. | 102 x 
The Albany By. Go... Cons. mig. 58.| $500,600 727.500 J. & J. |e1124 | .... eee 8 E meg.6e| ossee. 50,000 (1899; M. & N. 101 883% 

he Alban Ry. Co... 7 . Gen. mtg. 5a. 750.000 875.000 M. & N. *111 N w Ori Y R.. “** „Cons. mtg. E. 58. 5.000.000 8,000,000 1943 di & J. 81 * ef 
Wareevielt Turnpike & RR. 1st mig. 6a | 850,000 3 ZT ac 7 Orten en RR........let mtg. 68. 416,500 899,000 [193| J. & PD. 101% 
Watervlelt Turnpike & RR..2d mtg. 6s 150 000 150.000 M. z N TI . i s CIty ke RR. . Ist mtg. g. 5. 5,000,000 2.599.500 1948 J. & J. 104 . 
Oity Railway Co 2. lst 58 : : VIO . Orleans & Carrollton RR.2d mtg. K. 6% — 350,000 850,000 |1907| F. & A. | ... vo 
Troy Oity O0. T eee een] eee 51067 ...... Orleans Railroad CO... . . Cons. mtg. 6*.| — 800,000 80^,000 1912 J, & 7. PE 
niterest guar. by Albany Ry. Oo. apr er i-r 8t. RR. Co...... lst. mtg. 6s.| 800,000 75,000 1908 J. &D. |105 | ..... 
Princi and interest guar. by l 500 in escrow $o retire New Or- 
ipa X í eans Oity RR. Co.'s lst mtg. bonds. 
y Ey. Co. 1$90,000 outstanding. 
Baltimore Md. New York. 
Date of Quotation — Nov 7, 1898 T W of Quotation— Nov 7, 1898. 
antic Ave. (Brooklyn) . Imp. g. 5«.| 1,500,000 | 1,500,000 |1984| J. & J 
eee City 2 r s E epe pcm x ^ A. 11575 Liy ts Av. (Brooklyn). Ist gen. mtg.5s.| 739,000 759,000 1809 M. & $. 155 A 
Baltimore Trac. Oo..Exien. & Imp. F. 6, 1,250,000 | 1,250,000 MER |i [iie ador (urockiyn).-Cons.mtg.de| 8000000 | 1098/09 1981.4. & | wf | 
Bal. Trac. Oo.. No. Balto div. ist mig g 5s! 1,750,000 | 1,750,000 J. & D. | 116 17 8 mI Tth Ave. Isi cons. mtg. g.5s.| 12,500,000 | 7,650,000 |1943| J. & D. I 
Bal. Trac. Oo. Coll. Trust,lat mtg. g. 56. — 750,000 | ° re J. & f. 1c | 103 Broadway &Tih Aven... int mtg. 8. 1,500,000 | 1,500,000 904 J. & D. le 5 
Baltimore Traction Co. Convertible 58. 800,000 . N. & M. | 108% FFFFFFFFCC acit DM UK]. . toe 500,000 1914) J. & J. | 134 114 
Central Pass. Ry. CO.... . let mtg. 68 96,000 117,000 T.& eis FFF let mtg. 5. 1,125,000 | 1,125.00) l % . | 116 17 
Gentral Pass. Ry. Oo..Oons. mig. g. 58. 604,000 580,000 E ile’ ii e d 2d mtg. 5x.| 1,000,000 | 1,000,000 1905| ...... | 104 | 105% 
Ne dur ban hy. lt mig- g- 9. 8,0000 | 3,000000 leg J. D. | 5 | 11234 | Brooklyn City & Newtown tet mig. g. 20990 | 7,000000 i999] Say. 57 
Lake Roland Elev., .... ........1st mtg. 5s.| 1,000,000 | 1,000,000 M. & 8. 118 | 118% Brooklyn Beth & W. E. den nt K Tox 498880 8 J. 2. c 
Metropolitan Ry. (Wash. ) . Ist mig. g. 56. 1,850,000 | 1,850,000 F&A , 10 |Brooklya Heizhte ER." Ac cas cr] 20000 text J.&J. | 85 `e 
— Brooklyn, Q’s Co. & Sub'n..lsi mtg 58. 8,300,000 | 8,500,000 1941 Ve p? ^A 10s 
d t * M * ` : LE . Li * , 0 | s * LA ) 
OF toe OM & Buburben Ry. and ihe 8 A. o. & Sub'n..1«t cons. 5s.| 1,500.000 | 2,750.000 |1941| M. & N. 103 ^ 10 9 
Take Boland Biev. were all assumed by 3 ry Transit......... gold 5s.| 7,000.000 | 5,181,000 [1945| ......... wats | 10434 
ie sre Corsini Co NER SU itme e CD a || NES 
. EK. . 18. U 18. ' „ > * . 
18151,0001n escrow to retire Ist. mig. bds. Ceuta! Crosstown RH. . . let mtg. 66 250,000 250,000 1922 M. & N. 1'8 12 
Boston. Mass. a D Dock €: Brooklyn RR. Ist mtg.5s| 300.000 800,000 190% J. & J. | 108 105 
Date of Quotation—Nov 7, 1898. ps 8 + Bat y R.gen.mtg.g.5+| 1,000,000 980,000 |1932| J. & D. | 115 116 
tLynn & Boston RR ist mig. g. da. 5,879,000 | 5,702,000 J.&D. | X4 | 1064 Eiguth Av. RR. Bat y RR..scrip5 %. 1,100,000 1,100,000 |1914| E. & A. | 10052 | 1023 
$. — A m Mo K. de. 8.080.000 | 8,000,000 MAN. | 105 10514 GI EE EE Its rt. indebt. 6 . 1,000,000 | 1,000,000 |1914| F. & A. | 10s å 
ze m —— ye en. g. 28 2.000.000 E 18 $ [430 Bt., Man. t. Nich. Av..lst mtg.6«.| 1,200,000 | 1,200000 |1910| M. & S, | 114 nz 
est 7 * .. Deben. g. 668. 2,000,000 T7 . s.. ; n * N. Av.. ad mtg. inc. 68. 1,500,000 1,500,000 |1915| J. & J. a 100 
i $91,674,000 n escrow to retire outstand- Net: ve. & Pav. Ferry RR. Ist mtg. g. 58. 5,000,000 | 5,000,000 |1993| M. & S. | 122 Py 
ng bonds of absorbed companies. Me Fo gr prede ae 28 m. cl. tr. g. 5 mele 1 500.000 |1997| F. & A, | 115% - 
Seco e ee e * f : : 7 1. — 
Charleston S. C. Second Avenue Seale cae UN “Be 800,000 300.000 1909 as $e i. 
Date o/ Quotation- Nov 7, 1898. 85 Ry. (L. I.). . . .. ist mtg. g. 6«.| 1,500,000 1.500 000 1922 J. & J. | us | iis% 
Enterprise Street RR Ist mig. 58. 500,000 47,000 J.&J Tun Aventis Ee mae gd oe eed ee FEY. Ho | 14 
rei tton ne Ist mtg. 58. A OE SON T £3 essi pithy RR..... .. Ist ntg. g. 56. 5,000,000 5,000,000 |1927| J. & J. ms | ice 
n City Ryjyůyy lat mtg. 68. , ° . : tabac y-third Street Ry... . . Ist mtg. 66... q 1909| J. & J. | ...... 
fOontrolled by Charleston St. Ry. Co. enty-third Street Ry..........Deb. 5«| _ 150,000 150,000 |1906| J. & J. | 108 106 
Union (Huckleberry) Ry.....1st ug. 5. 2,000000 | 2,000,000 4 P. & A | 118 | 11434 
Chicago Ill. tt Westchester Electric RR... Ist mtg. 5s.| 500,000 500,000 |1948| J. & J. 11$ | 112% 
Date of Quotation— Nov 7, 1898, bom ,085,000 in escrow to retire gen. mtg. 
denso Oity = Aes uy TT ii ig, 1 ^ 88 8 J. & J. | 102 né m. Sart in escrow to retire maturing 
Chi Passenger Ry. Cons. me. 6s. 1,000,000 600,000 J. & = s $e" f T 000 in escrow to retire Ist aud 2d 
Chicago & So. Side R T... let mtg. g. 56. 7,500,000 | 7,500,000 ais mtg. bonds. 
hicago & So. Side R. T........... 468. 1.500.000 750,000 N e treasury, $90,000. 
v West Div. Ry..... lst mtg 41, 4,040,000 | 4,040,000 J. & J. | 105% | Q fi Guar. by Union Ry. Co. 
e t Elevated RR..lst mtg. g. 5s.| 7,574,000 | 8,781,200 X4&J. «x To ; 
Metrop. W. Side Elev. Ry..1st mtg. g.5s.| 15,000,000 | 15,000,000 FAA. K ronto Canada. 
North Chicago St. RR........ let mtg. 5s.| 3,171,000 | 8,171,000 J. & J. | 104% | 1004 Date 0j Quotation— Nov 7, 1898, 
North Chicago St. RR....Cert. indeb. . 500,000 500,000 ye ke Se eue Montreal St. Ry.... lst 'S0«| M 
North Chicago Oity R lst mt 6a. 500 000 500 000 . * 10134 Toronto St. R ILI mtg. 5a. 2,500,000 800,000 90* . & 8. "n ""-* 
North Ohicago Olt ee consol ri 2,500,000 2.500, 000 + KE 108 107 000 yoocececeeo os 1880 mtg. E. bgs. 4,550,000 2,200,000 1921 M. & 8. "n seve 
West Chicago St. RR. lst mig. 5s.| 4,100,000 | 8,969,000 M. & N. | 107 3055,00 per m. single track authorized. 
West Chicago St. RRR. Deben. 8s... | 2,700,000 | 70,000 T EB dot | «-—- 000 in escrow to retire 6s due 1n1901. 
West Chicago St. RR....Con. mtg. g. 58. 12.500,00 | 6,000,000 YE 96 | ..... Philadelphia 
IW. Ohicago St. RR. Tunnel..1st mtg. 58. 1,500,000 | 1,500,009 F. & A. 5 
— at option on 60 da. notice. z Date of Quotation Nov 7, 1898 
VV r MEE] MOMS] tos el eels 
whieh is owned by W. Chicago St. RR. Greene & Ooates 8t. Ry. . . ... lat mig. 6- “ 100,000 100000 J oes | rr 
Subject to call after Oct. 1, 1899 Lombard & So, St. Pass. Br. iet mtg. 6| 15000 | vest. [1901| ;. [eere | us. 
M. and interest r * X at People's Pas. E —kͤ— ũ ́ — * — — k apo 250,000 vem 9. & Ji -—- oa 
. : . LIII ul R. ,000 88. d A y Shan ae. 
Saranat by S 8 RR. nig . 8 Pass. Ry............. Oons. mtg.5» | 1,125,000 — — 912 19 TIT ~ 
. guar. by W. Ohicago Si. RR. Oo. People n Pane. y... Bii. tra. cert. g. . 5,698,210 en [198] a.nn | 10556 | 10834 
5 anse y. let mtg. 5e-| 200.000 1910 a 2 
Cincinnati, o. Philadelphia Trac. Co......Ooll. tr. g. 4» | 1,800,000 188 v WEG 
Date o/ Quotation Nov 7, 1898 nine n Leer ET 3 Iu mig. Te. 100,000 100.000 1908 A. B&O | cece : 
Passe — .5»| 500,000 500.000 911 A. & 0. | == MR 
Oin. New. & Cov. St. Ry. lst Con. mtg. g. 56 3,000,000 2,500,000 J. & J. 10534 | 106 Union Traction Co. Col - 4«.| 79,785.000 ; 1945 : Seve 
* — — 8 8 pore Me e 46,000 | A. & O. ae 109 V Ed Passenger > eae lat mtg. 1 sesse. 3 1905 gi eder [se 
MiAdams& Eden Pik inda mte 10009 | 10 5 A; & Or [lg | West. Phils. Pane. 4 te. folo | 360008 . f. 4 | Le | dias 
180 7 errors 2 er iut ae pope 250,000 M. S S. Lt The trust certificates wore issued to : å 
Assamed by the 0 ndis HÀ Ry ge , 400,000 . & J. p for the shares of the Electric and 
$250,000 reserved to retire lst mig. bds. eople's Traction lines purchased. 
Cleveland, O. Pere, PR: 
Date of Quotation—Nov 7, 1898 8 e T HO 7 1898, 
doe Birmingham, Knox & Allentown......6«.| 500.000 500,060 19810 M. & 91 
ATA Se. gi Sat e ae — , £00,000 600,000 M. & 8. 10634 106 Central Traction fepe e. laf mtg. 5«| 375,000 375,000 |1980| J. 25 uu | — 
Oleveland Clty Cable R. I. més. 5e. 2,000,000 2,500,000 J. & J. Izd 10% 5 zens » tion Co. Ist mtg. 5s.| 1,250,000 | 1,250,000 927 A. & O. | !15 hd 
4 Oo rg ,000,000 | 2,000,000 . 103 104! 8 raction Co......... Ist mig. 5s.| 1,500,000 | 1,500,000 |1990| J. & J. | 11234 | .... 
lumbus (O.) Cent EMT eg g. 2 8,500,000 1,249,000 M.&8. 106 bier t. & Pleas. Val. Jack's Run. . 86. 50,000 50,000 1918 J. & J. : 
b dev sd P i 1 EH 1,500,000 | 1,500,000 M. & N. DUM ES 110 l i & reg Valley. Oons. 5«| 1,250,000 ' 1,250,000 194 J. & JJ. 
Pt Wayne (Ind.) Elec. Ry. ist mtg 2.85 1,000,000 | 1,000,000 M. & 8. » | 108% v e, 8 & Sharpsburg. 56. 750,000 750 000 1928, M. & N. | =- X 
Lorain (0.) 5 — — 600,000 | . . M. & N. zr PHIL fton & Mansfield........... 5«.| 250,000 250,000 |1924| J. & J |... 
181. Ry. Go, Grand Rapida.. iei X X 200,000 200,000 J. & J. — PA Asie 22 ron . lst mtg. 56. 750,000 750.000 1927) A. & O. | s. p 
151.500, 000 in escrow to retire bonds of ,000 600,000 J. a D. Furt ri Wee 2 estos Ist mtg. 5s.| 1,500,000 | 1,500,000 1929| M, & N. | 105334 | "77 
absorbed companies, marked a, 3 9 og n “ae lst mtg. 5% 500,000 500,000 |1922| J. & J. * c 
{Interest guar. by Uons. St. Ky. Oo. Sosond Ave, Traction Qo mro e| 1800900 408805 [94 J . .. 
Detroit, Mich. Sub. Rapid Transit Railway Oo.......... 6s.| 500,000 | 500,000 1918 M. & S. ease 
Detroit Citizens’ St. Ry. . .. et mtg. 58.| 7,000,000 | 8,885,000 A.&O0. | 97 3 
. Wayne & Belle Isle Ry. . let mig. 66. 400.000 | 977 728 * 984 Date of Quotation - Nov 7, 1898, 
The Detroit Ry...........+... Ist mtg.5e.| 1,800,000 | 1,800,000 Aan e, “ies (Ix ; 
481,150,000 cn aoaia. td zedifehondso! ' ' ,800, SED. | oe 105 vL p Street Ry. . Coupon be 50,000 50.000 &D 
Det. Oity Ry. and Grand River St. Ry. Trac. & Elec. Co.....let mig. g. 5. 9,000,000 447.000 1. 4 8. 108% "que 
New Haven Conn. St. Louis. P 
Date of Quotation —Nov 7, 1898, Date of Quotation— Nov 7, 1898, 
New Haven St. Ry... let mtg. K. 5s. : 
25 fusus ood Diy. }let s. 13 — apes! - & S. | 108 wee tBaden & St. Louis RR..........18¢ mig. 5 0. 00 250,000 &J 101 108 
! .&D. | 107 | .... Gases Ave. & FairGds. Ry......1et Be : 
Winchester Avenue KR .1si mtg. g.6:.| 600,000 | 600,000 [1913] M.& NÑ, | 106 | .... ||Oltisens’ Hallway Be. A Her- . m a | sne | uae a SAE aa | 3 
Winebester - g.* 100,000 94,00. M, pa 101 TT Comp. Hts., Un. De, & Mer, Ter..1st % 1,000,008 | 1,000,000 1814 5a x 1X 14256 
| " . "With interest, 
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PASSENGER RAILWAY. 


Amount. 
, — — mne — Interest 
NAWE. e| I1ssmed, |Due| periods. Bid. | Asked. 


St. Louts. 
Date o Quotation Nov 7.1898. 


Jofersaon Avenue By....... lt mtg. 5s. 400,000 M. & N. | 101 103 
Lindell Ry. C2 . . . let mtg. 58 1.5 0.000 F. & A. | 107 109 
Missouri RR. Oo 1, 000 000 M. X 5. 107 108 
{Mound City RR. Oo.............. lei mix. 6a. 4UU,UU0 A. & O. | 101 108 
People's RR. (o Int mtg. ĝa. 25,000 J. & D. 95 101 
| People's RR. Oo 2d mig. 78. 75,000 M.&N.| 97% 100 
People's RH. (0... . Cons. mtg. 64.) 1,000,000 J. & J. E 
St. Louis & E. St. L. Electric..lst mtg. 6. 75,000 J. & J. 100 101 
St. Louis RR. C . . lut mitg. 58. 2,000,000 M. & N. 100% 10177 
It. Louls & Sub. Ry. . . Ist nity. g. 58. 2,000,000 F. & A. | 12% 103% 
Sf, Louis & Sub. Ry....... ——' Income 5s. 800,000 | 300,000. 6U 
Southern Kleetric Ry... Cons. mtg. 6s. 500,000 M. & N. | 113 115 
ten Avenue St. Ry Int intg. g. 6a. 500,000 J. & J 112 113 
nion Depot RR. CO. . Ist cons, mtg. 6s.|. 1.091,000 900| A. & O 1025$ 1084 
Union Depot RR. Oo......... Cons. mtg. 68. 8,500,000 1918| J. & J lli» 1102 
Controlled by St. Louis RR. Oo. 
. by Union Depot RR. Oo. 
{Controlled by Lindell RR. Co. 
[$200,000 in escrow to retire lst & 2d 
mtg. 
5700, 000 in escrow. 
f 200,000 in escrow to retire Ist mig. 
ods. 
San Francisco Cal. 

Date of Quotation— Oct, 1898, | 
California St. Cable KR. Ist mtg. g. 5e.| 1,007,000 J. & J. 11514 117 
tFerries & CHT House Ry.....lat mtg. 68. 650,000 M. & S. 114% «ae 
Geary St., Park & Oceau RR.1st. nitg. 53. 1,000,000 A. & O. 2e. | 100 
Market St. Cable Ry. Co.....1s$ mtg. g. 68. 8,000,000 J. & J. 128% 129 
„ RF 0 Ist mig. 200,00 . . . e SS pnr 

Omnibus Cable Oo. . Ist mtg. 68. 2,000,000 A. & O. 126 | „ 
tPark & Cliff House RR... Ist mtg. 683. 350,000 J. & J. 106% 108% 
Park & Ocean RR. e lst mtg. 68. 250,000 J. & J. 112133 

Powell St, RR . ... Ist mig. 6s. 700, 000 M. K&S. 123 
Sutter St. Ry. Oo...............18t mtg. g. 58. 1,000,000 M. Nx... " 
Oontrolled by Market St. Ry. Co. 
Washington D. C. 
Date of Quotation—Nov 7, 1898. 
Belt Ry. Co. .. .. . . . . . O, S mtg 5s.| 500.000 J. & J. 51 ur 
Columbia Ry. . „ mtg. 66. 500, 000 A. & O. 118 125 
Eckington & Soldiers’ Homa. mt. 68. 200,00 J. & D. 100 105 
Metropolitan RR. Co.....Coll tr. cons. 68. 500, 000 J. & J. 128 | "sisi: 
$850,000 in escrow to retire 1st mtg.bds. 
Miscellaneous. 
Date of Quotation— Nov 7, 1898. 
Bridgeport Traction Oo........ 1st mtg. 5s.| 2,000,000 i : 
Buffalo (N. Y.) Ry. Co. . Cons. mtg. 58. 5,000,000 8 os n ve 
t Citizens! St. R. (Ind' polis). Ist cous.tn.58| 4,000,000 M. & N. 79 80 
i E St. Ry. (Buffalo). Ist. intg.58.| 3,000,000 M.& N. 110 1! 
Columbus (O.) St. Ry......1at cons. g. 5».| 8,000,000 J. & J. 18 105 
Consolidated Traction (N. J.)..18t mtg.55| 15,000,000 J. & D. 109 109 
Croust’n St. Ry. (Colu's, O.)..1st mtg. g. 56 2, 000, 000 J. & P. 102 1025% 
enver City Cable Ry. Ist mtg. g. 68.| 4,000,000 J. & J. 18 22 
Denver Con. Tram'y Co. . Con. m. g. 58. 4,000,000 A. & G. 80 83 
Louisville (Ky.) Ry... Ist cons. mtg. K. 58. 6,000,000 J. & J. 116 17 
Minneapolis St. R. lat cons. mtg. R. 58 5,000,000 J. & J. 96 110 
No. Hudson Co. Ry. (N. J.). Cons. mtg. 580 3,000,000 J. & J. 104 Koi: 
No. Hudson Co. Ry. (N.J.)..2d mtg. 5s. 550,000 M.&N.l.... |... j 
No. Hudson Oo. Ry. (N. J.)... . Deb. 6s. 500,000 FAA |. us 
Paterson (N. J.) Ry.......Oons. mtg. g. 65.| 1,250,000 J. & D. 168 108% 
Bcehester (N. Y.) Ry............ lat mtg. 58. 8,000,000 A. E O. 100 1004 
St. Paul City Ry. . .... ...... ous. g. 58.| 5,500,000 | 4, 298, 000 1987 90 92 
St. Paul Olty Ry. . Deb. g. 68. 1,000,000 3 90 92% 
1$1,000,000 in escrow to retire Ist and 
d mtg. bds. 
1$900,000 in treasury. Bonds guar. by 
Buffalo Ry. Co. 
§£760,000 in escrow to retire bonds of 
O. C. St. RR. Co. 
837, OOO in treasury. 
$960,000 rea’ ved to redeem prior liens. 
$620,000 in escrow. 
* With int’rest 


ELECTRIC LIGHT AND ELECTRICAL MFG. COS. 


Boston, Mass. 
Date of Quot: , n- Nov 7, 1898. 


Edison Elec. Illuminating Oo., Boston...| 2,026,000 |  ..... ^ Quar. 156 Sowa 
General Electric Oo..gold coup, deb. 58..| 10,000,000 8,750,000 |1922|  ......... 102 T 
Pittsburg, Pa. 


Date of Quotation— Nov 7, 1898 


Allegheny County Light Co...............Ón. 500,000 ^»... |1911| J. & J. 106 888 
Allegheny City Electric Light.. . .... 48. 260,000 . [1918 A. & OJ | ...... ane 
Westinghouse Elec. & Mfg. Co..Scrip 68. 196,570 — Mac poem M. &8. | .... 8 


Miszellaneous.—(Nov 7, 1898.) 


Edison El. Illy. Oo. (N. York) Ist m. 58. . 4,812,000 4,812,000 19100 11014] 115 
Edison El. IIIg. Co. (N. Y.) con. m. g. 5s.| 15,000,000 2,188,000 19 11654] 117 
Edison Elec. IIIg. Oo. (Brooklyn)... 2.500. 000 1,500,000 19100 110 115 
Edison Electric Light (Philadelphia) .. 2,000,000 „ 8 8 r 
Edison III g. Co. (St. Louis) . 4,000,000 . . . (1928) F. & A. we 9 
Mo. Elec. Ei. Co. D Louis). Ist mtg. 68. 500, 000 ee 1909 A. O. scai 
Mo. Elec. Lt. Co. (St. Louts)...2d mtg. 68. 600,000 eese. 11921] Q'ry. — “|| erase 
United Elec. Light & Power Oo(N. X.) . . 5,000.000 |! ...... me Macc "NP s 
TELEPHONE AND TELEGRAPH. 
Miscellaneous. 
Date of Quotation — Nov 7. 1898. 
American Bell Telephone... . . ... 78. 1898 F. & A. 102 | .... 
Northwestern Telce ec? CO. iere dB: Vibessude pM eene T Mere — 
N.Y.&N.J. Telep Telg Oo. gen.mtg.5s TY TTE — T 


„ 106 
Ohesapeake & Potomac Teleph. Oo.. . 58. — e... J1911} J. & D.] 108 emai 
eere E 


ALLIED INDUSTRIES. 
E . ap Le EN ee eee 
Miscellaneous. 
Date oj Quotation—Nov 7, 1898. 


American Electric Heating. cece 2 s DB. 500,000 500,000 eseo e 15 D 


Armin ton & Sims Eug. [OT p 0 ee TIT 
Barney & Smith Oar Go. eeessnésescssos asc TOS 00006000 ecce. 1942 J. & J. 97 100 
Carborundum Mfg. 609 · seroso . 75.0 e 1904 M. P. B. "TP eec 


thi Pump Co.. 0020s +00: tm n — ee esisin eeoa 
Te ^ á Nominal. 


NOTES FOR INVESTORS. 


es quotations for copper are: Electrolytic, 128c.; Lake, 124c.; casting, 
28(4121c. 


The Chicago Telephone Company declared a dividend of 1 per cent., payable 
Novewber 5. 


Tue West Chicago Street Rrilway Company has declared a quarterly dividend 
of 13 per cent., payable Nuvemver 15. Buuks reupeu November 10. 


. The elections had a deterrent effect on the stock market, and there bas been 
little or no change 1u the quotatious of a week ago, Now that the battle is over 
Mole activity is looked for. 

The North Hudson Light, Heat & Power Company of Hoboken, N. J., has filed 
a mertgage of rz, O00, 00 with the New Jersey Title Gua.antee & Trust Company on 
its plaut and fixtures, Tuis is part of tne proposed plan of reorganization. 

Judge Ricks in the U. S. Circuit Court at Cleveland, O., has issued an order re- 
straining the city trom putting in force the ordinance providing tora four-cent fare 
on the street cars. The car companies intend to fight the matter in the courts. 

The gross receipts of the Moutreal Street Railway Company for the year ending 
September 30 were 51,471, 939.65; Operating expenses, $761,584.35; net earnings, 
8707, 055.30; net income per cent. of capital, 513. Passengers carried, 35,353,036; trans- 
ters, 10, 508, 603. 

The following Pittsburg, Pa., traction companies declared dividends payable 
November 7: The Duquesue Tiactiun Company, dividend of 2 per cent.; the Pilts- 
burg Traction Company, dividend of 34 per cent., and the Central Traction Com- 
pany, dividend of 14 per cout. Books in each case reopen on the 15th inst. 

Justice Pryor of the New York Supreme Court has appointed William B. Royce 
temporary 1eceiver for the Middietuwn-Gushen ‘Traction Company of Middletown, 
N. X., on the application of the directors tur a voluntary dissolution of the corpora- 
ae The company basa capital stock of 7400, 00% of which $200,000 has been 
paid in. 

The Baltimore Traction Company has declared a final dividend of about 14 per 
cent. This wiuds up tlie allairs of tue company and distributes what was left of 
ils assets alter the absurptiou of the property by the Consolidated Railway, formed 
by merging the City & Suburban and the Traction coinpauies. The dividend is 
payabie to stock of record June 30, 1597. 

An item froni Philadelphia in the Boston News Bureau " says: The imme- 
diate scope of the people behind the 325,000,000 New York Gas & Electric Light, 
Heat & Power Company, amoug Whom are Messrs. Widener, Elkins and Dolan, is to 
repeat iu New York what they have done in Philadelphia, This scheme com- 
prehends cousviidating all the electric light business of Greater New York." 


The actual sale of the controlling stock of the Nassau Railroad Company of 
Brooklyn, N. Y., by K. T. Wilsuu to tdwaid H. Harriman is reported, and it is 
thought to be the first step in the direction of the consolidation of the Brooklyn 
aud Maubuttan suriace railroad companies, & combination that may also take in the 
Kings Couuty Electrie Light Company aud probabiy the Brooklyn elevated roads. 
Koswell P. Flower aud Authony N. Brady are suid to be back ot the Nassau stock 
purchase. 

The Brooklyn Elevated R iilroad, the Union Elevated Railroad and the Seaside 
& Brooklyn Bridge Elevated Kailroad are advertised to be sold under foreclosure at 
the Real Estate Exckange, Brooklyn, N. Y., to-morrow, November 10. After the 
sale the companies will be reorganized on à plan which provides for the issuance 
by a new company of$13,000,00U common stock, $5,000,000 non-cumulative 5 per 
cent. preferred stock, and a first mortgage for 516, 000, O00, bearing 4 per cent. inter- 
est till 1905, thereafter 5 per cent. 

Judge Ha'lett, in the United States Circuit Court at Denver, Col., has entered 
decrees of foreciosure and sale against the Denver City Cable Company and the West 
End Street Railway Company iu the suits brought by the Central Trust Company 
of New York on the ground of default in payment of interest on mortgages. Bonds 
were issued by the cable company to the amount of 54, 000, 000, and by the West End 
Compary to nearly 3500, 000. Sanford C. Hinsdale, United States Commissioner, 
was named as special master iu Chancery to sell the two properties. He will ad- 
vertise both sales in Denver and New York for thirty days. 


The case of the old bondholders against the Somerset Railway Company, which 
has been pending in the courts for several years, has finally been decided by the 
United States Su preme Court in favor of the defendants. This confirms the title to 
the property in the present holders and establishes beyond question the validity of 
the v225, 000 of bonds which were issucd to pay for building the extension from 
North Anson, Me., to Biugham. "The suit was originally brought by certain bold- 
ers of the bonds who lad retused to exchange them for stock in the corporation, 
claiming that the foreclosure was illegal aud that the new corporation had no legal 
t.tle to the road. S 


The Fair Haven & Westville Railroad Company and the New Haven Street Rail- 
way Company have been consolidated, the former company becoming the ownerof ` 
all the properties of the latter. The Fair Haven & Westville Railroad Company 
was formerly capitalized at 920,000. The capital stock of the new company is now 
placed at the sum of 42,000,000. Tue Fair Haven & Westville Railroad Company 
pays the New Haven Street Railway Company for their new acquirement the sum 
of $500,000 in cash and $200,400 in bonds, making $700,000 in all. The $500,000 is 
to be raised by one year's notes at 4 per cent., and may be paid by further issue of 
stock by the company. ‘The Fair Haven Company gives $900,000 of the new stock 
to its own stockholders. 


A number of leading business men and capitalists of Baltimore are forming a 
stock company for development and improvement in Maryland, and it is likely 
that the company will be speedily incorporated. The banking house of Hambleton 
& Co. is financing the enterprise, and associated with the firm in it are some of the 
most conservative and leading men of Baltimore. The capital stock will, it is said, 
be between $1,000,000 and 22,000,000. The proposed company has a charter from 
the Legislature granting it extensive powers, which will enable it to buy, sell and 
deal in real and personal estate, to borrow and lend money, to acquire land and lay 
out towns, to subscribe and hold stock in manufacturing and other corporations, to 
erect, sell and lease buildings, to establish summer resorts, to construct and operate 
steam and electric railroads, telegraphs and telephones anywhere in the State of 
Maryland, subject to the approval of the county or city authorities, and to lay 
tracks upon streets and public highways anywhere in the State. It also confers the 
power to condemn property. 


Advices from Cleveland, says the Philadelphia Stockholder,“ state that it is 
reported that the Little Consolidated," properly entitled the Cleveland City Rail- 
way, is about to absorb the Cleveland Electric Railway, known as the '' Big Con- 
solidated." Moreover, the Interurban Electric Railway, comprising the Akron 
Bedford & Cleveland, the Cleveland, Painesville & Eastern, the Lorain & Cleveland, 
and the Cleveland, Berea, Elyria & Oberlin, is to be included. Interests in the latter 
may turn out to be the dominating force of the entire outfit. Should the plan be 
consummated it will bring under single control about 256 miles of track, compris- 
ing the entire street railway system of Cleveland, and extending thence to Psiues 
ville on the east, Akron on the south, and Lorain and Oberlin on the west. All of 
it is electrically operated excepting 81 miles of the Clevelaud City Railway, which 


isa cable road. 


VLEGTRICITR 


Published every Wednesday by the 
ELECTRICITY NEWSPAPER COMPANY. 


Publication Office, - - 186 Liberty St., New York. 
Long Distance Telephone, 4081 Cortlands. 


SUBSCRIPTION RATES: 


Usirep Grar r. 93.50 
[m Oro OP Frye on Mo. 4.00 
vonner COUNTRIES, - -°- c: c > >œ 4.50 

. 0 10 centa 


&rwaumg run. 
Remit by Express, Money Order. Dreti, Post Office Order 
or Registered Letter. 


ADVERTISING EAT: 

As RLEOTBIOITY reaches all claasece Interested in elec 
tries! work, its value as an advertising medium can be 
readily onde Rates will be sent on application: 

advertinements should reach the office not 


Changes 
later than han the Saturday preceding the day of publication. 
Entered at the New York Post Ofice as second-class maul matter. 


THE TRADB SUPPLIED BY 
THE AMERICAN NEWS OOMPARY. 
m ññ ñ᷑ñ tERnc ey x 
CONTENTS. 


Editorial Notes. 
Electricity from the Tides. 
The Result of Invention. 
Wonders Never Cease. 


- 289-290 


Under the Searehlight, - . . . . - 290 
New York Electrical Mom. — . -© $90 
London Netes. . - =- 991 

North - rn Society f Electrical Engineers. 

Municipal Telephones. 

Liverpool Eleetrio Trams. 
Electrical Alarms. By J. Ebel. - 291 
The Thompson-Walker Contact Sytem, - 293 
Electric Lighting As Applied to Architecture. 

By Thomas Rinn 293 
Controlliag Apparatus in Central Stations. By 

R. Dunving. - - >» > - 294 
An Electrically pretetee Drawb: iage. By Wal- 

ter Kidd -, M.E., - . . - o 9905 
Hall Municipal Eleotrio supply re - - 995 
Measucing Line Losses, - . . - 998 
Telegraphe and Telephones in Persis, - - . 99" 
Troliey bie- ness, . - 997 


Exports of Electrical Material from New York, 293 
A 1reasury Ruling on the Exportation of Ineaa- 


desoent Lamps, — . 298 
Lega Not. e e o 298 
Canadian Notes, e e e e 8 C - 298 
The News, - 298 

Lighting Plants Street Railways—Mines— 

Manutacturing—Company Matters—Personal 

and Miscellanea. 

Recent Company Elections, - — . - 2099 
Commercial Paragraphs, - œ - 229 
Incorporations, - e 28 c > © 299 
Electrical Patent Bscord, . . - 28300 
Telephone and Telegraph, . > 300 
Electrical Seouritics—Stocks, Bonds, Ete., . 4 o. 


Hotes fer Investors, - . E: 


NEW YORK, NOVEMBER 16, 1898. 


EDITORIAL NOTES. 


That an immense amount of 
tidal power is daily allowed 
to run to waste in the vicinity 
of New York City has long 
been known, and some time ago in an editorial we 
attributed this fact to conservatiem, or if not lack of 
progre-s, a slownees in availing ourselves of oppor- 
$unities, Probably one of the prinoipal reasons, 


Electricity 
from the Tides, 


‘however, why the power derivable from the tides in 


both the Hadeon and East rivers has not as yet been 
made ure of for geverating electricity bas been owing 
to the fact that maobinery especially adapted to 
meet the peculiar exigencies and requirements of 
such work would have to be designed. The old 
form of tide wheel which was made use of years ago 
for the generating of power wherewith to grind grain 
and raw logs would naturally be uneconomical in 
operation and totally inadequate to the present de- 
mande, and no new form of tide wheel bas as yet 
been placed on the market suitable for work of this 
nature owing undoubtedly to a lack of demand 
for auch machinery. Auotber cause which has prob- 
ably had considerable weight in preventing the 
utilization of the tides in the North and East 
rivers for power purpoees, has been the kvowl- 
edge that such an undertaking would entail an 
immense expenditure of money for rights and 
privileges as well as for a power plant, without a 
certainty of obtaining satisfactory results from an 
engineering and financial standpoint. However, if 
reporta are to be believed, a company is at present 
being organized in New York City, with a capital of 
51.000 000, to build and operate a tide-water plant, 
and the necessary steps are being taken toward the 
securing of tbe requisite franchises. The promoter 
of this undertaking is said to be Mr. Tbomas Edison, 
Jr., who bas likewise devised and drawn plans for 
all the neocssary maobinery. The plant if built will 
consist of two metal pipes 15 feet in diameter and 
100 feet iu length, located under water ia the cban- 
nel and mounted on a solid masonry foundation. 
These pipes are to be pivoted in the middle and 
made to act as walking-beams through an automatio 
device actuated by the water flowing through them. 
The enda of these pipe walkipng-beams, as they might 
be termed, will then be made to operate the piston 
rods of oom pressed air cylinders. Tbe compr: esed 
air obtained in this way it is proposed to util ze for 
running triple expansion engines which will in turn 
operate dypamos. The plant will be reversible, 
that is, capable of operating whether the tide is 
rupnirg either in or out, and at high and low tides, 
during the time the water is praotioally stationary, 
compressed air will be drawn from a ses of storage 
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ovhnders to keep the eleotrical machinery lu ou- 
tin nous operation. Whether a plant of this desorip- 
tion would work satisfactorily remains to be seen, 
although it is claimed that a somewbat similar tide 
water power station recently tried in California has 
proven very successful. One thing would seem cer- 
tain however, and that is, that were such a plant 
erected and run in the vicinity of New York City, 
even assuming that it was capable of generating bus 
6,000 HP. for five hours a day, the saving in fuel 
over a steam plant would about pay the interest on 
the $1,000,000 invested. 


& * * 


It bas often and truthfully been 
stated that ooming events cast 
their shadows before, but it may 
well be wondered whether the 
founders of this Republio had any idea of the magni- 
tude of the results that would acorue from the work 
which they started; it might truthfully be said that 
they builded better than they knew. The progress 
of tbis country has never beep more marked tban 
in the past twenty - ſive years, during which time 
we have advanced from fourth amung the exporting 
nations of the world to the second place, fur to day 
it is a well-known faot that we stand second only to 
Great Britain, and it is reasonably safe to assume 
that before another quarter of a century shall have 
rolled by we will have attained the front rank among 
the manufacturing nations of tbe world. It is of 
course aleo well known that the inventive genius 
with whioh the people of this country are endowed 
has been the principal means of placing us where we 
are to-day, and it is upon well-established facts in 
possession of the United States Patent Office that we 
are able to sustain our plea for second place. Piobably 
no une recognizes this more clearly than Mr. A. P. 
Greeley, Assistant Commissioner of Patents, wha 
recently delivered an interesting address on this 
subject. 

Foreign statisticians have been quiok to grasp the 
significance of the figures bearing on the export trade 
of the leading nations. They have seen the rapid 
and steady growth of the United States during the 
past twenty-five years, aud they have been prompt 
in the institution of comparisons. 

The increase in manufactures of this country since 
1860 forms the most remarkable feature of our growth 
in exports, and Mr. Greeley is of the opinion that 
it is undoubtedly dae to the improvements in 
machinery made through the practical application 
of patented inventions. The direct bearing which 
these patented inventions have upon the exports of 
manufactures is shown by taking certain olas es of 
prodaote and comparing their export values for 1898 
with those «f earlier years. Take for illustration 
the year 1873, when instruments and apparatus for 
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solenfifio purposes, including telephone and other 
electrical machinery, were not included among the 
exports of this country, yet the records for the past 
year show that $ , 770. 803 worth of tbis class of man- 
ufactures has been exported. Another comparison 
worthy of note may be found in the fact that from 
1873 to 1898 a jump was made in the value of the 
exports of iron and steel and manufactures of the 
same from $13,645,027 to $70 367,597. Patented 
inventions or the product of patented machinery are 
responsible for the export of agricultural implements 
such as mowers and reapers, for until 1887 but little 
was done in this olass of manufactures so far as ex- 
portation was concerned, and in faot no very exten- 
sive shipments had been made prior to the year 1891. 
The same i8 true of electrical apparatus and instru- 
ments, which at the present time have become im- 
portant items of the export trade. 


x * * 
The ending of the nineteenth 


Wonders century would certainly seem to 
Never be fertile in wonderful projects 
Cease. for the utilization of electricity, 


‘ and the later developments, if 
they do nothing else, nourish the impression that 
the future has in store many surprises in electrical 
research. First, wireless tele grapby made its appear- 
ance and was shown to be practicable up to a certain 
distance and under suitable conditions, Next it 
was announced that a method of seeing by eleotiicity 
bad been devised, bat although considerable has 
been written on the subject the exact method of ac- 
complishiug this wonderful feat has been kept more 
or less seoret. Bat a few days ago the world was 
staitled by the announcement that Mr. Tesla had 
taken out a patent for a method of transmitting 
electiioal power through the upper regions of the 
atmoepbere without wires. According to the in- 
ventor, his device could be made to revolutionize 
modern warfare, as by tbe simple turning of a 
orauk a vessel miles away could be made to start, 
stop or move in any desired direction. This, it is 
claimed, would be accomplished by placing on the 
moving body, whether ship, wagon or balloon, spe- 
cial mechanical devices. As in all cases of startling 
announcements, the lay press has taken the Sul jeot 
up and published alleged interviews with Mr. Tesla, 
bearing on the subject, of a most extravagant 
nature. 

That Mr. Tesla has taken out patents on inven- 
tions of great value, and that he has contributed 
materially in this way to the progress of the elec- 
trical industry, is not to be doubted, but it is to be 
deplored that when tbe time is ripe for announcing 
to the world a new discovery or invention, Mr. Tesla 
does not see fit to do so before a body of scientists 
working in the same field, who would be in a posi- 
tion to thoroughly appreoiate the advantages aud 
disadvantages of the new idea. Instead however of 
promulgating the discovery through the medium of 
some recognized soientifio society, the sensational 
dailies have usually been the first to get hold of it 
and have published alleged interviews and illu-tra- 
tions that were apparently devised to astonish rather 
than explain. Under these circumstances it is not 
to be wondered at that men of science look upon an 
announcement of this kind in a skeptical manuer to 
say the least. 

For instance, Prof. Cyrus F. Brackets of Prinoe- 
ton University oonsiders Mr. Tesla’s invention as 
totally impracticable, and says: 

The shortest, most correct and most complete 
oriticism whioh I can make in reference to this bold 
boast is that what is new about it is useless, while that 
which is useful bad all been discovered by other 
scientists long before Tesla made this startling 
announcement. You will find the whole theory 
whivh he has applied in any up-to-date text book. 
What Tesla bas done is simply to make theoretical 
application, which would prove to be absolutely 
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ridiculous in practice, of inventions which had 
already been discovered. 

t‘ There is nothing new about this. The theory is 
perfect, but the application absurd. So throughout 
Tesla’s whole elaborate scheme, the theory is not at 
fault, although there is nothing original about i$, 
but the circumstances under which ita application 
would be necessitated are sach that the only result 
would be failure.? 

The followiog statement by Prof. Dolbear of Tufta 
College, whioh recently appeared in the New York 
Herald, comes very near toexpressing our own views 
on this suhjeot : 

„This last so-called invention of Nikola Tesla’s 
is a very pretentious affair, and it is so incredible 
tbat the story is not to be believed until the work is 
actually done. If Tesla said all that the Herald 
quotes bim as saying, then bis whole scheme and bis 
manner of working is unintelligible to me. He even 
says that ‘ this power can be exerted at any distance 
by an agency of so delicate, s0 impalpable a quality, 
that I feel I am justified in predicting that the time 
will come when it can be called into action by the 
mere exeroise of the human will.’ 

That is getting a little outside of science, but 
you will notice that Tesla bimself is only predicting 
that this will oome true. There has been no accom- 
plishment. He proposes to do great things. but be 
does not tell how he ie going to do them, and he 
hasn't done them himself yet. 

Tue announcement is most amazing, and coming 
as it does from Tesla, scientists are all the more 
chary about accepting it. Daring the last six years 
he has made 80 many startling announcements and 
has performed so few of bis promises that he is get- 
ting to be like the man who called Wolf! wolf!“ 
until no one listened to him. Mr. Tesla has failed 
so often before that there is no call to helieve these 
things uutil he really does them. Meantime we 
are all waiting with much patience and without 
solicitude. We will believe them when they are 
done.” 


Under the Searchlight. 


Notes and Comments on Various Topics. 


PROF. R. B. OWENS, the new professor in obarge of 
the electrical department of McGill University, Mon- 
treal, is introducing a new feature which will be of 
great value not only to the students but will also 
confer great benefits upon the general public. This 
will be a standardizing laboratory, There will bea 
room devoted to high potential machinery where a 
voltage of 200 000 will be obtainable. "There will 
be machines of the various types, and new types of 
high tension transformers aud alternating current 
machinery are being installed. 


X & * 


RUDOLPH M. HUNTER of Philadelphia bas in- 
vented, so it is said, an electrically operated tele- 
scope which if ever built will be many times more 
powerful than that in the Lick Observatory. Tbe 
principal feature of Mr. Hanter’s invention is an in- 
olined spiral track on which runs an enormons truck 
supporting a focusing apparatus consisting of an im- 
mense concave mirror. In the center of this track a 
tall observation tower will be placed so designed 
that the upper portion may be either raised or low- 
ered electrically. Mr. Hunter firmly believes that 
a telescope built according to his design would be 
500 times more powerful than any now known. 


K * * 

THE new switohboard whioh we referred to a few 
weeks ago as about to be tried by the New York 
Telephone Company was put in service at Harlem on 
the morning of tbe 13sh inst., and is said to have so 
far given satisfactory results. As we explained in 
our former item, the removal of the receiver from ita 
hook li, ht a tiny electric lamp by the side of the 
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telephone number on the switchboard. Likewise 
when connection bas been made another lamp fs 
automatically lit and remains lighted until the fe. 
ceiver is returned to its hook. 


& & * 


** ALL this political excitement recalls my brief 
career as a candidate," mused a citizen the other 
day who now limits his practical politics to votiog. 
“I was liviog at the time ina district where the 
people had a good Congresiaman aud most of them 
were in favor of keeping him. But, of cour-e, there 
was a dissati - fao ion, as there always is, and by an 
immense amount of bustliog for three days and 
nights preceding tne oonven-on, I was nominated, 

My party had a good safe normal majority, but 
I knew that some of ita members were out for re- 
venge and we made things hum. There was but 
little time in which to do a great deal, for the old 
organization was lokewarm aod I had to perfeot 
another one. I kept the wires hot to all parts of the 
district, and I was never more pleased than when a 
bright operator from auot ner city came to me with 
his advice. He urged me to send all my dispatobes 
to my ohief lieutenant io cipher. Theu I could say 
just what I wanted to and the enemy would be none 
the wiser. He would handle the matter for me if J 
would just have a wire run into my headquarters. 
He arrauged the cipher and used it with wondeifal 
skill. All I bad to do'was to write what I wanted 
t> send and be did the rest. I k-pt him at that key 
from morning till late at night, aud he never orm- 
plained. Indeed, he often soguested things that 
I had better explain and orders thas I had 
better issue. Everything went on as tbough it 
were greased, aud I was dead sure. Bus I was sim- 
ply slaughtered. My opera'or was in the employ of 
the opposition. All it bad to do was to check my 
moves. I was in debt up to my eara and was 
laughed at for the way I had been taken in. I went 
to work, got even with the world and was happy. 
I wouldn't run for President now it the salary was 
paid me in advance," 


X K x 


THE Spanish papers waste no words, according to 
the Electrical Engineer, London, whenever they bave 
a chance to attack the stranger within or, for the 
matter of that, without their gates. It appears that 
recently the rain flooded the boxes on the mains of 
the eleotrio lighting company and the light went out 
in the theaters. Taat was bad enough, but it also 
caused Egyptian darkaess in the printing offices of 
the Heraldo de Madrid. Considering how badly 
Spanish pspers are usually printed, we should say 
that they want all the light they could get to do it 
in. However, next morning a leader appeared, in 
which it was said: Every time four drops of rain 
fall in Madrid the magnificent (the italics are the 
Heraldo's) installation of the Euglish company sbines 
out (?) conspicuously.”” After desoribiog tue dam- 
age done and bewailing the frequency of the occur- 
rence, the Government is asked to look into the 
matter and to compel the company to lay its cables 
in a more efficient manner, especially as ib had man- 
aged to formulate its contracts in such a way that no 
one could olaim cow pensation for avy damage caused 
by these frequent mistakes. 


K kK ck 
INa recent report issued by the United States 
Geological Sarvey the production of copper daring 
1897 is given as 491,638,000 lbs., an inorease of 7} 
per cen t. over tbe previous year. 


New York Electrical Sooiety. 


Mr. E. H. Johnson will lecture before the New 
York Eleotrical Sooiety on Thursday evening, 
November 17, at 8 P.M, at the College of the Cuy of 
New York, Lexington avenue and 234 street, on 
** Surface Contact Ra ways, with special reference 
to the Johnson-Lundell System.” 
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LONDON NOTES. 


[From our London Correspondent. } 


Northern Society of Electrical Engineers. 

This Society has ja-t opened its winter session at 
Manchester with an address by the president, Mr. 
J. S. Raworth, who took for his text The rapid 
development of electrical engineering during the 
present year." He quoted as an instance of the 
great progress which is being made in electrical work 
in England the enormous iporease in the capital 
invested in electrical companies. Mr. Raworth 
caloulates that of every £100 applied to the purposes 
of eleotrio lighting, £37 went to the manufacturer of 
plant —eng nes, boilers, dynamos, eto.—and £34 to 
the manufacturer of cables. A backward branch of 
electrical work is the propulsion of boats. There is 
only one active company on the Tbames, but the 
speaker looked with confidence to the development 
of that bravoh in the future. Touching upon the 
distribution of power, the president said they were 
in the midst of a scheme which would commend 
itself not only to electricians aud engineers, but to 
the country generally, as a most practical develop- 
ment; he referred to the lrafford Park scheme. That 
was an undertaking to supply power in bulk for 
driving and lighting all the factories, warming all 
the houses, and in faot doing everything that was 
necessary except the supply of education. The 
scbeme would be but the nucleus of a very much 
larger development. 

Mr. Raworth’s most interesting remarks were 
made upon the use of American made electrical ma- 
ohinery for Eoglish works. He raid that it was a 
very good thing that at present Evglish electricians 
bad the possibility of getting the plant they wanted 
from America, because were it not for that fact there 
was no doubt the development of electrical enterpriee 
in Eogland would now be suffering very great 
strangulation. So far as he could see, Americans 
were only supplying those orders which we oould 
not execute in England. He hoped no one would 
lose heart by seeing plant coming into England, but 
that they would persuade their friends to subsoribe 
to new companies coming out for the manufacture of 
things which they now had to purchase abroad, 


Monicipal Telephones. 

There is every reason for believing that the gravt- 
ing of telephone licenses by the Pustmaster General 
for the establishment of municipal telephone services 
is to be pretty general if Councils continue to apply 
for the necersary permisei n. We have already 
mentioned the granting of the Glasgow license. The 
Haoddersfield municipality also bas learned that a 
license will be granted, and Manoheeter is similarly 
placed. Judging by the expressions of feeling in 
many large towns, the desire is pretty general, but 
in all cases the licenses will only extend to Decem- 
ber, 1912, when the National Telepbone Company's 
powers lapse. Tne munioipalities are in some cases 
wondering what will happen to them at that date. 
Parliament bas yet to confirm the policy of the Post- 
ma-ter-General. Manufacturers of telephone appa- 
ratus are naturally looking for some improvement 
in business if municipal exchanges are established. 


Liverpool Electric Trams. 


The Liverpool Corporation has recently completed 
its short experimental section of overbead trolley 
tramways ata cost of about £50,000. The line is 
not yet in actual operation, but the Corporation bas 
resolved upon the equipment of another short seotion 
and is considering a proposed scheme for the prep- 
aration of 18] miles of existing track for eleotrioity 
and the construction of 8} miles of new system, also 
for electrical working. The cost of street works for 
there lines, exclusive of course of overhead or under- 
ground equipment, is put down at £91,260. 


ELECTRICAL ALARMS.* 


BY J. EBEL, 


Considering the large variety of electrical appa- 
ratus designed for commercial or domeetio purposes, 
one is impelled to the conolusion that there is bardly 
any article of such wide-spread and universal adop- 
tion as the electric trembling bell, bat notwish- 
standing the enormous output of this particular 
artiole, its form and device bas apparently, with a 
very few exceptions, undergone no material altera- 
tion from the original type. 

Sinoe the introduction of the dry battery, whiob 
bas now reached a condition bordering upon perfeo- 
tion, a little mure progress bas been made with 
regard to the compaotnes:, utility and convenience 
of a suitable combination of the alarm and battery. 
A general description of some improvements in this 
direotion may afford considerable matter of interest 
to many of your readers. 

Fig. 1 represents a standard pattern of electro- 
magnet with armature hammer and break oontaot 
bracket. There is nothing particularly new in this 
combination, its novelty and merit resting solely 
upon the compactness and simplicity of its general 
arrangement, thus facilitating the rapidity and 
cheapness of manufacture. The eleotro-magnet is 
seoured toa board by means of a screw and washer; 
two little projections being pressed into the wood 


FIG. 1. 


render it firmly secure. The bammer and contact 
spring are riveted to tbe armature and secured to 
the electro-magnet by means of a brass bracket and 
two sorews. 

The contact bracket, whiob is fitted with an ad- 
justable contact rorew, is seoured to the woodwork 
as shown. This combination is condensed to the 
extent that it can be conveniently encompassed in 
the small space of 1 x 2.5 inohes. 

Fig. 2. is a section of a double alarm and battery 
combined, whioh consists of a portable oase of di- 
mension 6 x 6 x 3 inches, containing two Siemens 
dry celis, ty pe O, sufficient space being allowed be- 
tween these to accommodate two electro-magnets, 
whose bammers reach through suitable openings in 
the case placed ia such a position that it enables 
them to strike the bells which are upon ite exterior. 
The two belis differ from one another, both in size 
and pitoh, which, since they are intended to work 
iodependently from the same battery, is necessary 
to form a marked distinction between them. It will 
also be evident that it oan be arranged to work a 
single alarm. 

Fig. 3 is a sectional view of another type of alarm 
known as the Rattler.” The principal feature 
attending this olass lies in the fact that it is dust- 
proof and watertight. This device, with the exoep- 
tion that the bell is entirely dispensed with and a 
diaphiagm substituted, i8 similar tothe arrangement 
shown in Fig. 2; the eleotro- magnet bammer assumes 
a vertical position, and by its action strikes the 
diaphragm, whioh is so situated that tbe opening in 
the side of the case is completely covered by, it on 
the interior, while the exterior side of the opening is 
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covered by a sounding board which has a small hole 
in the center of it; the action of the hammer upon the 
diapbragm produces a strong vibration and a rattling 
noise from which the name of the apparatus is de- 
rived. From tbis description it will be observed 
that tbe case is securely closed in upon all sides. 
Fig. 4 is a diagram of a burglar alarm. The 
usual principle of those in general use consists of 
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completing the circuit by means of opening or olos- 
ing doors or windows to which contacts are fitted, 
and then connected up to the ordinary pushes, the 
bell ringing immediately the circuit is completed. 
The privoiple demonstrated by the accompanying 
diagram is, however, the reverse to the one deacribed 
inasmuch that the alarm comes into operation im- 
mediately upon the circuit being broken; by this 
means a decided advantage is gained, because the 
slightest defect in the line through tampering, or any 
other reason, would at once be made known by the 
alarm, whereas in tbe former iustance similar defects 
would render the apparatus useless for its designed 
purpose, and moreover, its defeots could not be dis- 
covered without some trouble and testing. 

The form of this apparatus resembles that of Fig. 
1 or Fig 2, the only exception being that the oleo- 
tro-magnet solenoid ie wound with two wires, one of 
a somewbat large dimension and baving a resistanoe 
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of 10”, aud the other of a smaller dimension giving 
a higher resistance of approximately 190. The ad- 
jacent ends at one extremity of these two ooils are 
joined together and permanently connected to the 
armature hammer or contact hammer, the other two 
ends by making an intermediate connection with the 
contact screw, C, are connected to the poles of the 
battery in such a manner that the ourrent passing 
through the two coils would for each ooil produce 
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die same p rlarigies On the extremities of tbe elcotro- 
magnet. The position X is the operating part iu the 
Oat-yoing cirouit, which operative effeot can be 
arranged in numerous ways, i. e., by an opening 
contact spring attached to a flexible twin wire 
which is squeezed into the slot of the door, window 
or sath; this insertion falling out of its position when 
the door is opened, at once breaks the oirouit aud 


gives tbe desired result; again, the cirouit between. 


the points A B may be olosed with a very fine wire, 
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almo $ invirible to tbe naked eye, and placed in any 
position where it is most likely to be br«ken; thia 
affords a simple and expeditious method of obtain- 
ing the effect required, and whiob is explained as 
follows: 

When the apparatus is afjusted for action the 
battery ourrent passes throngh the two wire coils 
and forms a cirouit. The electro-maguet with ita 
highest resistance, which in this instanoe is 200€ 
becomes sufficiently exci'ed to cause a tlight der- cent 
of the armature from the contact screw, E, and 
thereby causes it to permanently maintain this pen- 
dulous position. The line being broken at X would 
cause the fine wire coil to be thrown out of the 
oirouit, whereupon the oircuit being now open, the 
armature would return to the contact stud, E, and 
thereby establish the make and break alarm oircuit 
having only tbe thick wire coil retained. 

Fig. 5 shows an entirely new form of electric 
alarm for very large sizes. Whereas the ordinary 
alarms working upon the make and hreak ” system 
are only satisfactory up to a limited size (-ay 6 
inches diameter of bell), it is also obvious that the 
larger the alarm the greater must be the vibratory 
awplitude of the bammer taps, and the intervals of 
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Top View enlerged of Rrass Tube. Wrought-iron Core 
i with steel balls. 


proportionately longer duration, whioh result is 
practically unattainable by tbe present system, al- 
though it could be partly approached through the 
application of a larger tleotro magnet. This method, 
however, neoersitaies a larger battery power, and 
oonsequently produces the great disadvantage of ex- 
cessive sparking at the points of contact, thus bring- 
ing about a rapid destruction of those parte, and 


furtbermore, the make and break rystem cannot be 
worked either in series or in parallel, since each bell, 
fur perfeot working, requires its own circuit. 

The section, Fig. 5, shows a solenoid wound 
round a brass tube, which contains an automatio, 
adjustable, hollow iron core. This core is provided 
with three longitudinal grooves for the acoommoda- 
tion of small steel balls, thus affording a practically 


friotionless longitudinal movement; the interior of 


the core contains a belical epring of suitable ten- 
sion, baving one of its extremities secured to the 
core, and the other attached to a fired point situated 
as shown. The entire combination of parts is 
secured to a substantial bracket by means of screws, 
and by a piece of gas tuhe of suitable dimensions is 
suspended within the ioterior of a large gong or 
dome whi»h forms a cover to the whole arrange- 
ment. The cirouit is governed hy an ordinary solid 
contact button or switoh. When the circuit is open, 
the core, which anawers the purpose of a hammer, 
assumes its normal position as shown, but immedi- 
ately upon olosing the oircuit the core is drawn 
rapidly to the left and makes impact with that por- 
tion of the gong, and immediately upon breaking 
the circuit the recoil of the spring compels the core 
to produce another blow upon the opposite portion 
of the gong, i. e., to the right; thus it will be seen 
that action and reaction produce alternate hlows, 
the rapidity of which may be varied ‘‘ad lib ” ao- 
cording to the *iz» of the gong. To especially adapt 
this gong for continuous ringing, I have conceived a 
device consisting of a combination of gear wheels 
and an escapement wheel in oonjnuotiou with a 
spiral spring and winding key. The contact is pro- 
duced by a star wheel, the points of whi-b form a 
rubbing contact with an insulated spring strip. For 
exceptionally large currents carbon contacts may be 
ured witb a lvantage. 

The simplicity and compactness of this alarm 
renders it pecoliarly sdaptahle for cheapness of wan- 
ufacture. Its great reliability of action being largely 
due to the rubbing contuots being made at the 
sending station only, also another advantage is that 
any number of yoogs may be worked in any circuit, 
whether they are in aeries or parallel. This appi- 
ratus is erp cially adapted to do duty for time bells 
in large factories, mines, eto., where a number of 
them oould be worked from the timekeeper's office. 


THE THOMPSON-WALK€R CONTACT SYS- 
TEM.* 


Tbe paper on contact systems of electrio traction 
read by Prof. S. P. Thompson and Mr. Miles Walker 
at tbe British Association at Bristol serves as a fitting 
introduction 6 the above sul-jeot. We bave, tbere- 
fore, held back the paper till we should have had an 
opportunity of inspecting the line equipped by the 
authors in a private spot at W.lle-den. This we 
were able to see last Siturday, and a better day 
could not bave been chosen for the ex periment, as 
rain had fallen, and tbe wb le track was saturated 
with water. After the deroription given in the 
foregoing paper, a further detailed account is not 
needed, and we shall here conflae our attention to 
considering the advantages and disadvantages of the 
system. As certain untechoical papers have given 
badly - written accounts of interviews with Prof. 
S. P. Thompson, in which distorted views of the 
advantages are given to the publio, we are sure 
Prof. Thompson will forgive us if we are rather 
critical in our jndy ment. 

Mechanical Features —The arrangement of the 
atuds iu the ceuter of the track does not differ appre- 
ciably from that devised by otber experta in contact 
lines. Weare aesured by these geutlemen that a 
prj ction of § in. for the surface of the contacts 
over the level of the roadway yives ample allowance 
for the contact shoe. This we rather doubted, and 
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we found on Ssturday that 1} in. projection was 
allowed as a rule at Willerden. Tois is, in our 
opinion, the great ot-jection to all contact systeme, 
and the objection of course increases as the roadway 
wears down. This disadvantage has to be balanced 
against overhead wires with the trolley system, and 
against the open slot with the conduit, but we 
think that the open slot is much less objectionable. 

Public Safety.—The arrangement of switob gear be- 
low the contact in the Thompson- Walker system gives 
decidedly greater safety against leaving a contact 
alive than any other contact system we know of. 
This is obtained by the use of the magnetio effect o! 
the iron contact shoe on the car. Without a mass o! 
iron is over the contact the switch is not closed even 
if the normal current is flowing through the shunt 
coil of the operating solenoid. It is equally true 
that the core of the solenoid falls direotly tbe iron 
shoe leaves it and thus breaks the oiront . In the 
event of the sboe not making contact witb the point 
it is approaching, the whole circuit is broken and 
the car stops. With other contaot systems a failure 
of the incoming contact also stops the car; but, asa 
rule, it runs on euffioiently far to leave a live oon- 
tact exposed behind it. This live contact is bad 

*from the publio's point of view, but it gives the 
tram driver a chance of getting bis supply again, as 
he can do by hand that which the shoe under the car 
failed to do. 

We experimented with a newrpaper on Saturday, 
and found that when moistened aud laid over a con- 
tact it several times held the shoe up for a sufficient 
I-nath of time to break the circuit. We med a 
Dai'y Mail for tbe purpose, and pulled np tbo car 
three times out of five attempts. This experiment 
reveals a def-ot whioh will entail a scmewhat ex- 
pensive addition to the equipment of tbe oars run 
ou the aystem. Ia order to re-establish connection, 
they will bave to carry a battery of acoumulaton 
capable of giving 560 volts and a discharge of at 
least a quarter of an ampere, The curient is not 
80 much a difficulty as the fact that about 250 small 
celle and their cunneotions mast he kept in order. 
These can, of course, be charged from the main oir- 
onis, but it will not do to leave them al ways io par- 
allel with motors. When the contact is lost, as wil) 
somewhat frequently oocur in streets which are not 
well swept, the controller handies will have to be 
brought back to open oircuit before the small bat- 
tery is pat on to pick up the oonneotion to the 
main. 

ihe Switch Gear.—The present form of switch 
gear need is very ingenious, but we do not believe 
that it will be sati-factory in extended practice. In 
the first place, meroury contacte are used, and they 
appear to be light for the current required in start- 
ing. Meroury coutacts have given great trouble, 
even where readily accessible, and we are sure the 
inventors are wrong to put them in buried switohes. 
The next point is the sbunt coil, in which 500 volte 
are used. This is a bigh voltage for the prioary 
current; and as it is ofsen made and broken, the 
insulation required must be good, Dry oil mast 
be used in the vessel to prevent the insulation 
depreciating. We entirely disagree with the state- 
ment in the pamphlet describing the eystem where 
it says: The insulation for the winding of the 
magnet is most simple. It need only be of the 
most primitive kind, because the iuner end of the 
winding is conneoted to the reel and the outer end 
to earth." There is avotber mis-sta‘ement in the 
pamphlet. It says: When the plunger falls, it 
‘ earths’ the stad and blows the feeder fuse in case 
the stud bas not been disconnected, thus affording, 
in any euch event, absolute reourity against aosi- 
dent. This method of earthing is believed to be 
more reliable than anything which bas hitherto 

been proposed, because it is dependent upon notbing 

bat the action of gravity and the continuity of a 

stout earthing oond uotor.“ 


Our readers after glancing at this extract will be 
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surprised to hear that the reliable action is a myth. 
Tbe stud is never earthed by a stout earthing oon- 
ductor, as is stated, and if it was, the contact shoe 
would, by putting 500 volts direct to earth, blow 
every fuse in circuit. The plug is earthed through 
the high resistance of the shunt coil and the earth 
connection is not sufficiently good to give safety. 
Tuis the inventors have endeavored to provide in 
otber ways by preventing leakage ourrents to the 
idle studsa. 

Comparison with Other Systems. - Comparisons be. 
tween oontaot systems and the trolley system are 
use less. as where the overhead wire oan be used 
neither the conduit nor the surface-contact system 
can compete on account of the much higher capital 
cost and of the greater cost of upkeep. Our com- 
psrisons must therefore be confined to the conduit 
system. Leaving the question of price till later, 
there is no doubt that the well-designed conduit is 
better from an engineering point of view. The oon- 
tact systems (not Prof. Thompson’s in particular) 
require a large number of automatic switches in the 
roadway, say some 300 per mile, and the failure of 
either of these disorgauizes the whole traffio for a few 
minutes at least, and piles up all the cara behind 
the fault. The next point is an electrical one. 
Prof. Thompson is represented by an evening paper 
of repute to say that his system will oause less elec- 
trolytic troubles to surrounding gas and water pipes 
than the conduit. This is quite incorrect, aud we 
trust that the reporter is to blame. All modern 
conduits are being constructed with insulated return 
conductor, so that earthed return through the rails 
need not be used. Ia this respect the Thompson- 
Walker system is no better than the trolley system, 
and the rails will have to be most carefully bonded 
and provided with return fcedera to prevent trouble. 

A comparison of first cost is made by the inven- 
tors, which reads as follows : 

COST PER MILE OF SINGLE TRACK. 
I. Overhead Wire System. 


Trolley wire and adjuncts . £300 
r HER NERIS £100 to 1,200 


Permanent way and paving . 


Feeder Vesen e 4.000 
£8,200 to 9,000 

II. Open Conduit System. 

Cost of conduit under favorable conditions, 

including conductor rails, insulators and 
CPA LVR ies ieee erie in tee) sess Baste eee ; £3 900 
Permanent way and pav ing es. ts 3.500 
Fesd ess arist as P 4.000 
£11,400 

III. Surface Contact lin 

J80 to 860 boxes costing, say, £5 "pieces £900 to 1,800 


Permanent wav and pasing EERE PERA 3.560 
Feeders and adjuncts... FF 


49,600 to £9,500 

These last figures will not bear oriticism. Thus, 
with the overhead system £300 is allowed for the 
trolley wire and adj unots. Oa the surface-contact 
Bystem this is reduced to £200, added on to the 
feelers, This small sum of £200 has to provide a 
mile of insulated conductors laid and jointed. The 
cable unjointed is likely to cost considerably more 
than £200. When i$ is consi lered that from 180 to 
360 joints per mile have to be made, the total in- 
adequacy of these figures is apparent. As regards 
the joint-boxes, these are not at present incorporated 
in the switch gear unde: the contacts, bat may be 
in future. At any rate, the estimate includes 
nothing for this considerable item. Theswitch boxes 
themselves are put down at £5 each, and we see no 
reason why they should not be made for this, bat 
judging from other electrical supplies there is liséle, 
if any, profit at this figure. As to how the develop- 


ment of the system is to be undertaken we know 
nothing, but it must be remembered that the inven- 
tors’ royalties have to be oapitalized and added to 
the corrected estimate. With this added, we think 
that the final price will not be appreciably cheaper 
than the conduit. As asystem the line is interesting 
and shows that the inventor knows how to take ad- 
vantage of the previous attempts in the same field, 

but we do not think that the conduit line has been 
improved upon, either from an electrical or mechan- 
ical point of view. 


ELECTRIC LIGHTING AS APPLIED TO 
ARCHITECTURE.* 


BY THOMAS EKIN, 


I assume that in this year of grace it is unneces- 
sary for me to take up your time by dwelling upon 
the manifold and very apparent advantage of electric 
lighting over every other form of illuminant, whether 
it be considered from a hygienio, artistic, decora- 
tive, or even commeroial point of view, and it is 
generally almitted there are very few individuals— 
excepbi g, of course, those interested in gas or oil 
companies—who will not bonestly endorse this 
statement. At the commencement of this paper, 
then, it will be as well to state thas I do not propose 
to touch upon or refer to tbe subjeot of eleotrio 
lighting outside buildings; that is, upon the gener- 
ating plant or other sources from whence electrio 
energy is brought into the building or group of 
buildings, but rather to confine my remarks to 
internal lighting and the manner in which the our- 
rent should be sonveyed to the various points of 
light. 

Dealing firstly with the distribution of lights, it 
is obvious that the lightirg of different olasses of 
buildings requires distinctive treatment, because the 
lighting of a cathedral cannot be compared with 
that of a rail way station any more than tbe light- 
ing of a ballroom or drawing-room can be compared 
with that of a bedroom or kitohen. Each room or 
space which it is iutended to light should be con- 
sidered and examined from at least three different 
points of view, namely : 

(1) The purpose for which it is to be used. 

(2) The decorations, furaiture and general sur- 
roundings, aud 

(3) The cost of the proposed lighting. 

Which of these three points is the most important 
is probably a matter of opinion, but it may safely 
be assumed tbat the third point, or question of cost, 
ia not the least important, because it may be taken 
as granted tbat the skill of the architect or engineer 
in arranging a system of lighting is in no coase more 
marked or apparent than in getting the maximum 
lighting cff ot a£ minimum cost, this minimum oost 
inclading not only the first cost of putting in the 
work, but the more important one of annual ex- 
penditure and renewals. 

When considering the question of lighting new 
buildings by electricity, the subject oan be treated 
and dealt with with a far freer hand and, generally 
speaking, with fac greater effeot than in the case of 
houses at present lighted by gas or other form of 
illuminant, because one is so very apt to take the 
positions at present held ur assigned to gas as those 
most suitable for electric lamps, quite forgetting the 
fact that gas isso non-adapsable and lends itself with 
such ill grace to artistic effect that there are only 
oertain positions in any room in which ib oan safely 
be placed. Now I shall assume as an axiom that the 
most perfeot form of lighting is that evolved from a 
hidden system of lamps—in other words, where no 
portion of the lamps themselves are brought in 
direct oontact with the retina of the eye. It is, 
however, only right to point out that this form of 
lighting, like many other nice things in this world, 
is, generally speaking, the most expensive, because, 
as a rule, i$ means the placing of the lamp or lamps 
under some form of shade, whereby a large portion 
of the illuminating power is lost, and, therefore, and 
in order to get the eame effeot or amount of light 
from hidden lamps as from ordinary unsbaded or 
only partly shaded lamps, double or even treble the 
amount of energy has to be used. In publio halls, 
conceit rooms, ohnrohes, eto., the points of light 
can, if taken from the ceiling or roof, be raised 
gufficiently far above the heads of the audience that, 
unless they wantonly gaze at the lamps, no incon- 
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venienoe to the eyes need necessarily be felt, but it 
is different in the case of ordinary rooms, be they 
drawing-rooms, boudoirs or dining-rooms; and it is 
these classes of rooms whioh in my opinion require 
the most careful thought as to the disposition and 
arranging of the lamps. 

In dealing with this matter, it is perhaps unneo- 
essary to say that I am dealing solely and wholly 
with tbe incandescent electric lamp, and that I do 
not propoee to touch upon the que-tion of aro light- 
ing this evening, because, though this light is pre- 
eminently suited for streets, railway stations, and 
other similar places, it is not, and I believe never 
will be, suitable in any way for the internal light- 
ing of buildings. Many of you here this evening 
must, at some time or other, bave been struck with 
what is generally termed the glare“ of the eleo- 
trio light, and possibly may have thought that this 
was one of the inberent faults of the system. I 
need hardly say it is nothing of the sort, and the 
fault lies, not in the system, but in the b:ain of the 
stupid person who put it there. No sane mau or 
woman, with any regard to their eyes, willfally 
stares at the noonday sun; but I submit it is just as 
idiotic to put up a clear electrio lamp and gaze at it 
as it is to gaze atthe sun. Electricity, like most 
other things, to be properly appreciated must be 
suitably adapted to the end in view, which, as be- 
fore stated, is & diffusion of soft light, without the 
lamp from which the light emanates being brought 
in direct contaot with the eye. Iam fully aware 
that the cost of complying with this requirement is 
in many cases too heavy to allow of its being 
adopted, but I submit there is no reason why every 
electric lamp should not in some form or other be 
shaded, even if the shading is simply the putting in 
of an ‘‘ obscured ” lamp in the place of a clear one. 
It is evident, or at any rate sbould be evident, that 
the lighting of each particular room or space should 
be separately considered, and that being so, itis im- 
possible to lay down any hard-and-fast rules as to 
what is necessary in each particular case; and it re- 
quires a certain, or I may go even 80 far as to say a 
good deal of practical experience and judgment to 
know the proper amount of light required, and 
also the position in which the lamps sboald be 
placed. Under these circumstances, therefore, I fear 
i$ is quite impossible for ma to lay down any rules 
which would be of the slightest value in enabling 
you to properly arrange for the lighting of any build- 
ing in which yoa are interested. There are, as you 
are doubtless aware, certain ‘rule-of-thumb ” rules 
which are given in pocket books and similar litera- 
ture, but I have never found them to be of the 
slightest value, but, on the other hand, rather mis- 
leading. Take, for instance, a drawing-room. What 
use is it to any one to know that a 16 oandle power 
lamp will light a certain number of square feet of 
floor when raised a given height above it. In my 
opinion none, for the simple reason that it is quite 
impossible to take into caloulation or make due 
allowance for the surrounding coloring of either 
walls or furniture. 

Leaving artistic effect out of the question for the 
moment, it is evident nothing is easier than to drop 
& number of pendants from the ceiling, and if these 
are kept a certain distance from the floor, you can 
procure the maximum amount of light with the 
minimum number of lamps and cost. Tnis mode of 
lighting is, however, not to be recommended; in- 
deed, it is strongly to be deprecated, and when one 
sees a roon lighted in the above manner, it ia at 
once apparent that a Goth, Vandal, or other barba- 
rian has had the arranging of the lights. I think it 
will be generally conceded that the most pleasant, 
and at the same time most artistic, method of light- 
ing ordinary living rooms is by means of wal! brack- 
ets, standard lamps and table lamps, the lamp in 
each oase being shaded so as not to come in direst 
contact with the eye. With regard to the other 
rooms in a house, there is not, as a rule, much diff- 
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oulty in assigning the right poeition for the lamps 
and their numbers, but at the risk of reiteration I 
would again impress upon you the desirability of 
considering the lighting of each room, or at any rate 
of each prinoipal room, separately, and from the tl;ree 
points of view mentioned at the beginning of this 
paper. 

Now the next portion of my paper has to deal with 
the manner in which the electrio current is brought 
from the place where it enters the building to the 
lam ps themselves, in other words, that portion of the 
work generally spoken of under the comprehensive 
term wiring." As you are doubtless aware, this 
word wiring ” includes not only the supplying and 
laying of the various wires and cables, but also—at 
least, as a general rule—the switch and fuse boards 
and subsidiary switches, and occasionally the neces- 
sary ‘‘outting away and making good,” this latter 
expression being in many cases incorrect, as you, 
like myeelf, have probably found by experience that 
it could be more accurately described as hacking 
and tearing away and not making good." Many of 
you have doubtless had before you the bids of some 
eleotrio lighting contractors for the lighting or wir- 
ing of certain buildings, and, perhaps, have even 
gone 80 far as to draw up a common specification on 
which these various firms have bid, and you have 
doubtless been surprised to find that the highest bid 
is sometimes half as much, and in some instances a8 
much again as the lowest, and furthermore have 
been puzzled to know what should be done under 
the circumstances. Of course, if no specification has 
been issued, the reason of the difference in prices is 
easily explicable, inasmuch as the contractors, hav- 
ing no common basis upon which to draw up their 
bids, simply send in an estimate for the work and 
material they consider necessary, with the result 
that if the contractor is an honest man, taking proper 
pride in his work and with a reputation and good 
name to lose, his prices must be, and always are, 
considerably higher than those of an individual 
whose commercial instincts have unfortunately pre- 
vailed and got the better of his moral ones. It is far 
other wise, however, if the contractors have estimated 
on a common specification, because if there are great 
discrepancies in the bid it is evident either tbat the 
individual quoting the lowest figure is willing to 
forego all profit or else that the one quoting the 
highest figure intends to make a fortune. Neither 
of these hypotheses is probable or ever likely to 
ocour in practice, and it will generally be found that 
the real cause of the differences may be found in 
the loose and unscientific manner in which the 
specification has been drawn up. For a skilfal and 
perhaps unscrupulous contractor nothing is easier 
than to drive a coach and four through a loosely and 
inaccurately drawn up specification, whilst it is 
evident that even an honest contractor—being but 
baman—will avail himself of every opportunity in 
interpreting an ill-drawn clause to his own advan- 
tage. Perhaps I may be considered wanting in 
courtesy in suggesting that you are likely to draw 
up a faulty specification, but I can assure you noth- 
ing is further from my thoughts, and my only object 
in speaking thus plainly ia to insist upon the abso- 
lute necessity of drawing up the specification in the 
most careful manner and with a full knowledge of 
all the requirements necessary and incidental to the 
proper carrying out of the work. My experience has 
been that many points of vital importance to the 
work are—probably from want of technical knowl- 
edge—entirely omitted from many speoifications, and 
others of no teohnical importance are treated with 
a fulness aud amplification entirely unnecessary. 
What is the use of carefully specifying the density 
of current allowed per square inch of sectional area 
in the copper conductor, when the loss of pressure, 

or, tío use a more technical phrase, tne fall iu volt- 
age, or eleotro-motive force, is omitted? None 
whatever, because in the oase of a light or group of 
jights, placed at some distance away from the source 


of supply or point from whence the electric energy 
is brought into the house, the contractor might pos- 
sibly be carrying out his work striotly in accordance 
with the specification and yet the lamp or lamps 
would look like hot hairpins,” owing to the fact 
that the very essential point of loss of pressure bad 
not been taken into account. Again, what is the 
use of specifying the most heavily insulated wire and 
omitting the final test when the work is completed ? 
Instances like these could be given ad libitum, but 
for the purpose of argument this is unnecessary. 
There are still two points upon which I should like 
to give & warning, and these are, firstly, the low- 
priced oontractor who looks to make his legitimate 
(or,as some would say, hia illegitimate) protit on 
fittings, and, secondly, the contractor who offers to 
put in the work so that it will comply with the 
ridiculously low requirements—I refer to the test of 
the insulation resistance—of the fire offices. In 
London and other towns where there are electric 
supply companies, this latter danger is to a large ex- 
tent rectified and guarded against by the fact that 
all work has to pass the more reasonable standard of 
the supply company, but it still remains in the oases 
of country houses, and houses in towns where the 
owner or oocupier generates his own electric energy. 


CONTROLLING APPARATUS IN CENTRAL 
STATIONS.* 


BY R. DUNNING. 


The arrangements for controlling the plant in 
central stations often leave a good deal to be desired. 
There are switohes, valves, gauges, instruments, eto., 
all over the works, and in many cases there is not a 
man in the place, from the engineer downwards, 
who could tell straight off what each belonged to, 
Now, all the plant in a central statio i—engines, 
boilera, generators, steam and water pipes, pumps, 
eto, —should be considered as one complete machine, 
a machine for making electrio liyht; and the engi- 
neer-in-oharge should be ableto tell how all the 
plant is working without having to run about the 
station. He should be able to feel the pulse of the 
Btation, as it were, from the switchboard, so that in 
case anything goes wrong he may see at once which 
item of the plant is in fault. 

The great idea in a central station should be to 
make everything as plain as possible in order to lose 
no time in a breakdown, where every second may be 
of importance, and to this end everything should be 
arranged so that it is almost impossible for the men 
to make a mistake. They should not have to stop 
to think which is the right switch or valve, but 
should be able to decide at once. 

The switches, of course, are a very important part 
of the controlling apparatus of a central station. 
They should all be placed near together so that the 
attendant can see what each machine is doing with- 
out baving to move about. The switchboard should 
be placed near the wall at the center of the engine- 
room, and raised some feet above the floor in order 
that the attendant may see allthe dynamos and 
signal to the engine-driver more easily. No one but 
the engineer and switch attendant should be allowed 
near the board on ordinary occasions. All the main 
machine switches ought to be placed on one board. 
They are generally arranged on panels, Each panel 
is numbered to correspond to a machine, and con- 
tains the switob, ammeter and main fuse for tbat 
machine, and the dynamos being numbered in large 
figures, easily seen from the switchboard, there is no 
fear of the wrong switch being opened or closed by 
mistake. Inalternating-current stations the exciters 
should have a separate switchboard of their own 

close to the main board, with the switch gear ar- 
ranged in the same way, and each switch numbered. 
This will be easier for the switch attendant than if 
the exciter switches were arranged on quite a differ- 
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ent plan to the main ones. It is important that the 
attendant should know the speed at which the ma- 
chines are running, and reliable speed indicators 
should therefore be attached to each, with the proper 
speed marked in red; but where alternators are run 
in parallel the best way is to have a good speed in- 
dicator fixed on the switchboard, or olose to it, 
driven by a small synchronous motor supplied with 
current from the bus bars through a transformer, 
and as this motor will always rotate at the same 
speed as the alternators, and could be coupled direst 
to the speed indicator, it is a better arrangement 
than a separate indicator belted to each engine. It 
is a bad plan to have switches on or near the dyna- 
mos, as in case of a machine burning up it might be 
impossible to get at the switch; and besides, there is 
the danger of anyone passing the machine acciden- 
tally moving the switch. Of course, where the 
brushes have to be adjusted by hand, direotly the 
machine is switched in, as in the case of the old 
open-coil aro machines, a switch on the machine does 
not matter so much—in fact, it is rather an advan- 
tage. All rheostats should be placed as near as poe- 
Bible to the switches they belong to, so that the 
attendant can adjust the resistance and at the same 
time watch the effect on the ammeter or voltmeter. 

In order that the engineer may know the output 
of the electrical machinery and its bebavior at apy 
particular time recording instruments should be 
used; each feeder or circuit should be provided with 
a recordirg wattmeter at the station end; there 
should be a recording voltmeter connected to the 
main bas bara, aud recording ammeters are very use- 
fal on circuite where a constant current ie required, 
These recording instruments are of great use to the 
engineer; they show him how the plant will respond 
t^ a sudden increase of load, and also how the men 
in charge of the diffzrent parts of it attend to their 
duties, besides indicating the presence of faults in 
the circuits, etc. The switch attendant should 
know when he opens or closes a switoh how and why 
tie particular result follows, not only that a oertain 
result does follow a certain movement of the switoh, 
and for this reason a large diagram of the electrical 
conneotions should be hung on the wall near the 
switchboard. The diagram might be drawn on a 
piece of thin sheet-iron painted white, the more im- 
portant connections being traced with different ool- 
ored paints; it could thus be easily kept olean and 
alterations made when required. With a diagram 
of this description, combined with a card of emer- 
gency instruotions, there should be little fear of a 
switch attendant making a mistake. 

Toe engineer in charge of a central station should 
be provided with an office close to the switchboard 
and opening into the engine room, in order that be 
may be at band if anything goes wrong. He should 
have a set of standard instruments for testing the 
ammeters, voltmeters, steam gauges, eto., in the 
station, besides a set of indicators and gear, ther- 
mometers, draught gauge, speed counter, etc., for 
festiug engines and boilers. His office should be 
connected by telephone with the olerk’s office and 
also with the different sub-stations, if sub-stations 
are used, if not with one or two oall offices in the 
town in order that the lamp trimmers and men 
working on the mains may report to him when 
necessary. Telephones to different parts of the sta- 
tion are of very little use; if the engineer can 
sound a loud electric gong in the engine room and 
boiler house he will easily be able to give what few 
orders he requires by its use. Just outside the office 
a gauge should be fixed showing the steam pressure 
in the main steam pipe, another gauge showing the 
draught in the main flue, and others for vacuum, 
water pressure, eto., if neoessary; these gauges may 
be recording instruments if it is desired to bave a 
permanent record of the readings. 

The steam and water valves are a very important 
part of the controlling apparatus of a central station, 
and great care should be exeroised in their arrange- 
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ment and use. All valves in the works, down to $ 
in. drain valves, should be right-handed ones, as 
this prevents a great deal of confusion; they should 
be placed in easily accessible positions (in some 
stations valves are to be found in every out-of-the- 
way corner), every one numbered plainly, and in all 
but perfectly obvious cases they should have brass 
labels attached showing what they are and what they 
shut off. All valves ought to be opened aud closed 
and[the spindles oiled once a week, and once in aix 
months or oftener the covers should be taken off and 
the valve seats examined, as it is most important 
that valves shonld be tight and at the same time 

work freely; and yet it is often the oase that when a 
valve has to be olosed very quickly, owing to the 
bursting of a steam or water pipe or something of 
that kind, it takes all the strength of two men to 
olose it slowly, thus turning what might have been 

only a slight accident into a serious breakdown. 

The engineer should have a diagram in his oflice 

showing all the steam and water pipes in the works, 

with the positions of the valves, which should all be 

numbered to correspond with the actual ones. This 

will save a lot of trouble when valves require repair- 

iog, eto. 

Automatic devices are of very little ure in a cen- 
tral station; many have been tried and fresh ones 
are brought out every day, but the general experi- 
ence seems to be that they cannot be depended upon 
for long, although they may work perfectly when 
new, as theaction of rust, dust and dirt& and wear is 
not taken sufticiently into account when desiguing 
these appliances. Besides this, the use of automatio 
machinery tends to make tbe men careless, as they 
get into the way of trasting too much to it and 
negleoting precautions which they would otherwise 
take. 

These matters may seem very trivial, but they are 
really most important to the successful running of a 
station, and it would pay central station engineers 
well to spare no pains in order to make the con- 
trolling arrangements of their plant so simple that 
it would be almost impossible for a man to make a 
mistake even in the greatest hurry. At present the 
majority of central stations are bebindhand in this 
respect, and what engineer is there who could walk 
round his plant and if he asked himself, What 
would happen if I closed this valve or opened that 
switoh ?" could reply without any hesitation in 
every case? As far as the valves were concerned, he 
would probably find that he knew notbing about 
many of them. 


AN ELECTRICALLY OPERATED DRAWBRIDGE.* 


BY WALTER KIDDE, M, E. 

Sinoe February 22d of the present year there bas 
been in successful operation a 450-ton drawbridge 
over the Passaio River at Newark, N. J. This is the 
largest electrically operated drawbridge yet con- 
structed, and the consequent necessarily original de- 
signs, starting with the fixed requirements of the 
builders, are interesting. 

The problem, as put to the contracting engineers 
having the installation of the motive power was, 
that thoy were to furnish, by means of electrical 
machinery, pow?r (from a 500 volt direct circuit) 
which would open or close the bridge in 30 seconds, 
this power not to be available until the wedzes and 
looking device had been withdrawn, also that the 
mechanism for operating these wedges and the clos- 
ing bar be automatically cut off, so that they could 
not be used until the bridge was olosed. Farther- 
more, & whistle for signaling purposes was to be 
ever ready for use; while, what is essential, the 
bridge was to be turned completely around and back 
. and forth as the conditions of navigation required, 

These conditions have all been met, and the bridge 
for the last five months has been successfully 
handled by three men on their regular trips, who, 
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when they first went into service, knew nothing of 
eleotricity and little of machinery. 

T wo cables are led into the stream from one of the 
approaches and oarried under the bed of tbe river 
into the center pier of the draw span. They are 
brought up through the center pin of the bridge into 
a contact commutator, all under the roadway. The 
commutator has two parts, the lower part consisting 


-of a copper ring and a central copper disk on an in- 


sulator plate securely fastened to the stationary cen- 
ter bridge pin. Over this and acting as a oover is 
the part which moves with the draw. It is circular, 
of a heavy pattern, and has projecting through it on 
a diameter three copper plugs, also entirely insulated 
from one another and the iron box. Inside of the 
box these plugs broaden into shoes, two of which are 
held by meaus of springs to the center disk and to 
the ring of the stationary part respectively, and be- 
ing constantly in contact with them establish a line 
and return to the motor room above. The third 
shoe intermittingly touches the lower ring only at 
times when the bridge is closed, breaking contact as 
soon as the bridge moves from this position. This is 
accomplished by two diametrically opposite oams on 
the lower insulated block, one of which, depending 
on the arc the bridge swings through, sets qu'ck 
acting springs in motion to make or break this 
secondary circuit. The circuit uses the center plug 
as one of its poles and drives the motor when opera- 
ting the wedge shafs. 

Following these two circuits they are brought to 
the switchboard in the motor room with an auto- 
matio cirouit breaker to properly safeguard the eleo- 
trical machinery. The switobes are usually kept 
closed as the controller and the switching table only 
are used in operating the motor. 

The assembled machinery of the motor room con- 
sists of a motor with its shaft extended so a3 to carry 
the several clutches and gears arranged as follows : 

First in order, there is the spur of a pair of gears 
which operates the line shaft for turning the bridge. 
This spur runs free on the shaft, being brought into 
action as part of same by means of a friction clutch. 
The shifter used in connection with this clutch serves 
also to throw in another smaller one controlling a 
sprocket wheel aud chain to the shaft for the locking 
device and wedges. 

The shifter osoillates between the two clutches as 
directed by a long operating lever. A motion to the 
right, besides mechanically gripping the large pulley 
with its system of gears for turning the bridge, closes 
the electrical connection corresponding to it on the 
awitching table (in this case the main oirouit). 
Thrown over to the left the lever makes the second- 

ary circuit 80 that when brought well over it oper- 
ates the wedge and drawing bar by throwing in the 
clutch controlling the wedge shaft. When in its 
central position neither clutch is in use. It is thus 
impossible to operate both olutches at the same time. 
The mechanism, which indicates the position of the 
wedges on a disk, is driven directly from the wedge 
shaft; it also interposes automatically a latch bar in 
the arc of the swinging lever. Thus in trying 
to turn the bridge after having locked i£ by moving 
in the wedges, the latch bar will hold the lever in 
that segment until the wedges have been withdrawn, 
when the bridge may be opened. 

At the extreme end of the extended motor shaft is 
a sprocket wheel, connecting by means of iron link 
belting to a triplex, direct-acting air-pump which 
maintains a pressure of 40 pounds in a suitable air 
receiver used to operate the whistle for signaling 
purposes, This pump can be put in operation even 
while the operating lever is in its central position 
and all other machinery idle. 

The speed of the motor and its direction of rota- 
tion is goverued by a reversible controller baving 
suitable resistances to control the speed of the motor 
when driving the different loads due to operating 
pump, wedges and bridge. The controller is placed 
near the main operating lever at the switobipg table 


80 that the operator can manipulate the entire 
mechanism in one position, where windows have 
been placed so as to render visible the stream and 
the movements of vessela, 

Tbe drawbridge structure is 720 feet long, while 
the draw proper is 227 feet in length and 67 feet 
wide. The total weight of the moving span is 450 
tons. 

Current for the motor is furnished by a line from 
the People's Light & Power Company of Newark, 
whose station is a few hundred yards above the 
bridge on the river. 

It may not be amiss to point out the possibilities 
in the electrical operation of drawbridges, Over the 
Harlem River in New York City there are a score of 
bridges, one close upon the other. They could all 
be operated and lighted from one central plaut with 
closely regulating high speed automatio engines, 
radiating power which would precede a ship in its 
passage through the successive draws. 


HULL MUNICIPAL ELECTRIC SUPPLY 
WORKS.* 


As announced iu our issue of last week, the eleo- 
tric supply works of the Hull Corporation have re- 
cently undergone oonsiderable- extension, in the 
opening of a new generating station at Sculcoates- 
lane. The history of the electrio light undertaking 
in Hull is briefly as follows: In 1887 an electric 
lighting committee of the Corporation was formed, 
and on August 4 of the following year an eleoctrio 
lighting order was obtained. Mr. R. E. Crompton 
was engaged to report on a scheme, and recom- 
mended, in 1891, a low-pressure scheme at an esti- 
mated cost of £16,000, This was followed by the 
appointment of Mr. F. Harman Lewis as borough 
electrical engineer, the Crompton scheme being im- 
mediately proceeded with. This scheme inoluded a 
generating station in Dagger-lane, with engines ag- 
gregating 560 HP., direct coupled to Siemens 
dynamos of 300 kilowatts capacity. The original 
plant included accumulators of the Cromptcn- 
Howell type, and about 2} miles of mains laid on 
tbe Crompton system. On June 16, 18593, these 
works were opened and have since run continuously 
with complete success. There were 33 consumers 
connected at the time of the inauguration and an 
equivalent of 600 lamps. During this year oonsid- 
erable extensions of mains took place, about three 
miles of mains on the Callender-Webber system 
being laid. In the following year the plantat the 
Dagger-lane station was extended by the installation 
of a 300 HP. Willans engine and a 180 kilowatt dy- 
namo, and in the next year a similar extension of 
plant took place. | 

Owiyg to the rapidly increasing demand for our- 
rent, it became necessary, in June, 1896, to consider 
a scheme for very extensive additions to the eleo- 
trical supply system, this scheme being estimated to 
cost £12,000. Unfortunately, it was twice rejected 
by the Town Council, but in December of the fol- 
lowing year Mr. Hammond's report on the echeme 
was submitted for a third time, and finally accepted 
by the Council, with the addition of £10,000 to the 

estimate for the distriot of East Hull. At this time 
the number of consumers connected was 520 and the 
capacity of the plant 26,817 lamps. No lees than 
340,339 units were sold during the year 1896, a 
profit of £1,970 being made on the year’s working. 
The new works were pushed on with, but owing to 
some delay in starting them and to the increased 
number of applications for current, temporary works 
had to be laid down in 1897, these commencing sup- 
ply in copjanction with the Dagger-lane station. 
The temporary works ran from November 5th until 
March 5th following, wheu the capacity of the Dag- 
ger-lane station was increased to 1,160 HP. in engines 
and 660 kilowatts in dy namos. The present capacity 
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of the new atation in Seulooates-lane, together with 
tbe sub-stations at Argyle street and Albion street 
is 760 HP. in engines and 456 kilowatts in dynamo», 
but there are 750 HP. in engines at present under 
order together with 450 kilowatts in dypamos. At 
the present date there are 863 consumers connected 
to the mains, and Jamp connections aggregate 67,900 
while no less than 163 miles o! mains have been laid 
including the 3| miles now actually being laid. 'The 
customers include a great variety of consumers, there 
being, in addition to the ordinary liguting consum- 
ers, a fairly large motor load for printing and other 
work. We will now proceed briefly to describe the 
equipment of the new station and the sub-stations 
which have been recently ereoted. 
Boiler Room.—In the boiler room there are at 
present erected two Lanoasbire boilers, each being 
30 ft. in length and 8 ft. in diameter, together with 
a Babcock- Wilcox boiler of 150 HP, The last named 
boiler bas 1,218 eq. ft. of heating space, composed of 
six sections, each section having nine tubes 4 in. 
diameter and 18 ft. long. The headers are made of 
wrought steel and the drums are 36 in. diameter and 
23 ft. 7 in. long. The boilers work at 150 lb. pres- 
sure. All the boilers are at present hand fired with 
the best South Yorkshire steam coal. In conjunc- 
tion with the boiler plant there is a Green’s econo- 
mizer, composed of 192 tubes, arranged in two 
groups, coupled together by expansion elbows and 
tested to 350 lb. pressure. The feed pumps are of 
the direct-acting vertical type, with the pump 
underneath. They throw their supply from a tank 
filled with softened water, a water softener of the 
Pemberton type being used, together with a olarify- 
ing or filtering tank and apparatus for thoroughly 
mixing the reagent solutiun with the water to be 
softened. The feed supply is arranged on the dupli- 
cate ring main system, similar to that employed for 
the steam ranges, and arranged so that any pump 
can supply any boiler either with cold or hot water. 
In addition to the feed pumps there is also an in- 
dependent injeotor feeding gear, which can be used 
either in conjunction with the pumps or otherwise. 
The water for the feed, as well as for the condensing 
plant, is pumped out of an adjacent drain by means 
of two centrifugal pumps 5 in. and 7 in. in diameter, 
and is discharged into a large overhead tank of 
29,120 gallons capacity. Each pump is driven in- 
dependently by an electric motor. From this tank 
the water is supplied to the two ejeotor condensers 
through a 12 in. pipe. The exhaust from the engines 
can be turned either into the condensers or into an 
atmcsphere pipe of 15 in. diameter which runs 
along under the floor and is carried upwards outside 
the building. The steam ring consists of two parallel 
lines of 8 in. wrought iron solid drawn pipe, with 
welded flanges resting on cast-iron chairs behind and 
above the boilers and connected at the ends with 
copper U bends of the same size as the pipe. Into 
this ring each boiler feeds by a separate copper pipe 
bent into an S shape so as to avoid strains due to 
expansion. The standpipes are each provided with 
a complete set of valves enabling each boiler to be 
used independently, an arrangement which is also 
applied to the engines running off the ring mains. 
The plane of the ring is inclined downwards towards 
the boilers and it is drained at two points by steam 
traps. One 30 B. H. P., and one 14 B. H. P. shunt 
motor have been erected, coupled to centrifugal 
pumps for condensing purposes; also one 2 B. H. P. 
shunt motor for driving the economizer scrapers, all 
the motors running off the 220 volt circuit, 
Machinery Room.—In the machinery room there is 

erected high and low pressure continuous-current 
plant, having an aggregate capacity at present of 456 
kilowatts. The low-pressure plant consiste of two 
Willans engines of the G. G. S. type, each indioa- 
ting 100 HP. under 140 lb. steam pressure. These 
engines run at 450 revolutions, and are coupled di- 
reot to two-pole dynamos, each dynamo giving 130 
amperes at 300 volts. These machines are for the 


supply of local consumers, also for the pump and 
economizer motors on the works. The motor gen- 
erator is also installed in the building, and is used 
for balancing purposes or for supplying light loads 
in conjunction with the battery. The high-pressure 
plant consists of two Willans engines of the I. I. I. S. 
type, capable of developing 360 HP. at the eame 
pressure when running at 350 revolutions per min- 
ute. These are coupled direct to two-pole dynamos, 
each giving 90 amperes at 2,250 volte. These geuer- 
ators are separately excited from a 225 volt circuit. 
The armatures of these machines are wound on the 


Eiokemeyer principle. All the engines are fitted 


with Messre. Willans and Robingon’s automatio ex- 
pansion gear and a separate condenser is provided 
for each engine, the condensers being of the Korting 
injector pattern, and arrangements are made so that 
each set oan be run either condensing or non-con- 
densing, asrequired. A 10 ton hand-power traveling 
crane spans the engine room. 

Switchboards.—The switchboard equipment con- 
sists of two separate switchboards for the high and 
low pressure plant respectively. These have been 
made as nearly as possible fireproof, being composed 
of 14 in. slate slabs mounted on iron frameworks. 
The low-tension board contains two dynamo panels, 
one battery panel, two feeder panels, one Board of 


Trade panel, one motor-generator panel, and one 


works distribution panel. Each dynamo panel is 
fitted with a Weston ammeter and voltmeter, a 
D. P. switch with maximum and minimum control, 
a throw-over main switch and field regulating 
switches. The battery is placed on one side of the 
three- wire system and 18 regulating cells are con- 
nected to the switchboard. All motors, lights, eto., 
on the works are connected to throw-over switches 
on the works distribution panel, so as to enable 
them to be run from either side of the system. 
Wattmeters are installed in the low-tension feeders 
both here and at the sub-stations, so that all cur- 
rent delivered to the distributing mains is metered, 

The high-tension switchboard contains two dy- 
namo panels, one Board of Trade panel and six 
feeder panels, and four spare panels for extensions 
are provided. Each dynamo panel contains a Wes- 
ton ammeter, a Kelvin voltmeter, a D. P. switch 
with maximum and minimum control, and field 
regulating switches, The dynamos are connected 
by the D. P, switches to the high-tension ’bus bars, 
from which the feeders are tapped. The feeder panels 
each contain a Weston ammeter and voltmeter, a 
D. P. switch with maximum out-out, and trans- 
former starting and regulating switches. The volt- 
meters on the feeder panels are connected to the 
feeding points on the low-tension mains, and the 
pilot wires are connected to them via the shunt 
coil of a long range switch on each transformer. By 
short-cirouiting the voltmeter about 5 amperes is 
made to pass through this coil, and the long range 
switch is actuated, connecting a transformer to that 
particular feeding point. A repetition of the pro- 
cess throws the switch into the off ’’ position. 

Battery Room.—Thbe battery room at the main 
station contains 126 Pritchett and Gold 11- plate cells 
in glass boxes. The capacity of this battery is 300 
ampere-hours at 225 volts. 

Sub-Stations.—There are at present 2 sub-stations, 
one at Albion street and one at Argyle street. The 
building at Albion street was specially designed for 
the purpose, and contains two 90 kilowatt rotatory 
transformers and a motor generator. Room for an 
extension of the plantis provided. At Argyle street 
four railway arches have been utilized, two of which 
are used as stores for the outdoor department, one as 
a battery room and one as a transformer chamber. 
In the battery arch there are 240 Pritchett and Gold 
cells similar to those at the generating works. 
These are charged in three sets of 80 cells off the 
distributing mains, nnd are discharged in two sets 
of 120 cells. The switchboard is situated in the 
transformer arch, where there are two 90 kilowatt 


and two 45 kilowatt machines with the necessary 
switches, eto. The 90 kilowatt transformers are 
wound for a step-down from 2,250 to 450 volts. The 
90 kilowatt transformers at Albion street supply a 
portion of the old network and are wound for 2,250 
to 225 volts, the motor generator forming a conneot- 
ing link between the old 220 volt three-wire and the 
new 440 volt three-wire networks. The transformer 
armatures are provided with high and low tension 
winding on the same core and with a commutator at 
each end. They are ‘‘ Eickemeyer’’ wound, with 
an earthed metallic shield between bigh and low 
tension windings. The lubrication is effected by a 
force pump on each bearing, aud the machines can 
be run for long periods without attention. 


Mains.—The mains extensions consist of six high- 
tension cirouits running from the generating station 
in Soulooates-lane to the two sub-stations and low- 
tension feeders running from the generating station 
and these sub-stations to various points in an exten- 
sive network of distributing mains. The high-ten- 
sion feedera, pilot and telephone wires are drawn 
into stoneware conduits. These conduits are made 
in 3 ft. lengths, and are jointed together by means of 
stoneware cradles with Portland cement; no less 
than 45,000 yarde of 21 in. by 2} in. duct has been 
used, spare ways being provided for future exten- 
sions. Draw-boxes built of 9 in. brickwork on con- 
crete foundations are provided at all corners and 
bends and where otherwise necessary, and they are 
provided with oast-iron frames and covers and are 
ventilated by means of a stoneware pipe connected 
to a small ventilator frame. The high-tension 
feeders (of which about 17,000 yards have been laid) 
are 0.06 sq. in. aud 0.03 sq. in. sectional area, con- 
centrio, insulated with impregnated fibrous material, 
lead-covered and externally taped and compounded. 
The low-tension feeders.consist of about 4,600 yards 
of 0.5 8q. in. concentric lead-covered cable, armored 
with two layers of 0.05 in. hoop-iron and laid 
direct in the ground. Three 9 and 12 oore pilot 
wires are laid alongside the feeders, and a four con- 
ductor ‘* dry-oore "' (air space) telephone cable per- 
mits of communication between the generating and 
sub stations. 

About 24,000 yards of distributors have been laid 
of the triple core, impregnated fiber insulated lead- 
covered and armored type, the positive and negative 
oonduotors being of 0.15 eq. in. seotion. The advan- 
tages of this class of distributing main for three- 


wire systems are now universally recognized. It 


combines flexibility with facility of jointing, tbe 
service and other boxes employed being of a much 
simpler construction than those for triple oonoen- 
trio mains. ` 

All the cables, before and after laying, have been 
subjected to exhaustive tests with satisfactory re- 
sulte. The straight joints are made in cast-iron 
boxes in two halves bolted together. The internal 
fittings consist of copper sleeves and sockets for 
Sweating the conductors into, aud are embedded in 
the hard-setting insulating compound with which 
the boxes arefilled, About 60 disconnecting boxes, 
both of three-way and four-way patterne, have been 
inserted in the network, and allow of any section of 
the distributor being rapidly cut out or disconnected 
for testing purposes. The internal fittings of these 
boxes are so arranged that either disconnecting 
copper links or fuses can be used. They are set in 
brick pits, with manhole frames and covers of simi- 
lar construction to the draw boxes. The service 
cables are of the twin pattern, india-rubber insulated, 
lead -covered and armored, and are connected to the 
mains through cast-iron T boxes. 


Measuring Line Losses. 


Mr. F. Lecomte, says the Electrical Engineer, Lon- 
don, desoribes in L’ Electricien a method of accurately 
asoertaining the fall of potential in a line or cirouit 
in whioh there is frequent alteration in pressure. 


Nov. 16, 1898.) 


This method consists in having two voltmeters, one 
at each end of the line. The cirouit is then ipter- 
rupted at the generator end. The voltage is read at 
that end at the time of break, aud the observer at 
the further end of the line takes the interruption as 
a signal to record the reading on his voltmeter. The 
method is simple, but the necessary interruption is 
the faulty part of the idea. 


TELEGRAPHS AND TELEPHONES IN PERSIA.” 


The firat telegraph line in Persia was established 
about thirty-six years ago, aud in the beginning was 
vigorously denounced and opposed by the priests as 
being a species of magio and closely allied to other 
evil principles greatly subversive of religion and the 
best interests of the State, aud as such not to be per- 
mitted to have a place in the economy of govern- 
ment. This opposition, however, was overcome and 
the class which resisted so stoutly at the first now 
use the telegraph with the greatest indifferenoe. In 
the year 1862 the construction of a telegraph line 
from India to Eoglaud through Persia, Russia and 
Germany was commenced, and it began working on 
January 1, 1870. Some work bad, however, been 
oarried on for three or four years by a line through 
tbe Euphrates Valley; but according to tbe United 
States Vioe Consul at Teheran, this was not by any 
means of a satisfactory character, aud serious errors, 
delays and interruptions ooourred. This line is still 
used occasionally. 

The Indo- European is a well constructed and effi- 
ciently managed line. From Bashire to Karachi 
there is both a oable and a Jaud line. This line pro- 
vides the local native administration with one wire 
whioh oan always be depended upon. Tae local 
lines, with the exception of the one wire mentioned 
above, are the property of the Persian Government. 
The ownership was acquired by the cost of constrac- 
tiop, and bas been maintained by defraying the ex- 
penses of preservation. The aotual administration 
is deputed to one man, who, until very recently, 
contributed to the Government $12,000 a year. This 
royalty bas now been raised to 830, 000 a year. The 
yearly receipts of the telegraphs bave been about 
$60,000, and the expenditure equals, if not exceeds, 
the income. In consequence, certain reforms are to 
be initiated in the direction oi compulsory payments, 
Is is stated that fully 50 per cent. of the telegrams 
are sent free. Officials of the Government (central 
and loca!), priests, expounders of the law, relatives 
of persons connected with the working and the ad- 
ministration, and everyone who can provide himself 
with a reason or excuse, send their telegrams free of 
expense. As this system has been growing for 
many years past, and most of those who have been 
benefit d by it are in a position to give trouble, the 
management find it difficult to introduce changes 
necessary for their own protection. 

The Persian local system comprises about 3,100 
miles of wire and 86 offices for the receipt and de- 
epatoh of messages. The wire provided by the Indo- 
Earoptan administration, gratis, is about 1,300 miles 
long, and extends from the Persian Galf to the 
Rassian frontier. Stamps are not used for any pur- 
poses in Persia except for letters. Messages are re- 
stricted to 10 words, at a obarge of 24 krans (about 
18 onts). The actual charge for the message is 2 
krans, and the half kran is for the paperon which 
it is written. In case the message extends to a 
large number of words it is oaloulated at the rate of 
10 words to the 2 kraus, and not 2} krans. This 
tariff is the eame for any distance in Persia; there is 
ouly one chatge. The Persian newspapers rarely 
contain information of sufficient importance to be 
sent by telegraph, consequently there is no press 
rate, and, indeed, there are very few press messages. 

Tbere are four newspapers in Persia, printed in 
the vernacular, and under Government control. 
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There should be issued onoe a fortnight, but they 
are often irsued at longer intervals; they are in no 
eeuse considered as leaders or exponente of the ideas 
or feelings of the people. As regards telephones the 
late Nasredin Shah, on December 8, 1889, granted 
to the then Minister of Foreign Affairs a concession 
for electrio lighting, the introduotion of tele. 
phones, phonographs and the application of eleotricity 
to industrial purposes to the whole of Persia, with 
protection to the monopoly for the period of 60 years. 


This concession was transferred to an American 
citizen for a certain valuable consideration, but for 


want of means the purposes of the concession have 
not been putinto execution. In order to protect 
the concession from lapsing, two or three wires were 
put up and kept in a workable state, and are now in 
use, 

Five years ago the railway and tramway company 
commenced erecting private wires for anyone who 
would undertake the expense, and they established 
an exchange office on their own premises at Teheran. 
It has not been extended to aby other town. So far 
no records have been kept of the number of miles of 
wire erected, but the Vice Consul says that from his 
observation he should estimate it at about 50 miles— 
this is including the wires into villages of summer 
resort, and those to different parts of the city. At 
the present time there are 15 owners of private wires, 
each of whom pays the company about $2.12 per 
month for keeping the wires in repair and the in- 
struments in order. The receipts about balance the 
expenditure, but this only inolades the free use of 
the lines by the company, who provide the only 
office there is in the city and two in the coantry dar- 
ing the summer months. As mesrages are not re- 
ceived from the public no tariff has been formulated. 
Sabsoribers are put into communication aud use the 
telephones as long as they wish. As a more extended 
use of the telephone would interfere with the receipts 
of the telegraphs, permission to use it has not been 
granted to distances appropriated by the telegrapl s. 


* Motor Car Trials in Paris. 


In the competition of motor-cars for heavy loads, 
which took place in Paris from October 6th to 12sh, 
the electrically propelled oars dil not gain any dis- 
tinotion. Of the four eleotric oars competing, only 
one went through all the six j»urneys prescribed as 
tests. These journeys were, however, of such a 
nature as to be particularly trying to eleotrical antc- 
mobiles, being on three routes—26, 29 and 41 miles 
long respeotively— with one miuute'a rest after each 
kilometer traversed. It is intended, according to 
the Engineer, to choose a special route for the eiec- 
trio oars next year, to fulfil as much as possible the 
conditions of town and suburban goods trausport. 
The Jenatzy van of the Compagnie Géaéral des 
Transports Automobiles is of the same system 
as the cab which took part in the recent Paris trials, 
except that it bas no obange speed gear. The gross 
weight was 4,500 kg., inclading 1,500 kg. of dead 
weight and four passengers. Tne batteries of Fal- 
men accumulators weigh 1,200 kg. and the inventor 
claims that with these the van can run 120 km. 
With a discharge of 28 to 30 amperes the vehicle 
ran 12 to 13 km. an hour on the level, aud on the up 
grades the diecharge was 70 amperes and the speed 7 
km. an hour. The average voltage was 82. Tue 
van accomplished all six roates without incident. 

The Sooié é des Electromobiles presented a van 
upon the Bersey system witb a battery of Falmen 
accumulators. It completed five out of six journeys. 
Tbe Krieger van was not ready before Monday, eo 
that it was only able to cover the three routes once. 


As with nearly all the French electrio oars, the en- 


ergy was stored in batteries of Falmen accumulators. 
The weight of the vehicle was 2,500 ky., inoluding 
600 kg. of dead weight. On the A route the average 
rate of disoharge was 24 amperes at &5 and 86 volte, 
and the consumption was 6 kilowatt hours. The 
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carriage work of the Milde Mondos van is, says our 
contemporary, of the bighest class desoription, and 
is fitted with a duplex motor, the power being traus- 
mitted by chain from a very small pinion on the 
countershaft to the rear driving wheel. There were 
two batteries, one containing Mild accumulators 
and the other Falmen; moreover, one of the bat- 


teries was old and the other new. To make matters 
worse, the acoamulators polarized through had 
chirgiog, and for most of the time the van was in 
tbe tent undergoirg repairs. 

The only time it finished a route it war inllowed 
by a portab e enzine with a dynamo, and this pre- 
caution was a wise one, for the batteries had to be 
re-cbarged on the road to enable the van ta return to 
Versaillen. The prea’est interest was taken in the 
trials by delegates from local bodies all over the 
country, aad the Minister of War ordered a large 
number of oflioer« to follow them with a view to 
escertaining whether motor oars could be profitably 
employed for military patio. 


Trolley Sickness. 


Trolley sickuess, says the New York Sun, is causing 
great distrees in the northern subarbs and in parts 
of Brooklyn. As is well known, young children are 
usually exempt from seasiokness, but they enjoy no 
such immunity in the matter of trolley sickness. On 
the contrary, they are peculiarly the vict:ms of this 
new disease. As infants play around in careless 
glee on shipboard, while their wretched elders are 
lost to the world in their bunks below, bent in ab- 
ject mis-ry over the rail or stretched limp and list- 
less upon blanketed steamer obairs, so on the trol. 
ley oars, while grown folks swing merrily from the 
overhead straps, or bawl the latest go-sip into one 
another's ears, the poor little victims of trolley 
sickness writhe in tortures and wail in unisona. 

Io the oase of trolley sickness, as in that of sea 
sickness, fresh air ia often the best remedy, and so it 
happened that so long as open oars were run upon 
the suburban troiley lines infant misery was kept 
within reasonable bounds. But now that the advance 
of the season has brought out the closed oara, the 
sickness daily increases. It must be remembered, 
too, that in the casa of trolley sickness there is no 
such convenient rushing to the rail as iu the oase of 
sudden seizure on shipboard. To be sure, most un- 
happy looking infant faces are daily seen protrudiag 
from the windows of the trolley oara, but this oon- 
venient resource is seldom available, since trolley 
ears are so densely crowded much of the time that 
to get a obild suddenly upon the seat and its head 
out of the window is almost impossible. Mothers 
of foresight enoourage their ohildren to stand on th» 
seats and look out of the windows, 8» as to b» in the 
very best possible position for any sudden emer- 
genoy. 

But whan a trolley oar is pasked, as Brooklyn and 
suburban trolley cars sometimes are pa>sked, and as 
horse cars never were paoked, because no two horses 
could ever have drawn such loads, the position of 
the infantsuld-nly seiz d with trolley sick uess is 
truly pitiable. 85, too, is that of the mother, for 
she receives, in:tead of sympathy, the angry looks 
of ber fellow passengers, who woald flee ber and 
hers as a pestilence, but who, straggle as they may 
and tread down and elbow one another ns they will, 
osaonot put more than six inches between themselves 
and the object of their disgust. 

In Brooklyn, where the art of trolley-car riding 
has been brought toa higher degree of perfection 
than elsewhere, save in Philadelphia, there is a 
rumor that the trolley parlor oars at least are to have 
a corps of cohambermaids. This provision, the man- 
agers of the trolley lines hops, will promote general 
comfort. Meanwhile there is a widespread demand 
throughout all the territory threaded by the Huckle- 
berry lines for a remedy that will at least assuage 
the violence of trolley sickness, and a disposition 
among the childless to demand that the disorimina- 
tion against children practised in some apartment 
and boarding houses be extended to the trolley oars. 
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EXPORTS OF ELECTRICAL MATERIAL FROM 
THE PORT OF NEW YORK. 


The following are exports of electrical material 
from the por& of New York for the week ending 
November 7: 

Antwerp—4 cases eleotrical material, $2,821; 10 
packages electrical machinery, $600. 

Africa—3 oases eleotrioal material, $157. 

Argentine Republio—114 oases electrice! material, 
$5,957; 30 cases electrical machinery, $2,781; 1 case 
electros, $2. 

Brazil—2 cases eleotrica! material, $110. 

British Possessions in Africa—4 oases electrical 
material, $116. 

Bremen—8 cases electrical material, $500, 

British Guiana—8 packages electrical material, 

359. 

? British West Indies—186 oases electrical material, 

$16,867. 

Cork—4 cases eleotrical machinery, $166. 

Cuba—44 oases electrical material, $1,159. 

Central America—16 cases electrical material, 

985. 

: Chili—15 oases eleotrical material, $199. 

Dutch West Indies—3 cases electrical material, 
37. 
$ Dresden—2 packages eleotrical material, $27. 

Eouador— 96 cases electrical material, $125. 

Glasgow—8 packages electrical material, $356; 4 
cat es electrical machinery, $123. 

Hong Kong—11 cases electrical material, $714. 

Japan—2 electrio motors, $79 ). 

London—1841 cases electrioal material, $7,200; 21 
eases electrical machinery, $1,560; 1 oase electros, 
117. 

: Liverpool—12 packages eleotrical machinery, $220; 

19 cases eleotrical material $291. 

Mexico—17 cases electrical material, $792; 5 cases 
electrical material, $50. 

Newfoundland—6 packages electrical material, 
58. 

: Nova Sootia—1 package electrical material, $24. 
Newcastle—16 packages electrical material, $25. 
Odessa—29 cases electrical material, $916. 
Peru—21 cases electrical material, $387; 3 cases 

electrical machinery, $400. 

Porto Rico—60 packages electrical material, 
$1,304. 

Rotterdam—1 case electrical machinery, $300. 

Siam—27 packages electrical material, $700. 

- Santo Domingo— 8 cases electrical material, $75. 
Southampton— cases electrical material, $5235. 
Uruguay—1 case electrical machinery, $739; 8 

cases electrical material, $202. l 
U. S. Colombia—44 packages electrical material, 

$1.134; 8 oases electrical machinery, $704. 

Venezuela—2 packages electrical material, $27; 7 
cases electrical material, $30. 


A Treasury Ruling on the Exportation of Incan- 
descent Lawps. 


On a question concerning the exportation of in- 
candescent. lamps, the following decision has been 
promulgated by the Treasury Department at Wash- 
ington: 

“On the exportation of incandescent electric 
lamps, manufaotured by the Edison General Eleotrio 
Company of Soheneotady, N. Y., in part from im- 
ported glass bulbs and tubing, a drawback will be 
allowed equal in amount to the duty on such im- 
ported materials used in the manufacture, lees the 
legal deduotion of 1 per cent. The entry under 
which the merchandise is to be inspected and laden 
must show the marks and numbers of the shipping 
packages, and the number of lamps in each package, 
desoribing the bulbs used as they are described in 
the import invoice. The drawback entry must show 
the number of lamps of each kind or desoription ex- 
ported, and must further show, in addition to the 
usual averments, that the raid lamps were manu- 
factured and packed for shipment in the manner set 
forth in the manufacturer'a sworn statement, dated 
May 25, 1898, filed with the Collector of Customs at 
New York. In the liquidation of entries, 1,000 
glass bulbs and 5 pounds of glass tubing shall be 
taken as bases of allowance of drawback for each 
1,000 lamps exported. Samples may be taken, as 
ordered, by the collector, for such official examination 
as may be deemed necessary.” 


LEGAL NOTES. 


The Seneca Electrio Light and Power Company, 
embracing the plants at Seneoa Falls and Waterloo, 
N. Y., has been placed in the hands of H. H. Crowell 
of Syracuse as receiver. The action was brought by 
the Old Colony Trust Company of Boston as trustee 
of the company’s bonds. 

The Colfax Electric Railway at Denver, Col., is to 
be sold by order of the court, on petition of George 
E. Ross-Lewin, the trustee. The face value of the 
bonds is $150,000, but the interest brings the in- 
debtedness up to $216,000. 

At New Orleans on the 3d inst., Warren B. Reed 
and Brainard Rorison, complainants in the cave of 
Warren B. Reed et al. vs, Edison Eleotrio Light 
Company, amended their original bill for a restrain- 
ing order as follows: That Warren B. Reed was 
the original and first inventor of the new and usefal 
improvement for electric motors patented June 4, 


1894, and the invention was not known or used by 
others here prior to his original invention, nor had 
it been used in this country for more than two years 
prior to his application for letters patent; and that 
Warren D. Reed and Edward Rorison are the sole 
owners of said invention and letters patent and of 
all rights and claims thereunder.”’ 


The Appellate Division has affirmed the judgment 
of the Supreme Court awarding $7,500 damages to 
Rose Flaherty for injuries resulting from shock from 


a fallen trolley wire of the Nassau Electrio Railway 
Company at East New York and Rockaway avenues, 
Brooklyn, N. Y., on Ootober 10, 1896. 


The ruling of Judge Comstock in a recent street 
railway suit at Terre Haute, Ind., was as follows: 
' 1. A street car company is not liable for damages 
caused by a horse taking fright at one of its cars 
when running along the street in the usual and 
ordivary manner, unless the motorman knew that 


the horse would become unmanageable if the car 
were not stopped and wantonly continued on his 
way, and it is shown that the accident could have 
heen averted had he stopped the oar after he had rea- 
eon to believe danger from the fright of the horse 
was imminent. 2. A motorman who sees the driver 
of a horse dismount and hold the horse by its 
bridle as his car approaches may reasonably infer 
that such driver oan control the horse while the 
street car passes, 3. The liability of a company for 
accidents of this kind arises only from unusual and 
iraproper running of cars or from conduct evinoing a 
wanton disregard of the safety of persons known to 
be in peril.” 


CANADIAN NOTES. 


A hy- law to provide $6,000 for the purchase of an 
electric light plant for the town of Acton, Ont., has 
received the eanction of the ratepayers. Arrange- 
ments will be made immediately for the installation 
of the plant. 

In the city of Halifax, Nova Sootia, a special com- 
mittee bas been obtaining information as to the 
advieability of the city undertaking its own street 
lighting and as a result the city electrician and en- 
gineer have been instruoted to prepare plans aud 
invite tenders for a suitable plant. 

The most startling offer for the supply of eleotrio 
power yet made in tbe city of Toronto was among 
the tenders received by the Board of Control of that 
city this week. A company has put in a tender to 
light the city streets and supply energy for manu- 
facturing purposes at the rate of 1 cent per horse- 
power per bour. Their capital, they state, will be 
$5,000,000, and when their dividends reach 10 per 
cent. they offer to light the streets at cost price. 
They will also establish a manufactory for eleotrio 
aupplies and the profits of this will come under the 
same agreement. 

Within another year Quebec, it is said, will be ore 
of the best lighted cities in the world. It will have 
no less than three companies converting water 
powers in the vicinity into electricity. They will 
be the Montmorency Falls Company, the Chaudiere 
Company, now in course of formation, and the 
Jacques Cartier Water Power Company, which has 
already commenced to build at the falls of Jacques 


Cartier river in Valcartier, some 18 miles from the 
city of Quebec. This company will also build large 
pulp and paper mills at the falls. 


The official announcement has been made by the 
Quebeo, Montmorency & Charlevoix Electric Railway 
Company that it is proposed to eleotrify the road 


running to Cape Tourmente, Que., and to construct 
an independent branch to Moutmorency Falla. The 
estimated oost of improvements is given as $330,000, 
aud when completed the system will comprise over 
sixty miles of electric railway. The president of the 
company is H. J. Beemer. 


THE NEWS. 


What is Going On in the Electrical World. 


LIGHTING. 


Camden, N. J.—The council has granted a franchise 
to the Citizens' Light, Heat & Power Company. The 
new company will bid on the street lighting contract 
as a competitor of the Camden Lighting & Heating 
Company, which has hada monopoly in the lighting 
business for several years. 


Carthage, Mo.—The city council has passed an or- 
dinance authorizing a special election on the 22d inst. 
to get a vote on the proposition to issue 225.000 in bonds 
to build and equip au electric lighting plaut for public 
and private purposes. It is expected that the bond issue 
will carry. When built, the plant will include arc and 
incandescent lights. 


Grand Rapids, Mich.—There is lively competition 
among the makers of lamps to see which company shall 
get the contract for furnishing the arc Jamps for the 
new electric lighting system. The Adams-Bagnall 
lamp is named in th» contract, hut the Chase Construc- 
tion Company. which is to install the plant, has agreed 
to furnish whichever lamp the board of public works 
decides upon. 


Green Bay, Wis.—The Green Bay Gas & Electric 
Light Company und the Fox River Lighting Company 
have consolidated and the new concern will submit bids 
for the city lighting. The city is given the option of 
buying the consolidated plant within & certain time at 
the inventory price of the plants. 


Grand Forks, N. D.—The Fast Side city council have 
decided upon municipal ownership of waterworks aud 
an electric light plant. The recorder has been in- 
atructed to advertise for bids to be opened December 1. 
The plans and specifications submitted by W. J. Gray & 
Co., of Minneapolis, were adopted. 


Iowa City, Ia.— The committee appointed by council 
to investigate the probable cost of erecting and main- 
taining an electric lighting plant in this city have made 
their report, iu which after presenting the results of their 
investigations they think it advisable for the city. 
ratber than build a plant, to enter intoa five years’ 
contract with the local electric lighting company at the 
rate of $70 per arc light per annum. 


Lonaconing, Md.—The agitation for another electric 
light plant for this town continues, and if arrange- 
ments cannot be made with the parties putting in an 
ice plant here to combine a lighting plant with it, an 
independent lighting plant will be established. 


Park City, Utah.—The Ontario Silver Mining Com- 
pany, R. C. Chambers superintendent, has been 
granted a 25-year franchise to operate an electric plant 
in this city and to furnish light, heat and power by 
electricity to the public. 


Savannah, G3.— An ordinance has been introduced in 
the city council which is to give the Edison Electric 
Illuminating Company the use of the streets for the 
purpose of constructing an overhead and underground 
electric system to supply light and power. 


Seattle, Wash.—Bids for city lighting were opened 
on the 1st inst. The bids were as follows: Union 
Electric Company—Arc lights, each, per month, 28 80; 
15 candle-power, incandescents, each. per month, $1.32; 
30 candle-power, each, per month, $195. Consumers’ 
Electric Company Are lights, 39; 15 candle power in- 
candescents, $1.40; 39 candle-power, $2.10, aud for ad- 
ditional lights, arc, $8.75; 15 candle- power. $1.30; 30 
candle power, $1.99. The Seattle Gas & Electric Com- 
pany offered to putin 100 sixty candle-power Welsbach 
lights at $2 per month. The Snoqualmie Falls Power 
Company offered to furnish are lights in the First, 
Fourth, Fifth and Sixth wards, as now distributed, at 
$7 per month. All bids were referred to the secretary 
of the board for classification and comparison. 


Talladega, Ala.—Two of our prominent business men 
will put in an electric lighting plant here if satisfactory 
arrangements can be made with the city Authorities. 


Trenton, N. J.—It has heen officially announced that 
the controlling stock of the Trenton Light & Power 
Company is to be transferred shortly to Col. A. R. Kuser 
and Thomas C. Barr of Newark. It is also said that the 
shareholders of common or preferred stock are to have 
the opportunity of selling their interest at the same 
figures secured by James Moses, from whom the con- 
trol was purchased. The ''Gazette" says that those 
who are in a position to know say the move means that 
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the Delaware River Improvement Company is to come 
into Trenton, and that operations towards permanently 
establishing that corporation in this section are soon to 
be begun. 


Watervliet, N. Y.—Preparations are being made to 
illuminate the public buildings with incandescent elec- 
tric lights. At present the police station, corporation 
hall, chamberlain's ctlice, office of the board of educa- 
tion and the several houses of the fire department are 
lighted with gas. It is expected the places mentioned 
will use the incandescent system of illumination before 
the close of the present year. 


STREET RAILWAYS. 


Bethlehem, Pa.—The formal opening of the Easton, 
Palmer & Bethlehem Electric Railway took place on 
the 10th inst. The ceremony was sttended by the city 
officials of Easton, the borough ctliciala of the Beth- 
lehems, oflicials of the Allentown Traction and the 
Easton Transit Companies, a number of Boston capi- 
talists and about twenty-five newspaper men. Aftera 
ride over the whole system a banquet was held at the 
American House in this city, where covers were laid for 
100. The new railway is twelve miles long and con- 
nects the Bethlehems, Butztown, Farmersville and 
Altonah with the county capital. There is now a con- 
tinuouselectric railway from Easton to Siegfrieds, a 
distance of thirty miles. 


El Paso, Tex.—The city council has granted to a citi- 
zens committee the fianchise fur an electric street rail- 
way on the principal streets and for electric lights. 
The committee will transfer the franchise to capitalists 
who will establish the railway system. 


Hagerstown, Md.—The directors of the Blue Ridge 
Electric Railway Company have selected a committee 
of prominent business men and experts to decide n pon 
a route for the electric railway over the Blue Ridge 
Mountains. It is stated that the plan most likely to be 
adopted will connect Penmarand Blue Mountain House 
and then swing over to Blue Ridge Summit, Monterey, 
Buena Vista and back again to Penmar. From the 
latter point a line will extend to Waynesboro, Pa., and 
other points in the Cumberland Valley. It may also be 
extended to Gettysburg. The company is composed of 
Pennsylvania and Maryland capitalists. 


Lexington, Va.—John R. Williams, a prominent 
business man of Richmond and owner of a large hotel 
in the western suburbs of Lexington, is considering 
the feasibility of building an electric road to the hotel, 
and has had an engiveer examining the ground for the 
best route. 


Lynchburg, Va.—The sitnation of affairs in Lynch- 
burg in regard to street railroads is somewhat remarka- 
ble. About a month ago the city council granted a new 
franchise tothe L:inpnchburg Electric Railway & Light 
Company, and gave thew the right to extend their line 
into a new and large section of the city which has 
heretofore, to & great extent, been one of the chief 
contributors to the Rivermont Street Railway Com- 
pany. Later the council granted the Rivermont Street 
Railway Company the right to extend a branch line 
from down town out tothe city park, which will split 
the territory of the Lynchburg Electric Railway Com- 
pany directly in two. When the two lines, as proposed, 
are completed, Lynchburg will have as complete a 
street-car system as any city of similar size in the 
country. The Rivermont line isoperated by Lynchburg 
capital, while the other line is owned by New Yorkers. 


Madison, Ind.—It is reported here that Benj. Johnson, 
the engineer who built the Madison street electric rail- 
way, has been engaged by Enoch H. Fudge and other 
Chicago capitalists to examine into the feasibility of 
constructing an electric railway from Lexington, on 
the Baltimore & Ohio Railroad, through Hanover and 
Madison to Vevay, a distance of forty miles. 


Middleboro, Mass.—Articles of association have been 
formed for another street railway to connect the New 
Bedford, Middleboro & Brockton line, through Lake- 
ville and East Taunton, with Taunton. It will be 
known asthe Taunton & Middleboro Street Railway 
Company, with a capital stock of $55,000. The route 
selected will lessen the distance from New Bedford to 
Taunton about four miles, while increasing the distance 
from Middleboro about two miles. The Taunton & 
Middleboro road will open up the lake country of 
the towns of Middleboro and Lakeville. 


Neenah, Wis.—The Fox River Valley Interurban 
Electric Railway is completed and the first car went 
over the line a few days ago. The continuation of the 
road to Oshkosh is likely to cause another fight, the 
route being in dispute. 


Newport News, Va.—The Peninsula Railway Com- 
pany proposes to build an electric road connecting this 
city with Hampton and has applied tothe councils of 
both places for a franchise. The company was char- 
tered by the last Legislature. 


Rome, N. Y.—The highway commissioner has granted 
right of way over the highway from Oriskang to Rome 
to the Utica Suburban Railway Company. The com- 

ny will endeavor to get & franchise within the city 

imits. 

Willimantic, Conn.— The Willimantic Street Railway 
Company has been organized under an arrangement 
made between Jesse W. Starr, representing a syndicate, 
and the original incorporators, for the purchase of the 
franchise which confers the right tothe streets of Willi- 
mantic for the operation of a trolley railway. Mr. 
Starr agrees to put the engineers at work at once. 


MARUFACTURING, ETC. 


Cleveland, O.—Superintendent Charles A. Boyd, of 
the Walker Manufacturing Company, is reported in the 
Cleveland Press " as saying: Electricity will com- 
pletely supplant steam asa motive power in less than 
teu years. We are to-day building electrical power de- 
vices that two years ago were not conceived. If the 
knowledge of electricity and new methods of using this 
mysterious power advances in the next decade as it has 
done in the last, steam locomotives and factories oper- 
ated by steam power will be curiosities.” 


Harrison, N. J.—The General Electric Company have 
taken steps toward the erection of a much larger build- 
ing on the site oftheir old Jamp factory in this town. 
The new building will be 63 feet wide, and will have a 
floor space of 6),480 sunare feet. The contracts are 
about to be awarded and the cost of the building will 
be about $75,000. The structure is to be finished by 
April 1, 1899. The output of the present works is said 
to be 40,000 incandescent lampsa day. Thecapacity of 
the new works will, it is estimated, be 50,000 a day. 


Washington, D. C.—Consul Lyon writes to the State 
Department from Hiogo, Japan, that he has received a 
let'er from the president of the Kobe Electric Light 
Company at that port, in answer to the consul’s inqni- 
ries relative to electric light supplies. Thecompany, the 
letter states, formerly used only the Edison lamp, but in 
1894 changed to English and German lamps, in conse- 
querce of their being cheaper: but it recognizes th 
superiority of the American or Edison Jamp, and says 
that as it is desirable to use lamps requiring the least 
amount of power, machinery for testing lamps is now 
being put up, which when done may disclose that it 
should discard the cheaper English and German lamps, 
and again use the Edison. "The prices are given as fol- 
lows: Lamps of 5, 8, 10, 16 and 24 candles, 32 sen (16 
cents) apiece ; 32 and 50 candles, 50 sen (25 cents), this 
being the cost on delivery at Kobe. 


TRANSMISSION PLANTS. 


Idaho Springs, Co).—A. E. Specht of Bo:ton, who has 
built a concentrating mill at Dumont, is contemplating 
the erection of a big electrical power plant at that 
place to be run by the waters of Clear Creek. which are 
to be stored in two reservoirs, one to be constructed 
just below Lawson and the other between the town of 
Empire and therailroad. Wires will be run to most of 
tbe mines in that section and electrie machinery of all 
kinds, including electric drills, will be installed. 


Portland, Ore.—The water power of the Sandy River 
is to be utilized for transmission electrically to Portland 
and other points if surveyors who have been looking 
overthe ground make a favorable report to Eastern 
capitalists who are said to be interested in the scheme. 
The Sandy is a very crooked stream of water, and is 
about 40 miles long. It drains one of the slopes of 
Mount Hood, and it has a habit of becoming a torrent 
at times, when its usual volume is tenfold larger than 
ordinary. Then it is that the water goes foaming and 
roaring to the Columbia, sweeping aside all obstacles. 
It will bea great engineering feat to build a dam to 
control the water when it becomes a torrent. 


Toronto, Can.—The Ontario Government takes the 
view that the Niagara Power Company has forfeited its 
charter because of its failure to develop 10,000 horse 
power by the 1st of November, and will ask the courts 
for a decision on the question. The company's legal 
adviser says, ac reported in the Mail-Empire ” that 
$100,000 bad been spent on plant at Niagara Falls. 
Enough power had been developed to supply any rea- 
sonable demand eight times over, but there had been no 
call for it from local industries. The company had a 
demand for 8,000 horse-power from Toronto, and was 
perfectly willing to transmit to that city or anywhere 
else, if a few months’ delay was granted. The great 
difficulty had been that there were no means by which 
power of any considerable quantity could be trans- 
mitted fora distance of 50 miles. That obstacle had 
now been overcome, and the company was now able 
aud willing to transmit 10,000 horse-power if desired.” 


Victoria, B. C.—The Cascade Water, Power & Light 
Company now has an engineer upon the ground at Cas- 
cade City, preparatory to building adam and develop- 
ing tbe magnificent power at that place. Mr. Ander- 
son, who superintended the construction and develop- 
ment of the Bonnington Falls power, has full charge of 
construction. It is contemplated putting in dam, 
flumes, etc., this winter, ready for the machinery, 
which will be put in place in the early spring. 


COMPANY MATTERS. 


Lowville, N. Y.—The Wetmore Company, which is 
bnilding a transmission plant at Belfort, on Beaver 
River, has purchased the Lowville Electric Light & 
Power Company's interests. 


Philadelphia.—The American Electric Meter Com- 
pany, incorporated under the laws of New Jersey, has 
made an assignment for the benefit of creditors to 
William D. Marks, president of the company. 


MINES, ETC. 


Las Vegas, N. M.—An electric light plant is being put 
in place at the Confidence mine in the Mogollon dis- 
trict, and the machinery will hereafter be run and the 
mine lighted by electricity. One hundred and fifty 
men are employed. 


PERSONAL AND MISCELLANEA. 


A daily paper states that Col. John Jacob Astor has 
applied for a patent for an electric railway motor of his 
invention which he hopes soon to be able to test prac- 
tically. 


Sherman Gates, of Wichita, Kan., has been sent by a 
New York firm to Perth, Australia, to superintend 'the 
electric mechanical construction of mining courts," 
and the Wichita '' Beacon’’ states that he will be gone 
four years, with a splendid salary and all expenses paid. 


The municipality of Paris has recognized the value 
of electro-therapeutics by adding a new wing to the 
hospital at La Saltpetriere, which will be devoted ex- 
clusively to the treatment of diseases by means of elec- 
tricity in its various forms. While charlatans and 
quacks by their iguorant use of electricity have brought 
electro-therapy into disrepute, there is now & growing 
tendency among the medical profession to acknowledge 
that electricity has a well-defined place in the curative 
art. 


A few years ago." says the Hartford (Conn.) 
"Times," the New London Street Railway Company 
inaugurated the plan of appealing tothe employes to 
use all possible care in running the cars and all civility 
in the treatment of passengers, and in return offered 
the civility on its own part of a share inthe profits, 
provided the employes responded to the suggestion. 
The plan has worked apparently to the satisfaction of 
all concerned. The road has just sent out notices to 
each of its employes that a certain sum of money has 
been placed to his credit in a savings bank on account 
ot this extra compensation. This circular also expresses 
the thanks of the company for the services rendered. 
speaks of the ‘faithful and intelligent performance of 
duty ' by the men and mentions the advantage to the 
road, its patrons and its employes that attends giving 
the best service possible. We have not seen any men- 
tion of the amount of profits thus shared, but it is evi- 
dently enough to be worth some little additional care, 
and it certainly seems to smooth relations between the 
parties to the agreement. In thecity of Norwich, six- 
teen miles away, it is proposed to inaugurate the same 
system before long, perhaps as early as next January." 


Dispatches received in Chicago from San Francisco 
announce the death there on the night of the 2d inst. 
af C. H. Summers, chief electrician of the Western 
Union Telegraph Company. He was suddenly seized 

* with heart failure and died ina few minutes after the 
attack. Mr. Summers entered the telegraph service in 
185 as an operator on the old Pittsburg, Cincinnati 
& Louisville telegraph lines, of which James D. Reid 
was superintendent. After this line was consolidated 
with the Western Union Telegraph Company he 
worked at different points as an operator, and in 1859 
while working at Indianapolis was offered and ac- 
cepted a good position on the railroad lines. Indian- 
apolis was his headquarters until 1867, when he was 
made superintendent of telegraph of the Indianapolis, 
Cincinnati & Lafayette Railroad telegraph lines and 
located at Cincinnati. In 1869 he was called to Chi- 
cago as chief electrician of the western division of the 
Western Union Telegraph Company by Gen. Anson 
Stager. He had been in the service of this company as 
electrician ever since that time. 


RECENT COMPANY ELECTIONS. 


Haverhill, Georgetown and Danvers Street Railway 
Company, Haverhill, Mnas.— President, Charles R. Barnes; 
treasurer, James F. shaw; assistant treasurer, George A. 
Kutman: clerk aud counsel, Edmund B. Fuller; directors: 
Charles E. Barnes and John F. Hall of Piymouth, F. E. 
Lowe of Greenfleld, James F. Shaw of Newburyport, 
George 4. Butman of Malden, Arthur D. Veasey and Her- 
bert B. Newton of Haverhill. 


Merchantville L'ght, Heat & Power Company, Merchant- 
ville. N. J.— Directors: F A. Downes, F.J. Borr, W. H. 
McCallum, George P. Williams, F. C. Robbins and Wil- 
liam M. Griffith. 


Montreal Street Railway Company, Montreal, Can.— 
Directors (all re-elected): L. J. Forg:t, James Ross, R. B. 
Angus, K. W. Blackwell, F. C. Henshaw. 


West Philadelphia Passenger Railwav Company, Phila- 
delphia, Pa.—President, George D. Widener; secretary 
ard treasurer, Alexander Renwick: directors: P. A. B. 
Widener, William Ll. Elkins, Joseph E. Gillingham, Gen, 
D. Wideuer. Thomas Dolan, James McMaues, Joseph B. 
Altemus, Thomas J. Yarrow and George W. Elkins. 


COMMERCIAL PARAGRAPH. 


The Fostoria Incandescent Lamp Company of Fostoria, 
Ohio, announces that it has opened an Eastern office in 
the White Ruilding, 95-97 Liberty street, New York City. 
This will also be the Eastern office of the Orouse-Tremaine 
Carbon Company. 


INCORPORATIONS. 


The Caro Light & Power Company, Caro, Mich. Capital 
stock, 225, C00. 


The Rocky Ford Electrle Light Company, Pueblo, Col, 
Capital stock, $15,000. 


The United Traction Company, Chicago. Capital stock, 
25 0 000. Incorporators: Albert E. Wilson, Anson E. 
Meanon and Louis J. Boham. 


The Pacific Trading Company, Tacoma, Wash. —to con- 
duct a general wholesale and retall brokerage and com- 
mission business, to erect and run factories, build and 
operate telegraph and telephone lines, electrio light and 
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wer plants, etc. 
. W. Garvin, F. H. Chandler and C. McDariels. 


The Harper's Ferry Electric Light & Power Company, 
Harper's Ferry, Va. Capital stock, $15,000. Attorney, D. 
B. Gibson, Charlestown, W. Va. 


The Jackson County Electric Railway Company, Kan- 
ras City, Mo. Capital stock, $70,000. Incorporators: 
W. Sears, Annie G. Lightner, J. J. Hoover and others. 


The El Porte Zuelo Light & Power Company, Chicago. 
Capital *toci, $500,000. Incorporators: Chester T. Cran- 
dall, William M. Carpenter and William B. l'atterson. 


TheSawyer Manufacturing Company, Camden, N. J — 
to manufacture gas and electric fixtures, etc. Capital 
stock. 850. 00. Incorporators: H. H. Sawyer and H. 8. 
Sawyer, Ridley Park. Fa.; Albert Bumm, Camden, N. J:; 
George L. Rowland, Philadelphia, Pa. 


The Mitchell-Pearson Electric Company, Portland. Me.— 
to mwanufecture and sell electric ene appliances. Capital 
stock, $150 000. of which $25 is paid in. President. George 
A. Copelana, Revere, Mass.; treasurer, William E. Pear- 
son, Winthrop, Mass. 


ELECTRICAL PATENT RECORD. 


L&rr«R: PATENT ISSUED NOVEMBER 8, 1898. 


^ — — 


E.ROTRIC BAILWAYS AND RAILWAY APPLIANCES, 


613,708. Electric Railway. James F. McLaughlin, Phila- 
delphi. Pa. Filed May 2, 1895, 

613,713 Trollev-Pole Guide-Rope. Samuel R. Parks, Cen- 
tral Falls, R.I. Fited Aug. 4, 1897. 

613 744. Mechanism for Holding Trolleys to Their Wires. 
Will «in R. Weaver, Covington, Ky , assignor ef two- 
thirds to George L. Weaver and Harry D. Weaver, 
usine place, aud James C. Brown, Franklip, O. Filed 
(1. 9. 1897 

613,794. Electric Railway. William M. Brown, Johns- 
town, Pa., assignor to the Johnson Company, Lorsiu, 


Ohio. Filed Jan. 22, 1898. 

613,691. Life-Saving Apparatus for Street-Cara. Hosea W. 
Libb: y, Boston, Mass. Filed Jan. 24, 1593. 

613,719. Combined Car Brake and Fender. Harry J. 


Raisch, San Francisco, Cal., assignor to Barton Josu- 
phus Parker and George X. Wendling, same pla.e. 
Filed April 13, 1898. 


KLECTRIC LIGHTS AND APPLIANCES. 


613,858. Cap for Enclosed Are-Lamps. Chas. E. Harthan, 
Lynn, Mass.. as*ignor to the General Electric Company 
of New York. Filed April 23, 1825. 

613,834. Phosphorescent Electric Lighting. Daniel M. 
Moore, Newark, N. J.. a«signor to the Moore Electri al 
Company, NewYork City. Filed Dec. 17, 1896. 

613,918. Klectric-Lighting System for Vehicles, Rufus N. 
Chamberlain and Albert S. Hubbard, Belleville, N.J. 
Filed Feb. 17, 1598. 

613.955. F'ash.Liglit Apparatus. Simon D. Alter and 
Lewis T. You: g, Thiladelphia, Va. Filed March 12, 
1898. 


ELECTRICAL MACHINERY AND APPARATUS. 


613,763. Brusb-Holder. Albert E. Doman, Elbridge, N. V., 
as3ignor to the Klbridge Electrical Manufacturing 
Company, same place, Filed Feb. 4, 1598. 

613,053 Connector. Frank EK. Case, Schenectady, N. Y., 
AS AIK nor to the General Electric Company of New 
York. Filed Aug. 5, 1898. 

6136-8. E ectrle Switeh. Fredrick A. La Roche, New 
York City. Filed Dec. 23, 1597. 

613,692. Governor for Air-Compressors, Sam H. Libby 
and William B. Potter, 8ebenectadv, N. Y., assiguors 
to the General Electric Company of New York. Filed 
March 6, 1897. 

613,715. Eiectric-Circult Controller. 
York Oity. Filed April 19, 189s. 

613,*09 Method of and Apparatus for Controlling Mechan- 
isin of Moving Vessels or Vehicles. Nikola Tes'a, New 
York City. Filed July 1, 1809, 

613,555. Electric Regulator. William H. Chapman, Port- 
land, Me., assignor to the Belknap Motor Company, 
«nue place. Filed March 21, 1893, 

613,869 Controlling Device for Klecirie Motors. Frank 
J. Russell, New York City, assigoor of one-half to 
Horace See, same place. Filed May 25, 1898. 

613,850 Generating and Distributing Electric Energy. 
Charles M. Green, Cleveland, O., assigoor to the Gen- 
eral Electric Company of New York. Filed April )8, 
1895. 

613 881, 613,882. Generating and Distributing Electric En- 
ergy. Onarles M. Green, Cleveland, O.. assignor to the 
General Electric Company of New York. Filed Dec. 
23. 1898. 

613,894. Dynamo and Electric Motor for Driving Vehicles. 
John B. Sherrin, Ramsgate, England, assignor to the 
Britannia Motor Carri»ge Company, Limited, London, 
Kugland. Filed Aug. 17, 1895. 

614.02. Brush-Holder for Dynamo-Electric Machines. 
George L. Pratt, Atlanta, Ga. Filed June 2, 1858. 


MISCELLANEOUS. 


613,705. Electric Timing Race Apparatus. John I. McDon- 
ald, St. Joseph, Mo. Filed Jan. 4, 1597. 

613,778. Indicator Signal. Parnell Rabbidge, Sydney, 
New South Wales. Filed Feb. 1, 1897. 

613,477. Alarm. Charles A. Deal, Chicago, Ill. Filed 
July 29, 1897. 

613.899. Instrument for Measuring Electric Currents. 
"Karl C. Eldredge, Springfield, Mass. Filed June 20, 
1503. 

614,012. Primary Battery. Carl Koenig, Berlin, Germany. 
Filed Feb. 16, 1895 


e $ 


Nikola Tes'a, New 


DESIGN. 


29,632. Cylinder-Cap for Arc-Lamps. Charles F. Harthan, 
Lynn, Mass., assignor to the General Electric Company 
of New York. Filed April 23, 1898. 


INVENTORS.—We neither purchase nor sell your 
patent, but we examine and report on it to you. If it has 
merit we furnish endorsements of experts that commend 
it to capitalists—and those who can use it. Correspondence 
solicited. Fees moderate. Address 

EXPERT, care ELECTRICITY, 


Capital stock. 38. (CO. Incorporators: 


TELEPHONE AND 


TELEGRAPH. 


New Teleph^ne Association. 


The Kentucky Telephone Association was organized at 
Crab Orchard, Ky., on the 2d inst. with the following offi- 
cers: President, A. H. Bastin, Crab Orehard ; vice-presl- 
dents, J. S. Vanwinkle, Danville; E. T. Fish, Berea; and 
A. D. Sbotwell, Somerset; secretary, James Maret, Mt. 
Vernon; treasurer, F. P. Cambest. The object of the asao- 
ciation is the improvement and extension of the inde- 
pendent telephone service in Kentucky and for the mu- 
tual benefit and protection of its members. Nearly all 
Kentucky companies were represented at the meeting, 
and it is promised that a great improvement and many ex- 
tensions will be had at an early date. 


The Sioux Clty,Ia., Times says: A contract has just been 
closed by the Home Telephone Company of Sioux City 
and the Independent Telephone Oompany of Des Moines, 
with Pierce, Waterbury & McAllister, of Mason City, for 
the conatruction of a metallic circuit line from Sioux Oity 
to Des Moines. Preliminary work on the line will be com- 
menced at once and it is to be completed and in operation 
by September 1, 1899 The line, through the Des Moines 
exchange, will give Sioux City connection with the inde- 
pendent lines to the east and southeast and with the Hane- 
inan independent lines to the southwest as far as Topeka, 
Kan. It also will afford Des Moines and these east, south- 
eastand southwest independent lines connection through 
the Sioux City exchange with northern Nebraska, the 
Dakotas and Minnesota. The proposed line wili be inde. 
pendent of any lines now bullt orin process of building. 
lt will be distinctly a Sioux City. Des Moines line. 


Mutual Telephone interests were represented recently at 
a meeting in Des Moines, Ia. Among the lines repre- 
sented at the meeting were the Mutual Company of Des 
Moines, by J. W. Hill; the Southwestern Telephone Com- 
pany and Clearfield and Mt. Ayr Company, by D. M. Smith; 
the Perry Telephone Company, by G. M. Bandy; the Jef. 
ferson Telephone Company and the Boone-Marsbalitown 
Company, by C. E. Wells, and the Central Telephone line 
by W. Brandt. Statements were made that before spring 
every town of any importance within 100 miles of Des 
Moines would be connected with that city. A line will 
also be run to St. Joseph. Oskaloosa and Ottumwa will be 
reached and also Ft. Dodge, Sioux City, Marshalltown, 
Boone and many other places. The companies in the 
lowa Telepbone Association now have lines reacbing 184 
towrs, The Southwestern is talking of a line to Omaha 
and Council Bluffs. 


The People’s Mutual Telephone Company of San Fran- 
cisco has filed a petition with the Supervisors requesting 
that it be granted a year’s extension of time in which to 
comply with the condition of its franchise requiring that 
$100,000 must be expended during the first year thereof. 
The company explains that, owing to litigation, it has not 
b-en justified in proceeding with the work of constructing 
its system. It is represented that after a decision of the 
Supreme Court had been rendered in favor of the com- 
puny, contracts were thereafter entered into for materials 
and supplies of an aggregate value of $176,500 and that 
preparations are now being made for the commencement 
of work that will cost $200,000. For these reasons it is 
submitted that the company is entitled toan extension of 
time. 


i 


The Kansas City (Mo.) World statesthat O. T. Spellman, 
an attorney, has asked Judge Slover of the Circuit Court 
fora writ of mandamus against the Missouri & Kansas 
Telephone Oompany to compel the company to furnish 
him the use of a telephone at one-half its present rate- 
The suitis brought under a section of the revised city 
ordinances of 1893 relating to telephones, which is similar 
to that decided illegal by Judge Wofford of the Criminal 
Court in 1895, with the provisions he beid invalid left out. 
The present ordinance was enacted by the Kansas City 
council in 1897. It provides that telephones in the business 
district shall cost their users but $3 a month or $36 a year 
instead of twice that amount. Judge Siover has not yet 
passed upon the application. 


A number of the most substantial business men and 
bankersin Wichita, Kan., are said to have perfected plans 
to incorporate a company for the purpose of building an 
entirely new telephone system in that city asa rival of the 
Missouri & Kansas Company. It ie the intention of the 
company to place telephones in the business houses and 
oflices at a price not to exceed $1 50a month, and $1.25 a 
month in residences. A petition for a franchise has been 
drawn upto be presented to the city council at its next 
regular meeting. 


The reasonable use of the streets of a city for the equip- 
ment of a telephone system, including poles and wires, is 
held, in Magee vs. Overshiner (Indiana) to be a lawful 
use, and not a new and additional servitude foi which the 
abutting owner can claim compensation. 


A Wireless Telephone. 


The following item, which we find in an exchange, may 
give some suggestions to the gentlemen who are endeav- 
oring to find some practical method of telegrapbing with. 
out wires: 

A recent traveler among the Indians of Catuquinarn, 
in the Amazon region, between the rivers Embyria and 
Embyrasu, says they employ a wireless telephone. It is 
made by digging a hole in the ground inside the house 
and laying the bottom with coarse sand well piled. On 
this is laid a wooden drum, or hollow cylinder of wood, 
half. filled with fine sand and layers of broken wood, bone 
und powdered mica. The upper part of the cylinder, which 
is empty, rises above the floor of the hut, and is closed 
by leather, then wood and lastly india-rubber. Outside the 
cylinder is packed round with fragments of wood, leather 
and rosins, which iscovered with hard rubber at the level 
of the soil. To use the apparatus the drum is struck bya 
wooden hammer, and the vibration is evidently transmit- 
ted through the soil. The answer is heard in the drum, 
which acts as a resonance chamber. Messages can thus 

be sent over 1,500 yards from house to house." 


A meeting of the owners of three independent long: 
distance telephone lines of Southwestern Missouri and 
Southeastern Kansas was beld at Fort Scott on the 2d 
inst. Action was taken toward a consolidation of the 
lines. This will makea system in strong competition with 
the Bell Telephone Company. The Union Telephone 
Company declared a 5 per cent. quarterly dividend and 
decided to extend its lines south from Moran and lola to 
several county seat towns. At Girard it is proposed to 
connect with the line which encircles the mining towns of 
Missouri and Kansas. 


The Hanamo Telephone Company is meeting with oppo- 
sition in its endeavor to get a franchise to South St. Joseph. 
The Citizens’ Company of 8t. Joseph is opposing 1t in the 
first place, and is opposing it strenuously. The reason is 
a matter of revenue entirely. The Hanamo is connected 
with up country points through the Citizens’ central office 
ia 8t. Joseph. It gets considerable stock-yards business. 
It demanded a lesser exchange rate from the Citizens 
Company. This was refused. The outside company then 
decided to build its own line to South 8t. Joseph and ap- 
plied forthe franchise. 


L'Illustration of Paris, remarking on the number of tele- 
phones in service in the United States, deplores the lack of 
readiness to employ these instruments in Europe. In 
Berlin, where there are 30,000 in use, the average number 
of calls is not more than seven a day—two in the morning 
and three or four in the afternoon. Among the European 
countries, Germany and England hold the lead, with 140,- 
C00 and 116,000 instruments, respectively. In France there 
&re scarcely more than 35,000, while there are 62,000 in 
Sweden and 30,000 in Switzerland. 


A despatch from New Haven, Conn., states tbat repre- 
sentatives of a syndicate have been canvassing Connecti- 
cut for the past few days with the idea of organizing tele · 
phone exchanges. The Southern New England Telephone 
Company is now in undisputed control of the situation. 
It is said that the new enterprise is sufficiently backed to 
offer a strong opposition to the old concern. Plans are on 
foot to establish telephone exchanges all over the State, 
and to apply to the next session of the General Assembly 
foraiticles of incorporation. 


At Marietta, Ga., it has become a permanent business of 
the telephone company to serve subscribers with sermons 
transmitted over the wires. The Christian Endeavor 
Society of the Presbyterian Church in Marietta has had a 
telephone put in their church for the benefit of a member 
who has been confined to his room with rheumatism for 
ten years. It has proved a great source of comfort to him 
and his friends. 


The Midland Telephone Company has completed its line 
connecting Adrian, Minn., with Ellsworth and St. Kilion. 
Arrangements are pending for a joint rate to be estab- 
lished with the Bell long-distance line, which will allow 
the local system's patrons to talk over the whole Bell 
system. 


New Companies Incorporated. 


The Green County Telephone Company, Greensburg, 
Ky. Capital stock, . E00. 


The Montpelier Telephone Oumpany, Montpelier, O.—to 
maintain toll lines between villages in Williams and Ful- 
ton counties, Ohio. Capital stock, $15,000. 


The Ohio Telephone Company, Columbus, O.—to oper 
ate a telephone system througho'it the State of Ohio. Cap- 
ital stock, $100,000. Directors: R. E. Jones, T. A. Simons, 
David C. Beggs, F. D. Simons, Howard Park, L. D. Myers 
and William O. Orr. 


Nov, 16, 1888. 


ELECTRICITY, 


301 


ELECTRICAL SECURITIES. 


‘Tre subjoined quotations of Electrical Securities dealt in at the leading commercial centers are compileé from special reports received by ÉLzcrarcrrY from a variety of sources. 
The utmost care is cxercised in their collection and preparation, and every effort is made to secure accurate and reliable information, The management of tbis journal will esteem it 
a favor to have brought to their attention any inaccuracies readers may discover in these columns. 


Abbreviations : crt. indb., certificate of indebtedness; coll., collateral; cons., consolidated: const., 
ranteed ;° inc. 


nsion ; gcn., general; g.. gold; guar., 
C. quarterly; 


income; imp., improvement; „ paid; pfd., preferred; mtg. 
A. & O., Apl. and Oct.; F, &. A., Feb. and Aug.! M. & S., May and Sept.; J. & D., July and Dec.; J. & J., Jan. an June. 


STOCKS. 


construction; conv., convertible; com., common; deb., debentures; exten., 
mortgage: tr., trust; A., annually; S., semi-annually ; 


PASSENGER RAILWAYS. 


Capital Stock. 


— 


Rate and Date ot 


| Bid. Asked. | 


| 


Par 


VAME. 


PASSENGER RAILWAYS. 


Capital Stock. 


— -— — — — nl 
'Authorz'd/. Issued. 


Rate and Date of 
Last Div. 


Asked 


BANE. ;l'ar|Aothorz'd| Issued. fast Div. 
Albany. N Y.- Nov 14: | | 
Albany Ry. Oo 000, 0 1, 780, 000156 9€ Q., Aug. 9. 151 
Troy Oity Iway Coo. 2.000,00 2,000,000 14 G., Aug , 98. 55 
Traction Oo. (Sarato Ka). 60,000 50,00 IOI. e " 
Allentown Pa.—Nov 14: 
Allentown & Lehigh Val. Trac. Oo. 4,000,000| 1,800,000. ee 
Bridgeport. Conn—Nov 14: 
Bridgeport Traction Oo. 2,000, 000 2, 000, 0001 & Aug., '97. 50 
Baltimore. Md. Nov 14: a , 
Baltimore City Pamenger Ry. Oo... 6,000,000} 2,500,000/5 & 8., July 2, 98 78 
aRaltimore Consolidated Ry. Co. 10,000,000| 9, 177.0002 % S., July 15,'98 | 2% 
Central Ry. Co. of Baltimore City. 800,000} 500, 006 % A. Dec , 1897. 
Boston. Mass.— Nov 14: 
New England Street R e**06.090090090* 5,000,000 1,081,925 I >. 4 Q., Jan.15, '97 1312 
Nortb Shore Traction Oo.......com 4,000,000| 4,000,000) ............ 10 
North Shore Traction Co........ pid 2, 000.000 2. 000. 0006 9$ 8., A. & O., 3 
b West End Street Ry. Co......com 10,000,000] 9,085.000/3'« 24 S., Oct., 'u8. | 83 
Went End Street Rv. Oo...8 % pid &.490.0N0| 6,400,000|1 X S.. Oct. 1. 98 109% 
Boston Elevated B. RRR ...... 10,000,000 24% Aug. 98, 78% 
Brooklyn N. Y.- Nov 14: 
brovokiyn City & Newtown Ry. 2,000,000] 1,928.400|2 % Feb. 1, 1898. 216 
Brooklyn Rap. Transit Oo., tr certf.. 20, 000. 000 20, 000, 0000 (( eee. os 6 14 
eBrooklyn Heights Railroad 200.00 200.0000 . ae 
®dBrooklyn City 85 a uar HI 000000 12.000.000 214 % Q., July, 98.282 
Brooklyn, Queens Oo. ub. . ,000. ,000, egeat sa 
Coney Island & Brooklyn RR... 1,000,000} 1. 900. 000 15, & Oct. 1, 7. 239. 
Kings County Klevated............. 4,750,000 4,750,000) ........0.. ; “hy 
Kings County Traction ((o 4,500,000| 4. 500.0001 X; July 26, 97 "T 
Nassau Electric Railroad .......pfd. 6,000,0:9| 6. 000. 000 Le. 70 
fAtlantic Avenue Kall — 2,:00,000| 2,000,000]  ........ e... ve 
Brooklyn. B & W. E. Railroed..|. 1,000,000| 1,000,000) ............ oe 
r NE 8 PS 1,250,000} 1.250,000 62 
i & ra ec. [IIXAJ . * LI *, **""99*060909€*999 
wr ne Railway . 6,000,000 5,870,500|1 9€ Dec., . 78 
Columbus O.- Nov 14. 
Columbus Street Railroad... 8,000,000} 8.000.000 1 X Q., Aug., 98. 56 
Columbus Oentra: Street Railroad... 1,500, 000 1,500,000] ............ ee 
Charleston. S. C.-Nov 14: 
Charleston City Ry. Oo.............. 100,000|  100,000|3 & B., Jan., 98 a 
interprise City o — 1,000,000 260,000 $5/5:2 891.2929 8 oe 
Chicago, DL—Nov 14: 
Ohi City Hy. Oo e... 12,000,000| 12. 000, 0008 & Q. 290 
Ohlengo & South Side R. T. RR... 10,828,800] 10.828, 0 %ù/öũ 2 . - 
Lake Street Elevated RRR... 10,000,000| 10, 000.0000 10 
Metropolitan West Side Elev. By... 15,000,000] 15,400,000] ......... ae 
Met West Side Kl. const. stk........ 15.000. 000 2,500,000)  ............ ee 
North Chicago Street HR............ 10,000,000] 6,600,000/3 % Q., Oct., 98. os 
e ee Reda Fwd 500,000 i 20 200 CEN s. 
Sout cago 8 Way........ 2,000, , EUU tco . 
Wert Chi 8t. RR. Oo............ 20.000.800 18. 189.000 14% Q., Oct. 98 | 96% 
fOhicago West Div. Ry.......guar.|....| 1,250,000| 624. 900085 T 
wWhicago Psesenger Ry.......guar. 2,000,000} 2,000,000/5 & 8. ee 
Cincinnati, Ohio.—Nov 14: 
Oincin Inc. Plane Ry.......com. 875,000] ........ " T 
Cincinnati Ino Plane R LLER AU ES rre 180,000 23% X., Feb., 98, ee 
Olacinnati, Newport & Sov. Bt. Ry. 4,000,000] 8. 500,000 . 2854 
lOincinnati Street Ry. Co assisi 18.000.000 14,000,000] 134 % Q., Jan., 98. 1185 
Mt. Adams & Eden Park Inc. Ry. 2,500,000 2,200,000 1 x C. Jan., 98. 
Cleveland. Ono Eo 11: N 
Agron, Bed. & Olev. o0. By..... ee 1,000,000 3^ % Jan., 198 89 
Cleveland City R 6 2 „„ 60 %%% % %% „% „6 06% %% „ „ een 7,600, 0000 . Oct., 98. 70 
Cleveland Bl 0 RCCC 12,000,000 12°000 00052 x Q., Oct., 98 7854 
Detroit, Mich. Nov 14: 
Detroit Citizens’ Street Ry.......... 1,260, e addu 100% 
Ft. Wavne & Belle Isle Ry.......... 80 038 400.0005 % July, 98. 175 
Bapo RC . OU UU LI 250.000 250,000 ****9906999200 90 
it Kl c Railwa „„ „„es 1.000.000 1,000,000 e€99*9060099000 ove 
Wyandotte & Detroit River Ry. 13 280,000 200,000| ..........- 100 
Dayton O.—-Nov 14: 
City Ballway O0. . . . . . .. oom. 1.800. 0000 1,470,600 134 % Q., Jan. 1. 98. 105 
Olty Railway Ge. . . . · pfd. 600.0000 800, 000 „an. 1, 88 |155 
Pedple'a Street Rallway............. par 1300.00 5 ^E NIA: : 102 


e Unlisted. f Ex div. 


a Consolidation of Baltimore Traction Company and City & Suburban Rallway Company. 
North Haltimore Passe r Rai! 
& Curtis Bay Street Railway, Baltimore & Powhatan Railway,Pimiico & Pikesville Railway 


Company controis Oltisens’ Rall way, 


and Wallbrook. Gwynn Oak & Powhatan Railway and Park. 


b Leased to Boston Eievated Railroad Company. 
e Owned by Brooklyn Rapid Transit Oompanv. 


d Leased to Brooklyn Heights Railroad. Oo., which guarantees 10 15 

e Stock owned by Brooklyn Rapid Transit Company: road operated k 
County Traction Company; road leased to 

ve. RR. and leased to Nassau 

$80 per share on MEER apite. paid ae rental 


Stock owned by Kin 
7 dy Atlantie 


101. of stock owned by Nort 


Com : 
II 


eX PIX 


1*8 
67 


15 


way, Baltimore 


on capital stock. 
Brook] Hte. Co. 
assau Electric RR 


8 m. 
By leaseo—Weat Chicago 8t. RR. Oo.: 
Street Raliroad Company. 


1 
ntrole by lease Ohicago West Division Railway, Obicago Passenger Railway, and 


Hartford Conn.-Nov 14: 


Hartford Street Ry. Oo......... e... o -| 100) $4,000 $200,000|8 & B., Jan., 98. 
Hartford & West rtford BR ..... 100 1,000, 247. DII 
Holyoke Mass.— Nov 14: 

Holyoke Street Ry. Oo..... 9 ꝗ ꝑ 100 100, 400,000/3 % A., Jan., 0. 

Hoboken, N. J. Nov 14: 

North Hudson Oo. (N. J.) Ry. Oo...| 2 1. 280.000 1, 000, 0000s , 1892. 

Indianapolis. Ind- Nov 14: 

‘Citizens’ Passenger RN ˙ 5,000,000 5,000,000 266% „%% %„„ 6 

Lancaster, Pa. Nov 14: 

Pennsylvania Traction Oo.......... 100 10,000,000} 9. 900.0000 . 
Lancaster & Col. Electric Ry. sever? e.. oo [) 90000090€000000000 
West End Street RSII way. —V— | socso . —————.—— “ 

. 5 100 4,000,000| 8.500, 0001 X., Oct., ^97 

uin e ev*.006o0c92099099«cc« COM. * , 55 *, . * . 

Louisville J pfd 100 2,500,000 2,500,000 He % b., Oct. 1, "£8. 

Minneapolis, Minn.—Nov 14: 100} 17,000,000] 15.010.000 

Twin City Rapid Transit........com. prey SUV. —— — 

Twin City Rapid Transit. . 7 & pfd. -- 8.000, 000 1, 714. 200134 5€ Jan., 98. 

Montreal, Canada.— Nov 14: 50| 4,000,000] 4.000. 000 % S., M. A N 

Montreal Street R op - , M * ` * . L 

Toronto Street Ry. Oo. . 100 6, 000. 000 6, 000, 000 134 & B., J. & J. 

Memphis, Tenn.- Nov 14: 

Memphis Street Railway Co........... 100 500,000 500, 00 . nene 

New Haven, Conn. Nov 14: 

Fair Haven & Westville RR.........| 25| 1. 500.000 900,000/4 % 8., pt. 97. 

New Haven Street Railway Co. 100 1,250,000] 1, 000. 000 2% & A., July '96. 

New Haven & Oenterville 94.404 eeu. p 100 700,000 A „%%% „%%% opose. 

Winchester Avenue RR.............| 25| 1,000,000 600, 0000000 
ew Orleans, La. Nov 14: 

Canal & Olaiborne RR. Oo..........| 40| 240.000  240,0004 % 8., Jan., 08 

New Orleans & Carrollton RR... . . . 100 1. 200. 000 I. 200.000 1 % Q., Jan., 98 

New Orleans Traction Oo.. . . com. 100: 5,000,000} 5, 000.0000 . ss 

Pew Orleans traction Co.......pfd. 190 299 one Aoa iedh za vou 

bNew Or, Olty & Lake RR....cuar. 100} 2,000000 200.0004 36 8. Jan., W. 

Orleans Railroad —ꝛwᷓ : ,000; „June, 94. 

St. Charles Street Railway..........| 50) l. O00. 000 1,000,000 195 %. Jan., 98. 

V 100 600,000 600.000 23¢ iie 

Oentral Crosstown RR, ccc cc EILERT) Y * ] i 
eChristopher & 10th Sts. RR..guar.| 100 650.000 650.000 2 % Q., July, 98 

Dry Dock, E. Brdw'y & Battery RR. 100 1,200,000 1200 00 1$ & G., aug. 98 

Metropolitan Street Ry. Co....... 100 80,000,000 80. 00.000 1% * 1555 t., oF 
eBleecker St. & Fulton Fy. Ry. guar 100 900. 00 900.000 AA A., July, 18 

Broadway & Seventh Ave.. guar. 100| 2,100,000 108880 2 $ Q. 

(Oen. Park. N.&E. Rivers RR. guar, 100 1,800,000 Ton 4 * Q. 

Eighth Avenue RR.........,.... | 100| 1,000,000| 1, 000. 00-0 

142d St. & Grand St. Ferry RR.guar| 100 730.000 748,000 4X4 & Q. 

jNinth Avenue KI. .».gUAT. 100 800,000 800,000 „ %% „%% ooa 

Sixth Avenue RR............guar| 100 2.000, 000 2,000,000! ..... .... 
Becond Avenue RR. . e 100 2 509.040 1 2.600 27 J. July, 88 
Third Avenue FFF 100 12, 000.000 10,000,000 $2 p. sh. Aug. 18. 

St., Manhatv'le & St. Nich. Av 100 2. 500. 000 2,500,000 9909040099000000900 

* Union (Hue&leberry) Ry. HR 100 2,000,000 2,000,000 %% %%% 

. 100 15,000,000! 15,000,000 

Consolidated Traction Co. ot N. A r ^ " n 000999000000000000€ 
Newark Passenger Ry.............| 100| 6,000,000: 6,000,000 „ 

n Rapid Transit Street Ry...... ...|100| 504.000 504. 000 124 . 

Pittsburg. Pa.—Nov 14: 

Allegheny Traction SG as 50 500,000 500.000 6 6 % „% 6 „%%% % %%% „ „ 

oOonsolidated Traction Co....com.| 50 15,000,000! 15.000, 000 2 , Jan., '96. 

Consolidated Traction Oo......pfd.| 50 16.000.000 18, 000.000 8 €, May, '97. 
pCentral Traction Co . . 50 1. 500, 000 [900.000| ...... eene 
gOitizens’ Traction Oo.. 50 8,000,000 3899950 6 € A. 
Duquesne nraction Oo: pa viele oars 5 29800985 189 A r 0 
8 8 urg Trac on „ooo U 1 * U i * u > 

Fed ral St. & Pleasant Valley Ry..| 25 1. 400.000 1.400.000 2% %, Jan., '98 

Pgh., Allegheny & Man. Trac. Co. 50 8,000,900] 12. 94. 2 %, Aug., 58. 
P tteourg & Birmingham Trac. Ry. 25 8. 000. 000 8,000,000 88870 Jan., 98. 
Pittsburg & West End Ry. .........| 50| 1, 500.000 1.500. 0005 » June 80, 98. 
Second Avenue Traction Co...com.... 4,000,000) $4,000,000) ...... e 
Suburban Rapid Tranait Co......... 800.000] 700.0000 

* Unlisted. f Full paid. | Outstanding. i 

a Leased to New Orleans l DE LEE Oly: 


b Leased to New Orleans Traction Co 

: 555 to 1 Orosstown Rall ai 
perating the former Met. Trac. 

€ Leased to 23d Street Ry. nra] 


Leased to Met. 


to Fort Pitt Traction 
Hs Consolidated Tract! 


Consolidated CTraetien)Dempeayp 


for 99 years from April 20, 1892; € & first5 years, 
n Street Railway for $145,000 per annum. 


Ard annum on 
o5 Oompeny X 


Traction Company at 6 * on stock. 
ny at 8 X on stock. 


000,000 ea 


140 


en enpital stoe): after Ostebes, 


en capital sions after October, 


8 X thereafter 


ny. 

Ihen Trae. Oe 
value o steea 

stook, 
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ELECTRICITY. 


[Voz XV., No. 19. 


PASSENGER RAILWAYS. 


NAME. 


Par 8 Issued. 


Capital Stock. 
Rate and Date of 
Last Div. 


Bid. | Asked. 


| 


Capital Stock. 
— — ÀÓ—HÓ d 
Par doe Issued. 


ITELEPHONE AND TELEGRAPH OOS. 


New Bedford Mass- Nov M Boston, M888.- Nov 14 
Union Street Railway Oo. Sree TLIE 100 $850,000 $850,000 à X, Feb. 98. ove 150 deu uris nil ia ea Oo. 4909 10t 60,000,000 2, 650, 000 4 4 Q.. Oct.. 98. 28 og 
a . lepbone Oo.... — —— Ji Aug '98 74341 7 
Northampton, Mass- Nov 14: New Enclanl Televi g „. | 744 75 
Northampton Street Rv.............| 100| —800,000| — 225,000 4 % A., Jan., 98. 165 | 175 ew England 5 Co... 0, 894, 600 10, 804, 600 61. 80 %, Aug. 98. 180% .. 
Omaha, Neb.— Nov M. 8 REOR Oo... 100 14.000.000! 14.000.000! 1 
Omaha Street Ry. „ 6 % % % %%% %%% % %%% % % se 100 5, 000, 000 5,000,000 Socccescoacsesesesn > 25 80 Central & Sout Am. Teleg. Oo.. e. 100 6,500,000 6,500.000 l o * 3 107 19 
Paterson. N. J.- Nov 14: Pronklin eleg Oo , e 0 (0.000 000) e 8. 1% |., 
Paterson Rv. OO ecc*99090099929009 100 1,250,000 1,250,000 0690000000090009000€ 54 ee Erle Tele raph & Telephone Co..... 100 8890 4.800.000 & d iu 98 e 10 
Providence, R. L- Nov 14: ade & Stock Telg. Co: guar. 6 X | 100 5,000000 J..... fi jx „„ 
. e. e 1 x ee 
United Traction & Electric Uo .....| 100) 8,000.000| 8,000,000 54 &. Jan. '98. 68 | 70 [Mexican Telephone 00. ` tsp Q Tes 2 000000 „„ 109 E 
E S *New York & New Jersey Tel. Co.. ‘000. 8.0 AE d 
Philadelphia.— Nov 14: *Pacific & Atlantic Telek Bust. 4% 25 210 00 e 4% S, July, 99 DNE s 
Fairinount Park Draus. Co. . . 20 pd.| 50 2.000. 000 1,770,000 ? %, Dec.’ 144 *Postal Telegraph Cable Co 0. 0e 27 8. 75 80 
Hestouville, Man. & Fairmount.... 50 1,966,100] (1,968, 0 X, July 15, es. 40 . (dom va Atlantic Telg. Oo.guar.5 X e TRE 
Hestuvi'e n. & Fairm’t..6 4 pfd.| 50 „900 1553,900/8 % S—July, '98 67 .  |ItOommercia! Union Telegraph Oo ‘ 0 N E HEBR 
aFairmount Pk. & Had. Pass. Ry. 50 600.000 300.000 3 % Feb. 1, '98. 66 | 3: [Western Union Telegra n Qo... e nei nee 97 E Ae „ 9 
. — $12% pd 5 9990 880 3 sedis cm 207% 21 tDiv. guar. by Postal Peleg. Oo. eoe 870, % &, Oct., 9334| 94 
F a Pe e "R 8 500,000 1200 se sharo a: P $8 900 ee Miscellaneous. Nov 14 : 
eFraukfo Southwark Pas. R 50 875, 14sha’e A—Apr.98 | - : 
fLehiygh Avenue Ky. Co 2 oe ee 50 1, U 2 2 26 „„ „ 4 »5s5099025009009000048 4U ee Bail voleph OG (of. : 1 „ 5 8 ode 168.000 : * Q., Aug., "98. 14 his 
fLombard & South Street Ry...) 25) ............ 1,000,000! A. & O. 89 | 903 (hesapeake & Potomac Telep. Co..| 100 8,168,000 2 X ms. 172 |178 
d»ecoud & Third Streete EY. .. 50! 1,060,000 $771,078 $9 share A, Mar. 98205 ^ [Chicago Telephone Co proves 000 Lu MOD xia 51 |. 
People's Traction Co.. 50 10,000,000 16,000,000 3 95, A., April, '95.| ... os Central Dist Prtg & Telg.Co (Pg h y. 100 ° 750.000 55 N n 210 
géermantown Passenger Ry... | 50| 1.500.000] 572.800 85.25 ahare—1898. las 186 Empire & Bay States Telegra 808 . 750,000) P. 1824 184 
reen & Uoates Passenger Ry.| 50 500.000 [150.0003 % Jan., 1898. 185 ee Hudaon River Telephone Oo, 100 2.000.000! 2.000. 0001 €£ Q. 72 | .8 
V People's Passenger Hy....com | 25| 1,500.000| 740.000 je -  [l*North west Tel b Co. eum ED. 009.000 yi» T» | 16 
hreople’a Passenger Ry. . pid. .. 750.000 1277.402] .. .... „„ M P PꝓꝶqZ, „ "2 s 
iladelpbia fraction Co.. . . 50! $0,000,000) 120,000,000 $? p sh., Oct. 9R. | 93 | 93% F. r SEA eee es eee jd 
9 & Bainbridge St...... 50 1 800 55 149.0005 % A—Mar., "98. 1 115 Southern New Eng. Teleph. Oo.....| 100! 5,000. 000 ...... | 1121 185 
tal Pass. Ky....-guar. | 50! 1,000, 580.000 $6 share—J uly, '98. 145 | 
Ae iis N Èy. 30 . 50 600.000 {600.000 5 ee Y 70 "s ELEC TRIC LIGHT A ND ELECTRICAL MFG. COS. 
iladelphia City Pasa. Ry... . 50| 1,000,000} 1475. 000 57.50 share July '98:1 180 
Phils etpbia & Gray's Fy. RR.| 50 1,000,000] 29.60 83.50 ahare July 98 90 EE Boston, Mass.— Nov 14: . 
Ridg Avenue Passenger Ky...| 50 750,000 1420.000812 share, July '98.,485 | 800 Fort Wayne Electric Co. k — TT sw [ax 
ruuadelpbis & Darby Ry.guar.| 0 200,000 92 share July, '98. | .. i» Ft. Wayne Elec Oo. T. See Series A. 25 TE er 30 Qe 
{17tb & lan Sts. Pass. Ry. guar..| 0 250.0001 7% % S., July, 98. 157% .. General Electric Co. [old com. 100; 40,000.000| 80.460,000'2 3 Q., Aug., 1898. | .. |... 
jTbirteenth a 15th Sts. Pass. y. 50 1,000,000] (835.000 $11 ah. A., July, 582 0 .. {|General Electric Oo. [new]...... ‘ | 100| 18,276,000) 18,276.000|  ...... f 82 |.. 
{Union Passenger Ky. Co... . . . . 50 1,500,000] 900,000 89.50 hre, July '98 220 se T.-H. Elec. Co.. T. 8ecur., Series DO å . ea 234) ay 
iW eut Philadel vbia Pasa. RV. 50 750, 000 |750,000,810 share, July '98 225 | 25C Westinghouse Elec. & Mfg. Co. com.] 50 146,700 A 8114 85 ‘ 
Rocnester, N. Y--Nov M: Westinghouse El. 4 Mfg. Oo; agent 60 11,000,000 o 
. al " . , , , , [IIIITI ee ee 
kochester Railwas OO. 2 6 %%% „0% 100 5,000,000 5,000,000 $9*9.0090099 099 14 19 New YOPK.—Nov 14 : 
Reading, Pa.— Nov 1. Edison Elec. Il'g Oo., New York..| 100! 9,182,000| 7,988,000 147 180 
1 CO. „„ „ $ Edinson Elec mg Oo.. Brooklyn. , ` D ' osoo 
PReading Traction Oone]. | 1,000,001 1,000.000/semt-an.Jan. & Jy] 18 ee feen Ore Milling O9 . 100] ee | Sees | Loet. s. [di | i 
ikast Heading Klectric Ry. . | gal 1.000.000 11.000.000 ues 198. 85 oe Edison Electric *toraee G. .. — stew ae -a pee 28 | QJ 
, L t , ’ an., ° * tGeneral Electric Oo. [old -«e-COM.| 100 10.000.000 30.460.000 2 * Q. A 1898 
St. Louis MO.- Nov 14: General Electric Co [new] ... '' | 100! 18.274.000 18 274.000 oe? i 82 8254 
„ 0 HE 50 300.000 160.000 0) - ee Interior Conduit & Insulation Co... 100 1,000,000 1,000,000 i 41 | . 
Jederson Avenue Ry. CO.. „„ 500 400.000 — 400,000/2 % Dec., 1888. ee -- JPittsburg, Pa.—Nov 14: 
Lindell EY. ne . 100 2,500,000 2. 400. 0001 & Oct '98. 189 140 id ad 
LWAY Co. ; $us <3 12 \llegheny County Light Oo.. 100 500.000 500. 000 ; 
. Fair Grounds ` 2590000 200 e s a East End Electric Light Qo.........| 50| 300, 000 800,000 J 8 J. iss i 
Oitizens’ RIAN. 6 44 „½%„4„ „ „ „ cre 100 2.000 om 1.500.000 1 0 Oct., 98. 90 110 S r 
St. Louis NIL UV 100 2,000,000 2,000,000|2 2 July, 98. 95 105 Phila Dm Ji md 14: 
Missouri! A.. EV.... 50 2,100,000 2.300.000 172 * Oct , 98. 170 175 ison g A 3 100 2.000,000 „ „% 020 0% J44« ee 
People's KH. Oo. tr . 50| 1,000,000 800.000 34: Dec. "89 2 *Electric Storage Battery OO. com. 100| 8.500.000 ae 4344 
Southern Electric Ry... . . , zom. 50 500.000 500.000 l 5 „ 57% 5934 Electric Storage Battery Co...pfd.| 100| 5,000,000] .. ... ixi ein 5:32 te, 
Southern Kiectric Ry ...6 * pref.! 100) 1.000 000 1.000.00013 X. July, 88 114116 „Pen na. Ht., Lt. & Pow. COO. com.] 500 6. 000.00 ...... 50. p. sh., Oct. 97. „ 
8 . Louis & Suburban K.. 100 2.500.000 2.500.000 cesis. m 51 52 5 pe do D 8550000 oe . . . |A %, Oct., 97. . 8 
ion De ae: >: Pere t9 100 4,000,000 8 : *95. ‘é o . o ee 6, 0. 550.000 32500 dis. Jan. 11˙97 123 4 
Sed Francisco Cal.—Nov. N H5 Southern Elec. Light & Power Oo..| 10| 187,80 187,8 —.... 18% 
* s b -— e 
Oalifornia st. Cable Kit 6099 EEEE esos 100 1,000.000 600.000 50c. monthly. 108 109 Mie nO: Nov 14 . 
Guary Street Park & Ocean RR. e" „„ 100 1.000.000 875,000 82.50 share, 96. 45 60 BHd ` Co z"Y Elec. Lt. Co... 50 @evs ee Geese 2000 ee [1j 
Market street „ e 100 18.750.000 18.750. 000 Q., 60c. per share. | 5% 51 B boul) . 185 25 500, T sede 40 2 
Presidio & Ferries ＋4＋6õ* 100% 1,000,000 ‘ e ‘ 72| oo Eddy Electric Mtg. 6 ei 2: 25 pc 5 n 2 is 
Scranton, Pa —Nov 14: Hartford (Conn.) Elec. Light Co....| 100 0000 — 125 35 
Scranton tustlway Co. . .. . . · . BO] 6,000,000] 2., 500.000 ...... r Co.: 251. 78000. esses: J) aeos 4| + 
m Scranton & Usrboudale Trac. Oo..| 100 500.000 500.000 /— — 14 18 New Haven (Conn.) Elec, Lt. Co....| 100 100.0000 seee 177 ee 
mm Sereutun & Pittatun l'action O. 100 1,050,000] 1, 050,00 ... ee e , . n. i: 
. * soose oeo] LUU] àe... 2 6 „ „ „„ oe L 
SpPingfieid Hl- Nov 14: Royal Elec. Co. (Montreal).......... ..| 1.000. 00000 2% Q m 183 
Springneid Consolidated KY. . . ... 100 750,000| — 750,000| . . mus T Dri e . Te 1,085,000| 1,085,00 ie, 2 Q — 187 5 148 
S king field O. Nov 14: Woonsocket (R. I.) Electric G0 100 . Dus E , d 100 125 
Springield street Hy. iik AUS n 100 1. 000, 000 1,000,000 06090009900090090900 ee ee tOn Aug 17 lant by a majority vote of the atockholdere tha canttal stock wad re In^ed 
Springfield, Mass.—Nov 14: to $20,827, 00 of which 818, 76,00) is com:non and 82,55 l. 200 preferred. ] Ex div. 
Springfield street Kk... . . .. . . 100| 1,200,000. 1,168,700 8 & A. X0 | 205 ALLIED INDUSTRIES. 
Toronto Canada.- Nov 14: 
Toronto Ky. Coo. 100 6,000,000 6,000,000 134 3 8. 105 10 2 Boston Mass. Nov 14: 
M.».utrea! Street Hailway Oo. EEEE TETT 1 2 4 4 000 000 4 uoo 000 4 x S. 2.9 American Electric Heating OO. 50 10,000,000 6 „%%% [III ee ee 
0. vans d Street Ry. & Illu'g Properties...pfd| 100| 4, 500, 000 1.248 7^6|$8 per ah. Feb. I. . | 85 
Washington, D. C.-Nov 14: "UN. United Electric Securities Co...pfd.| 100) ...... | 1,000,00035$ % May 2, 98. | 92 |100 
Bon a eo WM Uc... ec-ec e secs 50 500. ) QUATAD|— cooceceveccccececc ee ee — . 
Capital Traction Co . .. 100/112,000,000 12,000,000 65c. per sh, Oct. 97. 7874. 79 New TOPE Morte 
Quiumbita Ky. C0 50 400,000| 400.000 6 A. 6 | 75 Ooneolldeted Electric Storage Oo. TT... . és 9» 16 
bckington & Soldiers’ Home Ry.... 50 707.000 652.000 e 11 ae Edison European T"——— —— ale 9 Vid ui voe vs "i 
Georgetown & Tenall ytown Ry. 50! 200,000 200.0000 DEI .. | | [tei Oar Heating & Lighting Oo..| 100. Bee 10 [a4 
Metropolitan KK. Coo .. 50 1,000,000] 458.9002 * Q. 128 Nor ington Pump Co . . om. 100| 8, 500. 000 5,500,000| ...... 84 | AF 
orthington Pump Co.... e «ess pfd 100 2,000,000 2,000,000 97 100 
Worcester. Mass. Nov 1t: Philadelphia, Pa.- Nov 4: 
Worcester Traction OO. . . coul. 100 8,000,000) 8,000,000)  ............. TA 11 18 CH ry a 
© Worcester Traction Co......6 % pfd. 100) 2,000,000; 2,000,000'8 % S., Feb., 986. 96 98 red o Pn San e Trane. m pd. m 1:009: 000 — vis 2x ds 
Worcester & Suburban eee Ry... 100 $50,000 542,500 4X X, 1897. 86 mI United Gas Improvement Co. . scrip. 50 10090000 P3 gm 00 ee oe 
WIIKkesbarre. Pa.— Novis : Welsbach Commercial Co..... com. 100 8,500,000 ve ee 85 "BEC 
Wilkesbarre & Wyoming Val. Trac! 100! 5,000,000! 5,000,000! 1%, Jan., '97. 24 | 29 Wobec 5 Oo......pfd.| 100 500.00 ...... |2% 6: |n 
X e LIRI Aes es siter e e 5 525.100 (KEZE „% @eve 3 I 
e Unlisted. t Paid "n t Full paid. f Outstanding. #Ex atv. Welsbach Light Oo., Oanada. ......| 5| 500,000 ...... eat A ps 
a Leased to Hestonville, Man. & Fairmount Passenger tty. for 6 & on stock per annum. = " 
b Oonsolidativ f{Electric, People's and Philadelphia Traction companies. Fixed charred Pittsburg: Pa~ Noy 14: 
an all indebte ness of constituent and leased companies assumed by Union Traction Com- Oarborundum Mfg. OOo . . 100 200,000 200.0000 sa d ss 
pany. 3tandard Underground Cable Oo... 100] 1,000,000] 1,000,000 Q 117 1119 
e vractically all shares owned by Union Traction Company. 1 Nov 14: 
d Lease to Frankford & Southwark Passenger Ry. assumed by Electric Traction Oo. Miscellaneous. TTR 
e enned to Electric fraction Company. Barney & Smitb Oar Oo. . com. 100 6...00 1,000,000 TYT) oe 15 
© Controlled by Frankford & Southwark Passenger Railway. *Barney & Smith Oar Oo .......pfd.| 100} ...... 2.500.000 2 ^5 | 60 
g Leased to l'eople's Passenger Railway at G per share. Billings & Spencer Co. B| ...... | nese. - idus 80 | 36 
n Majority of stock owned by People's Traction Company. Oonsol. Oar Heating Oo.............| 100] 1,250, 1.250.000 16 % Feb. 98. 82 35 
1 earned to Union Traction Company. ohne- Pratt cho 100 sees ee TITTTTT ecco Qu 100 
į Lease transferred to Union Traction Company. *Pratt & Whitney Co.. . . com. 100 — ec ee 14) 8 
5 Leased to U nited Traction Co. ata rental of $10,000 per an. in 1866-7-8, $20,000 p. a. in *Pratt & Whitney Oo.... erences -pfd 100 ec..00 0 ee eese 45 r 
1399-1900 and $30,000 per annum thereafte:, payable semi-aunually, rental declared as a divi- Atill well-Blerce Goo 00m. . — 2 cece ee - 
dend eemt-apnnually. tiliwell-Blerce Oo..............píd.| ..| ..... e... |3 & Sept. 1, o. 95 ag 
h.Dividend of 10 % guaranteed by Reading Traction Company. hults Belting Oo...................| 100) 800, — — i 82 | 87 
1 Dividend of 6% % guaranteed by Reading Traction Company. t. Oharles Oar 00..——......,.. Et onl emm € ened 88 | v0 


Leased and operated by tbe Scranton Railway Company, formerly Scranton Tree, Oo 
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ELECTRICITY. 
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NAME. 


Albany, N. Y. 

Date o? Quotation— Nov 14. 1898 
The Albany R . .. Ist mtg. 5a. 
The Albany Ky. 

he Albany Ry. Co......Gen. mtg. b». 
Watervieis Turnpike & RR. lst mtg. 6e 
Watervieit Turnpike & RE..2d mtg. 6s. 

y Oity Railway Co..................18t 5s 
nterest 

Princi 

Al 


uar. by Albany By. Oo. 
and interest guar. by 
y. Oo. 


Baltimore Md. 
Date of Quotation Nov 14, 1898 


Baltimore City Pass. Ry...lst mtg. g. 5s. 
Baltimore Traction Oo....... lst mtg. 5a. 
Baltimore Trac. Oo..Exten. & Imp. g. 6a, 
Bal. Trac. Oo.. No. Balto div. lat mig. . 5» 
Bal. Trac Co Coll. Trust. lat mtg 75 54 
Baltimore Traction Co. Convertible 5s. 
‘Central Pasa. Ry. CO. lat mig. “8 
Central Pass. Ry. OO. Cons. mtg. g. 5a 
ty & Suburban Ry......let tg g 5 
Lake Roland Klee . .. It mtg 5a. 
Metropolitan Ry. (Wash.).1st mtg. g. 5e. 
+The bonda of the Raltimore Traction 
On, the City & Suburban Ry. and the 
Lake Roland Elev. were all assumed by 
the Baltimore Consolidated Ry. Co. 
18151,U0010 escrow to retire ist.mtg.bds. 


Boston, Mass. 
Date of Quotation—Nov 14. 1898. 


Lynn & Boston RR. . ISũ mtg. g. ds. 
West End street Ry. . .. Deben. g. 5s. 
West End “treet Rà) Deben. g. 4s. 

$81,674,000 in escrow to retire outstand- 
ing bonds of absorbed companies, 


Charleston S. C. 
Bata o Quotation Nov 14 1898. 


Enterprise Street RR.. .....18$ mtg. ba. 
harleaton City Ry ........ lat mtg. 6a. 
Oontrolled by Oharleston St. Ry. Co. 


Chicago III. 
Date of Quotatvon—N ov 14, 1898. 


Ohicago Oity Hy...........18$ mtg. 48. 
Obicago Passenger Ry......18t mtg. 6a. 
Chicago Passenger Ry. . Cons. mtg. 6s. 
Chicago & So. Side R T.. . Ist mig. R. 5s. 
hicago & So. Side R. Tr.. 445 
Ohicago West Div. Ràůy Ist mtg 4. 

ke Street Elevated RR.. lat mtg. g. 5s. 

Metrop. W. Side Elev. Ry. Ist mtg. g. 5s. 

North Chicago St. RR. Ist mtg. 5a. 

Nortb Chicago St. RR....Cert. indeb. 6a. 

North Ohicago City Ry... . Ist mtg. 6s. 

North Ohicago dr Ry.....consol 44a. 

West Chicago St. RR... . Ist mtg. 5e. 

West Chicago St. RRR... Deben. 6s... 

West Chicago St. RR....Con. mtg. g. 5a. 

iW. Obicago nt. RR. Tunnel. . lat mtg. 5a. 

Redeemabie at option ou 60 da. notice. 
Funded debt assumed by Chicago W. 
v. Ry. Oo., controlling interest of 
whicb is owned by W. Ohicago 8t. RR. 


Oo., lessee. 
Subject to call after Oct. 1, 1899, at 
0 and interest. 
Assumed by W. Chi. RR. Co. 
Hin. guar. by W. Obicago Bi. 


Cincinnati, O. 


Date os Quotation— Nov 14, 1898 


Oin. New. & Oov.st. Ry let Oon. mig. g.5a 
Mt. Adams & Eden P'& In..1s1 mig. 6s. 
Mt. Adama & Eden P'k In. .. Ist mtg. 6s. 
Mt. Adama & Eden P'k Inc. Oona. mtg.5a 
. Cov. & Oin. St. Ry........1st mtg. 6a. 
180. Oov. & Oin. As. Ry.......2d mig. 6e. 
Assumed by the Oincin. 8t. Ry. Co. 

$260,000 reserved to retire lst még. bds. 


Cleveland. O. 


Date of Quotation—Nov 14 1898, 


Brooklyn Street KK. OO. . . let mtg. 6s. 
Cin. New't & Oov. 81. Ry. Cous. mtg. 54. 
Oleveland City Cable Ry....1st. mig. 5s 
fOleveland Electric Ry. Co. lat mtg. g. 5a. 
Columbua (O.) Cent. Ry... ist mtg g. de. 
aKast Cleveland RR. ........ lst ntg. 5e. 
Ft. Wayne (Ind.) Elec. Ry. Ist h g. 6n. 
Lorain (O.) Street aim mt. 6a. 
185. 


RE Co. 


Ry. On.. Grand pida... let wig. An 
191,900,000 tn escrow to retire bouds of 
absorbed companies, marked a. 
Untereet guar. by Oona. 8t. tty. Co. 
DetPolt, Mich. 
Date of Quotation— Nov 14 1898. 
Detroit Oitisens' St. Ry. . Ist mtg. 5e. 
Wayne & Belle Isle Ry...1st ag. 6a. 
fhe Detroit a let mtg. 5e. 
191,1 
Det. City Ry. and Grand River 8t. Hy. 


New Haven Conn. 
Date of Quotatron- Novi4 1898. 
New Haven f R .. let mtg. g. be. 
ew Haven (Edgewood Div.) let tg. 
tn chester Avenue RB... 1s? mtg. g. 6. 
Winchester Avense RR. Deben, g. 6 
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BONDS. 


PASSENGER RAILWAY. 


New Opleans La. 
Date aj Quotation— Nov 11, 1898. 


Canal & Claiborne RR... . . 1st mtg. 68. 
Crescent City RK............ lst mtg. 63. 
. |(Orescent City RR... --Cons. mtg. g. 5». 
... . [[New Orleans City RR........18t mtg. 6a. 
tN. Orl'sCity & Lake RR. . Ist mtg. g. 5s. 
N. Orleans & Carrollton RR. 2d mtg. g. ôs. 
Orleans Railroad Oo. . . Cong. mtg. 6a. 
tSt. Charles St. RR. CO.. . lat. mtg. 6a. 


leans City RR. Co.'s lat mtg. bonds. 
$$90,000 outstanding. 


New York. 

Date of Quotation— Nov 14, 1898. 
Atlantic Ave. (Brooklyn)....Imp. g. 5s. 
Atlantic Av. (Brooklyn). Ist gen. mtg.5s. 
tAtlantic Av. (Brooklyn). Cong. mtg. 
IBro'dway & 7th Ave. lstcous. mtg. g. 
Broad way & 7th Ave . . . 18t mtg. 
Broadway & 7th Ave..........2d mtg. 
Broad way Surface............ lst mtg. 
Broad way Surface..... ...... 2d mtg. 
Brooklyn City RR. Co., Ist cons. mtg. 
Brooklyn City & Newtown..1st mtg. 
Brooklyn. Batb & W.E. RR. Gen. nitg. 58. 
Brooklyn Heights RR...... Int. mtg. 5s. 
Brooklyn, Q's Co. & Sub'n.. Ist mtg 5s. 
Brooklyn, Q's Co. & Sub'n..1st cons. 5a. 


ooo. Int mite. 68. 
Conev Island & Brooklyn RR. lst mtg.5s 
4D. Dock, E. Bd y & Bat'y R.gen.mtg.g.5s 
Dry Dock, E. Bd'y & Bat'y RR..scrip5 36. 
Eighth Av. RR. Co. Cert. indebt. 6 «. 
12d St., Man. & St. Nich. Av.. Ist mtg. 68. 
— 12d St., Man. & St. N. Av..2d mtg. inc. 6s. 
lex. Ave. & Pav. Ferry RR. lat mig. g. 56. 
Metropolitan 8t Ry OO. . g. m. cl. tr. g 5s 
Second Avenue Ry. . Gen. cons. mig. 5s. 
second Avenue Ry..............Deb. 5m. 
Steinway Ry. (I. 1). ... Ist mtg. g. 6a. 
Wutb Ferry RR. Co.......... 1st mtg. 56. 
Third Avenue RR.......... 
Twenty-third Street Ry...... 
Twenty-third Street Ry.......... Deb. 54 
Unton (Huckleberry) Ry..... Ist mtg. 5». 
tt Weatchester Electric RR... Ist mig. 5s. 
F in escrow to retire gen. mtg. 
nda. 


102 obligations. 

$552.000 in escrow to retire 1st and 2d 
bonds. 

treasury, $80,000. 

1 Guar. by Union Ry. Oo. 


Toronto Canada. 
Date oj Quotation—Nov 14 1898, 
Montreal 8t. Ry. . lat mig. 5a 
Toronto 8t. Ry............. Ist mtg. g. ike 


1885. 000 per m. single track authorized 
$600,000 in escrow to retire 6a due in 1901. 


Philadelphia. 


Date of Quotation Nov 14.1898 
Continental Pasa. By............188. mtg. 6a 
Empire Paas. Ry. . 242 18$ mig. 7 
Greene & Coates St. Ry. Int mtg. 6 
Lombard & So. St. Pasa. Ry. lat mtg. 6u 
People's Paas. Ry. . . . . . c 18 mtg. 
People's Paas. Ry. 2d intg. 
People’s Pasa. Ry.............. Oons. mtg. 
People’s Pass. Ry....... Stk. frs. cert. g. 
Phila. aed Passenger Ry. . Ist mtg. 
Philadelphia Trac. Co........ Ooll. tr. g. 
Thirteenth & 15th St. Ry. . Ist mtg. 
Union Paasenger Ry. . . .. Lat mig. 
Union Traction Co.. . . . Oo tr. 


mt 


0 0 „„ 


2 ** 


2629222 


936960 % 660 
232320 


. Ba 
à The trust certificates were {saued to 

pay for the shares of the Electric and 

People's Traction lines purchased, 


Pittsburg. Pa. 


Date of Quotation— Nov 14 1898. 


Birmingham, Knox & Allenstown...... 6^. 
Central Traction Oo...... essere lat mtg. 53. 
Citizens’ Traction Oo............. lat mtg. 5». 
“Duquesne Traction Co......... l 


LIII 


Second Ave. Traction Oo.......... . ee DR 
Sub. Rapid Transit Railway Oo..........6e. 


PPovidence R. I. 
Date of Quotation - Nov 14, 1898. 


Newport Street Ry... ... . . ... Oo upon Sa 
United Trac. & Elec. Co.....1st mig. be 


St. Louts. 


Date of Quotation —Nov 14. 1898. 


Baden & 8t. Louis RR..........189 mtg. 5e. 
Cass Ave, & Fair Gds. Ry......1s$ mig. 
Oitiseng’ Railway OO. .., let wig. 
Comp. Hits., Un. De. & Mer. Toerist 
VUnlieted., 


98/4 


be. 
Ce 
és 


$84,850,000 in escrow to retire maturing 


Amonnt. 
Interest 
athorisec.| Issued. |Due| periuds. | Bid. | Asked, 
$150,000 $150,000 |1912| M. & N. | 102 out 
abs 50,0 1899 M. & N. | 101 8850 
5,000,000 | 8,000,000 94 J. & J. 83 i 
416.500 899,000 |1908| J. D.. 104 
5.000.000 | 2,599,500 |1943| J. & J. 104 9 
850.000 850,000 1907 F. & A. | ...... — 
800.000 80^,000 |11912 J. & JJ T 
800,000 75,000 |1906| J. & D. | 106 "nas 
1,500,000 | 1,500,000 10. J. & J. 95 am 
759.000 759,000 1909 M. & 8, | 107 D. 
8,000,000 1,966,000 19310 A. & O. | 110 111 
12,500,000 7,650,000 143| J. & D. 127 ou... 
1,500,000 | 1,500,000 11904; J. & D. | 105 106 
500,000 500,000 11914, J. & J. 111 112 
1,125,000 1.15.00 1924 116 19 
1,000,000 1,000,000 11905} ...... | 106 107 
6,000,000 6,000,000 |1941| J. & J. 114 116 
2,0 0.000 2.000.000 [19391 J. & J. Jt 177 
1, 00.000 448.000 198. J. & J. 8% 93 
250,000 750.000 194] A. & O. | 104 106 
8,500.000 | 8,500.000 11941) J. & J. | 110 112 
1.500.000 | 2,750.000 |1941| M. & N. | 101% | 18 
7,000000 | 5,141.000 |1945] . . %% | 10454 
700.000 700 000 |1900 9 103 05 
1.200.000 1.200.000 1902 J. & D. | tit 18 
250,000 250.000 1922 M. & N. | 1'8 10 
800,000 800,000 |1903 J. & J. 108 lus 
1,000,000 930.000 |1932| J. & D. 116 1165 
1,100,000 1,100,000 11914] F. & A, | 10¢ 102 
1,000.000 1.000.000 !1914| F. & A, | 104 T o 
1,200.000 1.200.000 1910 M. & S, | 116 118 
1,500,000 1,500,000 (1915) J. &. 99 101 
5,000,000 | 5,000.000 19 M. & 8. 12214 | .... 
2.500. 1 50000 1997 F. & A. | i1 fé 55 
1,600,000 1,600 000 1909 M. & N. | 15 11534 
800.000 800.000 |1909! J. J. 11⁰ 
1. 00.000 1,500 000 1922 J. & J. 114 116% 
850.000 850000 j1919} ...... | 110 114 
5,000,000 | 5,000,000 |1927| J. & J. 125 UE 
were i asea: 1909) J. & J. "e" , 
150,000 150.000 1903 J. & J. | 108 Ire 
2,000,000 2,000,000 |1942, F. & A | 118 114 
,000 500,000 1948 J. & J. | 111 1125¢ 
2,500,000 800,000 1908 M. & 8. mee [IY 
4,550,000 | 2,200,000 1921 M. & 8. | .... UOI 
850,000 810.000 |1909| J. & JJ 
300.000 200,000 1900 J, & J. $968 @ove 
100,000 100, 000 J. K J..ſ 
180.0000 ......... 27 ⁴³97᷑“- dee [.... 
250,000 250.000 1905 J.& J. ve ecco 
500.000 453,000 |!911| J. & J. — — 
1,125.000 867,000 !912 M. KS. 
5,693,210 198 . | 1053 | 1055; 
200.000 f 191009) & J. mo 
1,800,000 | 1,018,000 1917 F. & A | !04 | 108 
100,000 100,000 1908 A.&0 eese 2 00 
500.000 500.0001911 A. 0d 
29, 785.000 29,724,576 105 A. & O. 791 9.9999 
250.000 246.000 !9*| A. & O, | N5% | ,... 
750,000 750,000 927 51. & N. | 116 | 116% 
500.000 500,060 |'W M. 48. |... 
875.000 875.000 IIA] J&J | E frees 
1,250,000 | 1,250,000 2, A. & O. | 116 „. 
1,500.000 | 1,500.000 1 J. & J. isa 
50.000 50.000 BU J. && J. TREE 
1,250,000 1,250.00n a l & 11 * d Ir 
756.000 750000 1928 M. & N. = i 
250,000 250.000 1924, J. K J. ee 
750 000 750.000 1927 A. & 0. PR 
1,500,000 | 1,500,000 1929 M. & N.| 10%] „ 
500,000 500.009 1922 J. & J. 110 
1,600,000, 1 400.000 1980; A. A O. | Ll an 
2,500000 | 2.000000 19394! J. & 5. | .... 
500,000 500,000 1918 M. & 8. "nease [ITE 
50,000 
' 50.000 1910 J. & . 
9,000,000 | & 247,000 1888 M. & B, | iosi “108% 
280 .00C 250 0^0 1918 J. & J. 101 1^8 
3,000,000 1,901,000 |1913| J. & J. 2 104 
3,000,000 | 1,500,000 1807 J.J. | 198 "CN 
1,008,000 1,909,000 1918 J. & J. " 10X9! 119% 


804 


ELECTRICITY. 


[Von XV., No. 1% 


PASSENGER RAILWAY. 


Amoent. 
— intereat 
NANE, Authorised: Innued. |Due| periods. | Bid. | Asked. 
St. Louis. 
Dato or Quotation— Nov 14 1898, 
Jefferson Avenue By............159 mtg. 5a. 400,000 400.000 |1906; M. & N. | 101 108 
Lindell Ry. Co.... .. e eee. 180 mtg. Se} 1,510,000 1,500.000 |1911| F. & A. | 107 109 
Minaourt RR. Oo .. 1,000.000 700,000 |1916; M. & 8. | 107 108 
Mound City RR. Oo. . eee 10$ mtg. 6e. 400,000 800,000 1910 A. & Q. 101 108 
eople’e RR. OO. .ccccccccccccccesss 188 mig. 6a. 125,000 125,000 1902 J. & D. 98 101 
People's RR. Oo.... . .. .. . d MIR. Ta. 75.000 75,000 1902 M. & N. | N% | 100 
eople's RR. Oo................Oons. mtg. 66. I. O00. O0 800,000 |1904| J. & J. 8 ver 
St. Louis & K. St. L. Dectric.-let mtg. 6». 75.000 75.000 1905 J. & J. 100 101 
St. Louis RR. Oo. . . ...... It MEg. 6. 2,000,000 2,000,000 1900 M. & N. | 100% lols 
st. Louis & Sub, Ry.........199 mtg. g. 58. 2,000,000 | 1,400,000 |1921| F. & A. | 102 10354 
t. Loute & Sub. Ry................[n come 5a. 800.000 800.000 %᷑r:ůh . 60 65 
uthern Electric Ry....Cons. mtg. 6a. 500.000 500,000 1909 M. & N. | 118 115 
{revlon Avenue M. Ry. lat mtg. g. 6a. 500,000 500,000 |1918| J. & J. 112 113 
nion Depot RR. OO. . . Ist cons. mtg. 68. 1,091,000 1,091,000 1900 A. & O. 10254 103 5 
Union Depot RR. Oo.........Oons. mtg. 6e.| 8,500,000 1,787,000 |1918| J. & J. 1145 11574 
ntrolled by 8t. Louis RR. Oo. 

Oontrolled by Union Depot ER. Oo. 

Controlled by Lindell RR. Oo. 

$200,000 in escrow to retire 1st & 3d 
mt LJ 

$500,000 in escrow. 

,UUO in escrow to retire lst mig. 
ods. 
San Franciaco Cal. 
Date of Quotation— Nov, 1898. 
California ot. Cable RR. Ist mtg. g. 88. 1,000,000 900,000 1915 J. & J. 1154! 117 
f Ferries & Cliff House By.....lst mtg. 6a.| — 650,000 650,000 1914 M. & S. 145 8 
ry St., Park & Ocean t. mtg. 58. 1,000,000 671,000 1921| A. & O. wee | O 
Market St. Oable Ry. OO. . 18 mig. g. 6a. 8,000,000 8,000,000 1918 J. & J. 1.8% 123 
Metropolitan Ry. Oo................. lat mig. 200,000 |  ....... . . ue i| denis 
Omnibus Cable Oo........ .. Iat mtg. 63. 2,000,000 | 2,000,000 |1918| A. & O. 126 | ..... 
Park & Cliff House RR. . Ist mtg. 6e.| 350.000 850,00 1912 J. & J. 106% 108% 
Park & Ocean BR.................18$ mig. 6. 250. 000 250 000 1914 J. & J. 112 . 
Powell St. Ry 000808 2000 eccoccocceses 188 mtg. 6a. 700,000 700,000 1912 M. & S. EEEE E] 128 
utter St. Ry. OO. . . ... Ist mtg. g. 56. 1,000,000 900,000 1918 M. & N. | .... | . 
tOontrolled by Market 8t. Ry. Co. 
Washington D. C. 
Date ef Quotation— Nov 14, 1898. 
Belt Hy. Co. . . . . mtg 56. 600.000 450,000 1920 J. & J. S1 
Columbia Ry............... e C. mig. 6a.) 500,000 500,000 1914 A, & O 118 | 125 
Eckington & Soldiers’ Hom^, mig. 6a.| 200.000 200,000 1911 J. & D. 100 | 105 
Metropolitan RR. Oo.. Coll tr. cons. 6a.| 500, 000 500,000 1901 J. & J. 128 | 4 
1$60,0U0 in eacrow to retire lat mig. bds. 
Miscellaneous. 
Duite of Quotation— Nov 14. 1898. 
Bridgeport Traction Oo........ ist mig. 58. 2,000,000 | 1.688, 001923 J & J. | 101 106 
Buffalo (N. uw Ry. Oo...... Oona. mtg. bs. 5,000,000 8,548,000] 1931 F. & A. 112 114 
Citizens" sit. R. (Ind'polis).1s$ oons. m. 5 4,000,000 3, 000, 0001983 M. & N. 79 80 
Croestown St. Ry. Buffalo)..1st. mtg.5a. 8,000,000 2,366,000 1932 M. & N. 114 111 
Columbus (O.) St. Ry. Ist cona. g. 5a.| 3,000,000 | 2,261,000 1932 J. & J. 108 105 
onvolidated Traction (N. J.) -I1st mig. 5% 15,000,000 18, 965,000 193 J. & D. 109% 1084 
E Nt. Ry. (Colu's, Mif iis mtg. R. 54 2,000,000 872,000 9 J. & D. 102 102 

n ver Oity Cable Ry........ st mtg. g. 6^.| 4,000,000 | 38, 800, 000 1920 J. & J. 18 22 
Denver Con. Tram’y Co...... n. m. g- 5a. 4,000,000 922,000 | 1938 A. & O. 80 83 
Loutaville (Ky.) 1 cons. mtg. R. 5. 6,000,000 | 1, 981, oo0 1830 J. & J. 116 117 

Minneapolis St. By..lst cons. mtg. K. 5*| 5,000,000 1, 050, 0001919 J. & J. 96 100 
No. Hudson CA Nd ate 5% 8,000,000 | 2,878. 0001928 J. & J. 104 | .... 

. Hudson Oo. Ry. (N.J.)..2d mtg. 56.  550,^00 550,00011928 M. N. | ..... : 
Wo. Hudson Oo. Ry. (N. J.) . . . Deb. 6a.) 500,000 489.0001902 f. K . 
Paterson (N. J 5 mtg g. 68.] 1,250,000 | 1,000,000|1931| J. & D. 1¢8 10854 
Rcchester (N. Y.) Ry...... .- Ist mtg. 58. 8,000,000 | 2. 000, 0001980 A. £ O. 99 101 
8t. Paul City Ry. .. DONS. R. 5a. 5,500,000 4,298,000 1987 % pta v Ae” cn rese 
St. Paul City Ry. ...... Deb. g. 68. 1,000,000 | 1,000,000/1900|. ...... | ...... i 


,U0U in treasury. Bonds guar. by 
Buffalo Ry. Co. 
000 in 55 to retire bonds o 


,000 in escrow. 


*With int'rest 


ELECTRIC LIGHT AND ELECTRICAL MFG. COS. 


Boston, Mass. 
Date o/ Quotation— Nov 14. 1898. 


Edison Elec. Illuminating Oo., Boston. 2,026,000 — Quar. 156 T 
General Electric Co.. old coup, deb. 66. . 10,000,000 | 8,750,000 1922. 10.34) .... 
Pitt3buPrg, Pa 
Date of Quotation— Nov 14, 1898 
Allegheny County Light Oo...............04 600,000 .. . [1911] J. & J. 1060 | ...... 
Allegbeny City Electric Light....... 00-48 260,000 2»... |1918 A. 0. 
Westinghouse Elec. & Mig. Oo. Nori p 6e. 195,570 E sem M.&8 ee vilis 
Mis sell aneous.— (Nov 14, 1898.) 
B tison Kl. Llig. Oo. (N. York) lat m. 56. 4,812,000 4,812,000 |1910] ...... 11074] 115 
E lison El. Ilig. Co. (N. Y.) con. m. g. 5e | 15,000,000 2,188,000 |1993] ...... 1h? | ...... 
Hd tou Elec. Ilg. Oo. A Vae ew 2,500,000 1,900,000 19400 110 115 
Edison Electric Light (Philadelphia). 2 000,000 „% ED ete Exe. I| caves 
Edi«on {lt . Oo. (St. Louis) cones 2 6 „„ „% „„ 4,000,000 (KELER) 1923 F. & A. oe | oocooso 
Mo. Elec. E. Co. St. 1 mtg. 6a §00,000 0 %%% 1909 A. & O 2 666 0 oe 
Mo. Rlec. Lt. Co. (t. Louis)...2d mE. 6a 600,000 esses |1921 A- ry. a. [| Siis 
Falte Riec. Light & Power Oo(N. V.). . 5,000.000 E : sesa 
TELEPHONE AND TELEGRAPH. 
Miscellaneous. 
Date of Quotation—Nov 14 1898. 
American Bell Telephone. . . . TS. 1898 F. & A. 102 
Northwestern e Qo. eo d Bs éei sasss- ||  Losuu ss iesse Maki ee vg o Maie 
N.Y.& N.J. Telep Tele 00: gen mute siseasi [| abcess M qno 106 | ..... i 
Obesa p- ake & Potomac lep . Oo.. . 5a. 990909900 enoe 1911 J. & D. 108 0 
ALLIED INDUSTRIES. 
Miscellaneous. 
Date ej Quotation— Nov 14 1898. 
American x pd doen c... e 60. 600,000 | 600,000 15 D 
Ara agton & Sime Eng. 0909900090000999000. 000906009 %%% „„ „„ 9. | ee 
Bern y & Smith Oar 6069000 000000000 ove — — %7 100 
Oa : zrund ue Mig. Qo ceo — . ge 609926550 eoe 
Pump 0000009 -00009 OUTS Pb 0% eeee 


Wor 
Cation 


NOTES FOR INVESTORS. 


ienr quotations for copper are: Electrolytic, 12$c.; Lake, 123@13s.; casting, 
(%12 ğ6. f 


The Petersburg ( Va.) Street Electric Railway was sold on the 10th inst. under 
forecivaure tw its buudbulders for $55,0vU. 


The North Hudson Light & Power Company has filed a mortgage of $2,000,000 
to the New Jersey Title Guarautee & Trust Compauy as trusted. NE 


The trustees of the Street R til way & [lluminating Properties, Boston, have de- 
clared a distribution of $2 per share on the cumuiun stock, payabie November 16. 
Books reopen Nuvember 16. 


The United Traction Company of Piltsburg reports for the year ended Jane 30, 
1898: Gruss earnings, $1,463,997; operatiug oxpeuses, $632,9.6; net earnings, 
$756,991; interest, reutal, taxes, olc., $550,012; surplus, $200,479. 

A meeting of the stockholders of the Southern Electric Light & Power Com- 
pany of Philadelphia will be noid in that city on the 25d insi. fur tog pucpuse of 
vollug on the duestion of lucresslug the capital stock frum 640, o tu , ooo, doo. 


The United Electric Secur.ties Company, Boston, will receive proposals until 
12 M. Noveiuber 16 fur tbe saio to che cumpauy uf su many uf its Cullatoral uust 6 
per cout. bunds of the tirih, sixth aud niath series as will be absurbed by 
569, 478.28. 

At the annual meeting of the stockholders of the Manhattan Railway Company 
held in New York last Week, Du ueWs reg srdiug the pe jocvod equipuieut wich brul 
ley was given, and the meeting adjourned after re-eiectiuy the bu«1d uf directors aud 
receiviug the annual report, 


The directors of the Metropolitan Cable system of Kansas City, Mo., are contem- 
plating an increase in its dividend rate trom 2 to 4 per deut. Messrs. Ken and 
Armour of Chicago own abuut $700,000 of the stock, aud Robert Fleming of Beut- 
laud about 580, vuu. Nearly $1,500,000 of the stock is uwued by the Cuniug-Mor- 
Tian interests. 


There isa probability that something official will be announced this week in re- 
gard to tbe purchase of the Nassau road by the cunucvliux interesus of tbo Kapid 
Tiansit Company of Brooklyn. There have been many coupfliciiug stateureuus abuut 
the deal within the last three Weeks, but we nave it trum ood authority thas no 
conclusive arrangement bas yet beou reached. 


Bernard F. Gallagher has been elected president of the Elison Electric Illu- 
minatink Company ot Brooklyn, N. V., in place ot Ethan Aiku Doty, and Houiy 
Siebert has been elected Vice-president tu piace of E wurd Packard, Tne uow von · d 
of directors consists of Bernard F. Galiaguer, Heury Siebert. J. H Wallace, Dauiel 
J. Creem, George A. Priuve, A. W. Darter, nouis E. Murray, Wuliau F. Sueehun, 
Johu G. 3 Nicholus F. Brady, Horace C. Du Val, Royal C. Peabody and J. D. 
Fairchild. 

A d. ed of trust was recorded at the office of the clerk of the Corporation Court 
at Lyuchburg, Va., ou the 7.h ius.. frum tue Lynchburg Electric Railway & Light 
Cumpauy, conveying to the State Tiust Company of Now Vork, tiustees, tus Irau- 
chise and all its property fur the purpuse of securing the pay wout of $154,000 of 
bunds, which it is proposed to issue, tbe muavy to be applied tu tue ſurtherauce of 
Lue plans of the cuuipauy iu the renabilitation of their surcet railruad iu Lynch- 
burg. 

By order of the board of directors of the Nashville Street Riilroad of Nashville, 
Tenu., Vice-President Brad ford gives notice tual on tne 3lsc of Dsceuiver tne cuu- 
pauy will pay, on preseutation at the F.rst National Ban of N auville, toe prin- 
cipal aud accrued interest of fifty bunds for $1,000 euch of tue South. Nashvilie 
Street Kai, roud Company, being Nos. 1 to 50, iuciusive, of Series A, secured by 
mortgage executed by suid Suuch Nashville Street Railruad Compat.y. Iuterest on 
sald bonds wul cease alter December 31. 


The Kausas City (Mo.) “Star” states that the Standard Telephone Company 
has buugutali the lines and equipment of the Central Missouri Telepuone Coupany. 
‘This new purchase gives the Staudard Company abuut I. 00 miles of liue iu Mis- 
gouri, nud when all counectious are made it will give Kansas City communication 
with 150 towus, ‘The Ceutral Missouri system 8.ar ied av Vorsaiiles and rau uortn to 
Tipton, Buonville, Fayette and Moberly. From Moberly it ran w Mexico and 
Brunswick. It also connected Moberly with Macon, Galiatin aud Treutun. 


The Philadelphia Stock holder says: ‘* Conspicuous among tne ‘ mystery 
stocks 1» General Electric. Bigus are not wanting that a strong speculative clique 
will uudertake to make it attractive marketwise. Tue current vuli point is that net 
earnings foc the past five weeks have been nearly 8500, o. Ic is uverred, furtuer- 
more, that t.e company is su burdened with orders us to be cowpelied to decline 
coutracts calling fur prompt delivery. Tue new stock is said to be iu the hauds of 
the pool originally identified with it, and it is declared that these interests will keep 
it well in baud and gradually advance it to pur." 


The latest report as to the promoters of the $25,000,000 company recent!y incor- 
porated at Albany says that they are the Elkins-W.dener syndicate uf Philadel puis. 
It is now reported that the company (the New York Gas & Electric Light, Heat & 
Power Company) has bought for about $6,000,000 the Consolidated Telegraph & 
Electrical Subway Compuuy o: New York, us a necessary step iu carryiuy out its 
alleged purpose of consolidating the electric lightiuy business of Greater Now York 
into one concern, and using the surplus power of the street ruil rund systems in the 
general scheme for furvisbing light and power. A New York writer tur the Buston 
News Bureau " says: Some people who ought to be in a position to know what 
is going on say that among the poseibilities is the tarnishing of electric light ard 
power by one great corporation fur every electric plautin Greuter New Yur, and 
that this power can be geuerated at a few cenural spots and distributed to the Limits 
«cf the city as may be needed.“ 


The United States Investor" says: Boston Elevated stock has been bought 
in the past week on its future possibiruties—uu what stock holders may get in the 
course of two or three years from now, after the elevated structure is completed 
and the stock has been advanced to $75 per sbare. As uur readers kuuw, only $50 
per share bas been paid in, the par value being $100, so tbat the quoted price, $75, 
means 5150 for a full paid Share. At present the compauy is paylug on this stock 
dividends at the rate of 3 percent. semi aunually, or 6 per cent. per aunum. which 
dividends come mostly from the surplus earnings of tbe West End Street Railway 
Company, afier the charges of the latter compar y have been met. Fur a 6 per cent. 
stock $150 is a pretty good price, but it is figured by 1902 or 19 3. suy, the company 
will be earning 9 per cent. net on all the Boston Elevated stuck ($10,U00,000) af.er 
providing fur all charges.” 

At the sale of the Brooklyn elevated roads at the New York Real Estate Ex- 
change on the 10th inst. only three actual b.ds were made, aud the-e were all by 
F. P. Olcott, chairman of the reorgapiz«tion committee of security ho ders, to whom 
the properties were knocked dowu. The bids were as follows: Brook:yn Eievated, 
81.750.000; Union Elevated, $3,776,000, and Scaside & Breokiyu Bides Elevated, 
$052,500, or a total of 85,507, 50. The sale was a fureclosure vu the mortgages, aud 
was the first step in tbe reorganization proceedings. The road has been in the 
bands of a receiver since November, 1896 and as svon ss the new title has Leen per- 
fected application will be made to the Supreme Court for the discharge of the re- 
ceiver, when the road will be reurgauized ou a sound financial ba-is aud with due 
regard to its earning capacity. Piesident Ublmann hopes to buve the F.fih aud 
Lexington avenue divisions of the system equipped with electricity by midwinter, 
and the whole of it will be thus equipped, it 1s expect.d, by 1900. 
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EDITORIAL NOTES. 


The death in Philadelphia on 

Death of the tbe 18sb inst. of Mr. John E. 

Inventor of the W. Keely oloses tbe career of 
Keely Motor. one whoduring the past quarter 
of a century succeeded in at- 
traoting more world-wide attention through tbe so- 
called Keely motor than almost any oontempora- 
neous inventor. Some twenty five years ago the 
scientific world was startled by the announcement 
that a motor had been brought oat which was to all 
intents self-operating, and to whish Mr. Keely ap- 
plied the name of ''hydro-pneumatio-puleatipg- 
vacuo engine.’’ Scientists, engineers and capitalists 
carefully examined tbe motor and watched it 
operate, and enough confidence was felt in the future 
of the machine to induce several prominent New 
Yorkers to form a company capitalized at $100,000 
with a view to perfecting the machine and placing it 
on the market. Machine after machine was built, 
all proving on being tried experimentally very 
erratio, sometimes operating and other times not. 
The principle of working this wonderful motor was 
kept seoret, not even thoee most interested finan- 
cially understanding its method of operation. In 
answer to all questions on the subjeot Mr. Keely in- 
variably replied that the foroe made use of was 
“t etherio vapor, but what that foroe was or how it 
was applied has never been divulged. By means of 
it however he proposed to revolutionize meohanios, 
and in 1875 is quoted as having made the following 
extravagant staten.ent : 

** I propose in about six months to run a train of 
thirty cars from Philadelphia to New York at the 
rate of a mile a minute with one smal! eugine, and 
I will draw all the power out of as much water as 
you oan hold in tbe palm of your band. A buoket 
of water contains enough of this vapor to produce a 
power sufficient to move the world out of its coarse. 
An ordinary steamship can be run so fast with it 
that it would be splis in two.” 

In spite of Mr. Keely's wonderful predictions, 
however, the motor never got beyond what might be 
termed the experimental stage. Exhibitions were 
occasionally given of its working in his laboratory 
before engineers and scientists, who endeavored in 
every possible way to solve the problem of its work- 
ing, but without avail. Some of those who looked 


into the matter thought the propelling force was 


compressed air oleverly arranged to pass through 
minute tubes resembling in outward appearance 
wires, but as the motor was never allowed to be 
taken apart for inspection, there surmises could 
never be verified. It came generally to be believed 
however, after thousands of dollars had been spent 


by outside parties interested in an endeavor to per- 
fect the motor for practical use, that the machine was 
a humbug so arranged as to operate by some one of 
the well-known forces of nature, and the fact that the 
motor was never put to practical use although backed 
by moneyed men would seem to bear out this belief. 
In any case the inventor of the Keely motor was un- 
doubtedly an extremely clever man, and managed 
to derive, so it is alleged, a good living from the 
enterprise. If tbe carefully guarded seoret of the 
operation of this machine was kept by the inventor 
to the last, little more will probably be heard of 
this Keely mystery, which has from time to time 
been exciting the curiosity of two continents during 
the past twenty-five years, 


% & * 


That automatio stokers are rapidly 

Automatic being adopted in large central sta- 
Stoking. tions is not to be doubted. This is 
especially so in lighting and power 

plants situated in the midst of thiokly populated 
districts, owing to the necessity of providing some 
means of doing away with the smoke nuisance due 
to incomplete combustion of soft coal. A few years 
ago in manufacturing centers suob as Pittsburg and 
St. Louis this incomplete combustion of fuel grew to 
be such a nuisance and brought forth so many oom- 
plaints from the residents that the proper officials 
found it necessary to take up the matter if only for 
bygienio reasons. Committees were therefore ap- 
pointed, and after a oareful examination it was 
found that relief might be obtained and comparative 
cleanliness secured by the introduotion of mechbani- 
cal stokers. The cost of installing suitable meoban- 
ism for stoking purposes is comparatively high, al- 
though experience would seem to show that where 
automatio stoking has been resorted to the interest 
on the money invested for the purpose is more tban 
made up for in the long run by the advantages de- 
rived, to eay nothing of the abatement of the emoke 
nuisance, which of course as pertaining to the well- 
being of a commanity cannot well be reokoned in 
dollars and cents. The constant and uniform feed- 
ing of the fuel by an automatio stoker is conducive 
to thorough combustion, and where traveling grates 
are made use of a olean fire is assured. One of the 
results, and an important one fiom a pecuniary 
standpoint, directly due to this method of stoking 
would seen: to be a greater evaporation of water per 
pound of coal than can be obtained by band stoking. 
As an example, some tests made last month at the 
Belfast Electrical Works in Ireland showed the 
amount of water evaporated per pound of ooal from 
and at 212? F. to be 11.59 pounds by the use of a 
mechanical stoker, whereas tbe hand-firing trial with 
the same coal showed an evaporation of water per 
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pound of ooal from and at 212? F. of bu$ 10.6 
pounds. This would seem to indicate thata light- 
ing or power station with a capacity of 6,000 horse- 
power hours a day would be obliged to consume, in 
order to obtain the same power, over a ton more coal 
a day were the stoking done by band than if an au- 
tomatic stoker were made use of. Another indirect 
source of economy resulting from mechanical firing 
is the greater length of life of boilers owing to the 
absence of sudden changes of temperature. 

There are at the present day many different types 
of mechanical stokers on the market, all of which 
however resemble one another more or less in their 
operation. 
quite simple. Hoppers or receptacles of some de- 
scription are usually provided, into which the coal 
is deposited either by hand or by means of conveyors. 
The coal is then pushed forward by either a continu- 
‘ous or intermittent movement on to the grate bars 
in the furnace. In some types of automatic stokers 
these grate bars have a reciprocating motion, in 
others they are made in the form of an endless 
chain, but invariably they are so arranged that the 
coal travels toward the back of the furnace. Of 
course one of the main objects to be attained is the 
spreading of the coal evenly over the grate bars, and 
this is accomplished by various devices. In some 
cases where complete combustion is desirable, as for 
instance where a power station is located in the 
heart of a oity, a combustion chamber is located 
at the back of the furnace through which all the 
gases are obliged to pass before escaping to the open 
air. 

The fact that automatic stokers are conducive to a 
saving in fuel probably accounts for their gradual 
adoption by large lighting and power stations, and 
for this reason rather than with any idea of abolish- 
ing the smoke nuisanoe, mechanical firing will un- 
doubtedly become moreand more popular, especially 
now that the mechanism for this purpose is rapidly 
being brought to a high atate of perfeotion. 


* & * 


The recent explosion in the 


The Lighting Capitol at Washington, result- 
of the Capitol ing in $20,000 damage and the 
at Washington. loss of many valuable docu- 


ments, now attributed to leak- 
ing gas, will it is thought bave a tendency to hurry 
the necessary steps looking to the introduction of 
electricity throughout the building, thus completing 
the installation of electrio lighting which was begun 
& year or two ago. In cases of violent explosion such 
as that referred to above, it very frequently happens 
that electrio lights in the vicinity are extinguished 
owing to a rupture of the conductors or to a break- 
ing of the lamps by the shock. An examination, 
however, made immediately after the explosion and 
fire, showed that the electrical installation in the 
Capitol bad in nowise suffered, the incandesoent 
lamps in the basement continuing to burn during 
and after the explosion, or until it was thougbt ad- 
visable to cut out of circuit the old portion of the 
building where the explosion took place, so as to 
avoid any possibility of the live wires interfering 
with the work of tbe firemen. Tests were made to 
ascertain if the circuits were in order, and at no 
time were there indications of grounding. This 
may be partially accounted for in the faot tbat the 
wiring of the building was done in a most thorough 
and efficient manner. It was thought at one time 
that the explosion might have been due to the eat- 
ing away of a gas pipe by some stray lighting current, 
but this was shown to be impossible owing to the 
nature of the wiring. Theconductorsare all heavily 
insulated, carried in brackets supported on porcelain 
knobs, and nowhere make direst contact with any 
metal. 
Daring tbe past two years many changes and im- 
provements have been introduced in the Capitol, 


The principle on which they operate is 


but probably none bave attracted more attention 
than the electrical equipment in its varied branches. 
First and foremost among the improvements, at 
least co far as the comfort of the public is concerned, 
was the placing of electric lights all through the 
grounds during the spring of 1897. The past sum- 
mer has furtber seen the installation of electric 
lights in the old Senate Chamber, which is now the 
home of the Supreme Court. At the present time the 
work of installing an electric elevator in the Senate 
end of the building is rapidly progressing and is ex- 
pected to be completed before the opening of Con- 
gress. Preparatious have also nearly been completed 
for the installation of a 250 HP. generating set with 
a capacity of 3,000 additional lights, or in other 
words a duplicate of the one installed a few montbs 
ago on the Senate side. As soon as the extra plant 
is completed it is proposed to adopt eleotrioity for 
almost every purpose, such as the running of eleva- 
tors, ventilating fans, eto. Gasis still used toa small 
extent in the Senate end of the building, in a por- 
tion of the old building, and for lighting the dome, 
but taking into consideration the large amount of 
damage recently occasioned by this form of illami- 
nant, the sooner it is abolished from the Capitol and 
eleotricity adopted the better it will be for the safety 
of the noble pile and all it contains. 


Under the Searchlight. 


Notes and Comments on Various Topics. 


Two olerks in a New York uptown grocery store 
are firm believers in the force, fierceness and myste- 
rious ways of electricity, and furthermore are now 
prepared to believe right away anything that Nikola 
Tesla may claim to be able to do with the eleotrio 
fluid. These two young men put in a bad quarter 
of an hour a day or two ago dodging a live wire in 
action at close quarters, and though they have es- 
caped with nothing worse than unstrung nerves and 
sundry bumps and bruises from coming in contact 
with brick walls, they don’t want any more such 
experiences. Time was when the keeper of the 
grocery used eleotrio light in the store, but he dis- 
pensed with it on the ground of economy. It was 
cut off save in the cellar, where the wires were en- 
cased in an iron pipe. On the day in question the 
two young men were back in the cellar arranging 
the stock, when what they described as a streak of 
blue flame burst from the wires in the iron piping, 
and continued spitting and sputtering in a continu- 
ous stream clear across the cellar and barring their 
exit by the only doorway. After standing the pyro- 
technios for about ten minutes and notioing that the 
wall opposite was getting blackened, one of them 
thought it time to go for assistance. He placed an 
empty oracker box over bis head and started, but 
weakened and gave up the job. Then the pair set 
up a Macedonian cry, and the brother of the pro- 
prietor started down the cellar steps. He took in 
the situation at a glance and then backed up stairs 
again. His first thought was the telephone, but not 
knowing what shape that might be in be abandoned 
i$ and turned in a fire alarm. An engine company 
responded, and the assistant foreman running down 
into the oellar, seized a bale stick, and with a blow 
on the exposed wire from the iron tubing evidently 
broke the connection, for the fiery display ceased. 
Nobody offered any soientifio explanation of the 
occurrence, but all agreed that the fireman bad done 
a risky thing in attacking a live wire with a olub. 


* * * 


TRUE to their oustom and their humor on holiday 
occasions, the American Electrical Works of Provi- 
dence, R. I., Eugene Phillips general manager, have 
issued for distribution a Thanksgiving souvenir 
which is in line with the many amusing conceptions 


the company have sent forth to add to the felicities of 
the days they wished to commemorate. The present 
souvenir consists of a folding card having three 
parts, on one of which is the picture of a fine plump 
turkey in a baking-ban, apparently either ready for 
the oven or for the table, and of a most appetizing 
appearance. Beneath this, fastened on tbe card, is 
what might be taken for a pencil case, but turns 
out, when examined, to be a small wooden tube, 
which contains an explanation of the inscription 
printed beneath, The point is within." To get at 
the ‘‘point’’ you pull a stopper to which is at- 
taobed a large needle with a coil of thread around 
it, at once suggesting the use to which it might be 
put in preparing a turkey for the oven. The point 
of course ison the needle. On the other folding 
part of the card is an engraving exhibiting all the 
familiar table attractions of the Thanksgiving din- 
ner, and in tbe midst, looking quite captivating, 
‘t the little brown jug." The middle section of the 
oard is devoted to an explanation of the illustra- 
tions and of the ocurteous intent of the popular com- 
pany as follows: 


THANKSGIVING, 1898. 


Thanksgiving Day is approaching. We want to remem- 
ber our friends, so we send you herewitb some of the in- 
dispensables of a well regulated Thanksgiving dinner— 
a Rhode Island turkey and ‘' fizxings’’ and a mince pie 
from a recipe long held in veneration in our family, 
"Aunt Sarah Ann's Thanksgiving rule," which con- 
talned an extra amount of Plums. 

Of course we couldn't send you a real mince pie or a 
real turkey but wedo send a real basting needle all threaded 
for sewing up theturkey. (See the polnt?) 

Our best wishes for an enjoyable day. 

By the way there's another point we want to mention— 
Wire, both Bare and Insulated:- You know who makes 
the best; no need for us to say more. 

AMERICAN ELECTRICAL WORKS, 
Providence, R. I. 


3€ KR * 

DR. WILLIAM P. SENSIBAUGH, a dentist, of Port 
Byron, Ill., is in a serious condition as a result of a 
prank played upon him while being fnjtiated in a 
fraternal insurauce lodge. Several slight shoeks 
from a live wire were given to him.while he was 
blindfolded. One of the initiating officers, seeing 
the candidate was about to evade the wire, gave him 
a little shove, which threw the dentist off his bal- 
ance, and he fell hands down upon the battery itself, 
receiving a shock which made him unconscious. 
After working over him for two hours and finally 
reviving bim it was discovered that bis right arm 
hung limp aud loose, and in this condition it has 
remained ever since. Soon after, Sensibaugh was 
stricken with an affection of the pneumogastrio 
nerve, and he has been kept up maicly through 
electrical treatment. One of the attending physi- 
cians says that paralysis of the nerve is threatened, 
in which event the sufferer cannot live, | 


& N s 


THE French are nothing if not original. Since 
the question as to whether decapitation causes in- 
stant death or not, the French Government is said to 
be seriously considering the adoption of an eleotri- 
cally operated death belmet in lieu of the guillo- 
tine. The machine somewhat resembles in appear- 
ance the headgear worn by the knights of old. 
From the top curves a long hollow bar of steel, 
dividing near its end into two portions, each of the 
latter terminating in the proximity of two openings 
in the helmet. In these bars are located two mova- 
ble appendages to the extremities of which are fas- 
tened two long curved needles. In operation these 
needles would be thrust forward by means of an 
eleotrio current passing through the mechanism and 
would bury themselves in the eyes of the orimipal, 
causing instant death. Though possibly an im- 
provement over the guillotine, we doubt if this 
method of execution would prove popular with the 
masses in France, who apparently revel in riot and 
bloodshed. 


Nov. 23, 1898, | 
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ELECTRIC CONDUIT SYSTEMS. 


BY W. L. HEDENBERG. 


When eleotrio traction was first thought of, about 
twenty years ago, many of those interested in solving 
the problem went about it in what appeared to be 
the simplest way, by placing a conductor either 
along the surface o! the ground or just below it. 
Notwithstanding the fact that the current supplied 
was at low voltage, the attempts were in the majority 
of cases failures both from an engineering and finan- 
cial standpoint. Shortly after these unsuccessful 
attempts at underground traction, an overhead sys- 
tem of electric traction was developed and success- 
fully tried in Kansas City which for the time being 
drew attention away from conduit systems. Hun- 
dreds of miles of overhead trolley lines were then 
built in various parts of the country and successfully 
operated, while the conduit systems had not yet 
gotten beyond the experimental stage. Although 
economical to construct and fairly econumical to 
operate, defects in the overhead system became more 
and more apparent, espeoially for urban use, and 
inventors again turned their attention to conduit 


FIG. 1. 
Van Depoele Closed Conduit Systems, 


traction. During 1887-1888 a number of conduit 
systems were brought out. Some of these were tried 
experimentally on short stretches of track with ques- 
tionable success. The aim of these early inventors 
was apparently to develop a conduit system which 
could be built for from $12,000 to $15,000 a mile, 
and thus successfully compete in cost of construction 
with the overhead trolley. This necessitated the 
laying of a very shallow conduit, with the result 
that the latter was constantly getting out of align- 
ment with the track and causing the plow on the car 
to frequently run off the conductor. Another defect 
to be overcome was loss of current through leakage, 
which invariably occurred in wet weather. In the 
early nineties the conduit systems which were being 
experimented with in this country could be divided 
into three general classes—those having a sealed 
conduit, those having s semi-open or slotted 
conduit and those having an open conduit. The 
object of a sealed conduit was to prevent moisture 
as far as possible from reaching the conductor, with 
a view to reducing the loss of current through leak- 
age. The conduit was usually located in the center 
of the track and provided with an exposed rail or 
contact pins for collecting the current. The surface 
conductor was almost invariably thrown in circuit 
through the medium of a powerful magnet carried 
by the car and acting on some switching mechanism 
in the conduit. 
shown in Fig. 1, both invented by Van Depoele. In 
the upper illustration a magnet on the oar draws 
along a contact carriage which establishes electrical 
connections between the conductor in the closed 
conduit and the surface plate through the medium 
of contact pins. The current is then collected by 
metal brushes and delivered to the motors. The 


lower cut shows another form of surface contact sys- 


tem in which electrical communication is established 
between the conductor in the sealed conduit and the 
surface plate by means of movable arms which are 
lifted by the magnet on the car. An early contact 
system very similar to that just described is shown 


Two systems of this description are 


in Fig. 2. This system, invented by Pollak and 
Binswanger in England in 1886, apparently differs 
from that of Van Depoele only in the arrangement 
of the magnets and in the means used for collecting 
the current. In another type of closed conduit a 
movable flat conductor is made use of, which is 
raised from the bottom to the top of the conduit as 


Fic. 2. 
Pollak and Binswanger Closed Conduit System. 


the oar passes over it, as usual through the medium 
of an electro-magnet. In all systems of this desorip- 
tion the surface plate is invariably divided up into 
short sections of from six to fourteen feet in length, 
insulated one from the other. By this arrangement 
there is no live section exoept that direotly under 
£he car. 

Patents have been granted on numerous closed 
conduit systems, none of which, however, have 
gotten beyond the experimental stage. The objeo- 
tions raised against this type of conduit are that in 
winter it would be difficult to keep the surface con- 
tact plate free of snow and ice, and that where there 
are movable parts in a conduit which cannot readily 
be gotten at there is always danger of, for instance, 
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Griffin Semi-Closed Conduit System. 


au arm not dropping after a car has passed, thus 
leaving the surface contact alive. In short, the 
sealed conduit has not proven suocessful if we except 
possibly an experimental line now in operation in 
England for which great things are hoped. 


— — 
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all the advantages to be derived from the use of a 
direct movable contact and at the same time shield 
the conductors from dampness with a view to pre- 
venting loss of current. An example of this type of 
conduit may be seen in Fig. 3. Here, as will readily 
be seen, the plow bends into a second compartment 


arranged so as not to colleot water. Almost every 


conceivable combination of mechanism has been 
thought of in this connection and scores of patents 
granted. 

Another type of semi-closed conduit is shown in 
Fig. 4. In this system the conduit, which is but 12 
inches deep, is placed under one of the track rails, 
the plow having two small grooved wheels as well 
as a sweeper attached to it, fastened to the side bars 
of the truck. As the plow moves forward it lifts a 
short rod which, as may be seen by the illustration, 
throws a switch allowing ourrent to pass from the 
main feeder tothe rod from which it is collected 
and delivered to the motors. As in mostall systems 
of this type, but one section of rod is charged with 


SS 
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La Burt Semi-Closed Conduit System. 


current at a time and that section is directly under 
the car. The cost of such a conduit system is given 
by the inventor at from $10,000 to $15,000 a mile, 
according to the conditions and requirements. A 
few of these semi-open systems have been tried on 
an experimental scale, but with scarcely more success 
tian with tbe sealed type of conduit. In the ma- 
jority of cases the difficulty lay in the complexity of 
the mechanism and in the endeavor of the inventor 
to keep the cost per mile down to from $15,000 to 
$20,000. In other words, most of the designs 
brought out were for cheap systems and consequently 
gave poor results even when tried experimentally. 
Under this head of semi-open conduits it might 
be in place to mention a rather novel railway system 
invented about a year ago by a resident of Chicago. 
The conduit is quite shallow, being but sixteen 
inches in depth by four inches in width: In the 
pavement on either side of the slot are located two 
castings. Through the center of the latter a large 
ciroular hole is bored at right angles to the line of 


Fia. 5. 
Section of Budapest Conduit Electric Railway. 


O! the semi-open type of conduit there are in- 
numerable examples. The idea of those who have 
invented this style of conduit was as a rule to gain 


the track. Within this aperture a movable brass 
cylinder is located and within the cylinder is placed 
a heavily insulated metal rod. On the end of the 
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latter, which extends into the conduit, is an ordinary 
trolley wheel. The movable brass cylinder is pro- 
vided with two springs which tend to move it for- 
ward and away from the charged conductor. Each 
car is equipped with a wedge-shaped plow, twenty- 
one feet in length, which, when the vehicle is in 
motion, strikes between two opposite pulleys, one 
positive and the other negative, and presses them back 
against the aotion of the springs. In this manner 
connection is made with the line conductors situated 
under each rail. The ourrent then passes through 
the insulated metal rod and by means of the trolley 


. 


Fia. 6. 


Yoke used on Lenox Avenue System. 


wheel to the plow on the car and from there to the 
motors, the negative current passing out in the same 
manner on the opposite side. Asa plow on a oar is 
slightly louger than the distance between the switch 
boxes, the front of the plow reaches the next set of 
pulleys before it leaves the rear set, thus insuring a 
continuous flow of current through the motors. The 
general arrangement in this system, as will be ob- 
served, is the reverse of that usually met with, the 
long plow on the car in reality taking the place of 
the continuous conductor, The inventor claims 
that this system is a great improvement over the 
designs heretofore brought out, there being no cur- 
rent in the conduit except where the car happens to 
be, and the end of the rod where it is pushed in to 
receive the current being in an air-tight space where 
no water or moisture can gain access. An attempt 
was made some time ago to induce a Chicago street 
railway company to give this system a trial, but 
whether this has been done or not the writer is un- 
able to say. 

In the summer of 1889 a conduit system with a 
bare conductor was for the first time successfally 
operated in Badapest, Austria-Hungary, and at- 
tracted wide attention. The conduit was located, 
as shown in Fig. 5, under one track rail. It is oval 
in shape, 11 inches wide by 16 inches deep, lined 
with iron embedded in concrete and supported every 
four feet by iron yokes. The slot, which is over an 
inch in width, is made up of two beam rails having 
no inside lower flange and fastened to the conduit 
by angle irons. The conduotors, both positive and 
negative, are made of angle iron secured by means 
of suitable insulating material to the casting. They 
are sufficiently high above the floor of the conduit to 
be protected from any water which may find its way 
in. The current is collected by means of a double 
tread wheel with a flange in thecenter. The success 
in tbe operation of this road was apparently due to 
a combination of circumstances. In the first place, 
no expense was spared in the laying of the conduit 
to ensure its solidity and durability. As previously 
stated, iron yokes were used throughout with a view 
to keeping the conduit in perfect alignment, An- 
other circumstance which tended to the successful 
operation of this system was the climate, there being 
comparatively little rainfall. . 

A careful study of the Budapest electric conduit 
system convinced many of those engaged in solving 
the problem of conduit traction that à system in 
order to work successfully would have to be built in 
a substantial manner and less pains taken in shield- 
ing the conductor than in properly draining the 
conduit and having it sufficiently roomy to allow of 
the conductor and its supports being frequently 
inspected, Aoccordingly in 1894 the Metropolitan 


Street Railway Company of New York City began 
the construction of an electric conduit system on 
Lenox avenue. With a view to converting this road 
into a cable line providing the attempt at electrical 
traction proved a failure, the conduit was built in a 
most substantial manner. Heavy iron yokes were 
placed at intervals of five feet to support the conduit 
and the latter was embedded in concrete. As shown in 
Fig. 6, the electrical conduotors were suspended by 
suitable insulators every fifteen feet, at which points 


Eighth avenue, Amsterdam avenue and Fifty-ninth 
street lines, At the present time steps are being 
taken towards abandoning the cable on Broadway 
for electricity, while an electric conduit system is 
being substituted for the out-of-date horse cars on 
the Sixth avenue line. It is the intention of the 
Metropolitan Street Railway Company to gradually 
do away with cable traction on all of its lines, sub- 
stituting for it conduit electric traction, as the latter 
motive power bas been found more flexible for 


FId. 7. 
Underground Trolley Construction on Fourth Avenue. 


hand holes were built to allow of frequent and care- 
ful inspection. This line was completed in June, 
1895, and was given a thorough trial during the 
winter of 1895-96. With a view to reducing toa 
minimum the chance of an accident occurring, at 
first a voltage of 350 was used, which however was 


crowded thoroughfares as well as more economical in 
operation. In a recent artiole published in the 
Street Railway Journal giving the operating expenses 
of the Metropolitan Street Railway Company during 
the past year, the cost of the various methods of 
traction are given as follows: Horse lines 17.87 
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Fia. 8. 
Some of the difficulties encountered at Fourth Avenue and Fourteenth Street. 


found not to be economical and was subsequently 
raised to 500. With the exception of a few una- 
voidable mishaps the line worked satisfactorily, 
neither snow nor rain causing it to fail through ex- 
cessive leakage. 

The Lenox avenue line having proven successful, 
the same system with a few changes was then rapidly 
installed on the Second avenue, Madison avenue, 


cents per car mile, cable lines 16.42 cents per car 
mile, and electric traction 10 23 cents per oar mile. 
The converting of a horse oar line, as for instance 
that on Sixth avenue, to electricity is exceedingly 
costly, owing to the depth at which it is necessary to 
excavate and the large number of undergiound struc- 
tures, such as water and gas mains, which it is neces- 
sary to lower or move to one side. An idea of the 
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amount of work the building of an electric conduit 
system entails in New York City may be gathered 
from Figs. 7 and 8. The aotual cost per mile of 
single track usually ranges between $60,000 and 
$80,000, depending of course on the number of ob- 
stacles encountered. With a view to being in a 
position to generate sufficient power to operate all 
its electrio lines in this city when completed, the 
Metropolitan Street Railway Company is at present 
erecting a mammoth power house at Ninety-sixth 
street and First avenue. The buiiding when finished 
will occupy a space of about 55,800 square feet and 
will rest on an extremely solid foundation, consist- 
ing of some 8,000 piles covered with a four foot 
layer of concrete. A view of the station in course of 
construction is shown in Fig. 9. The completed 
station will have a capacity of 70,000 borse power. 
The engines of 4,000 nominal horse power each will 
be located in a room 200 ft, in length by 110 ft. in 
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borhood of 0.004 per 1° C., whilst for liquid meroury 
the coefficient is only 0.001. Liquid mercury appears 
to be a mixture of monoatomic molecules and the 
more complex groupings characteristic of the solid 
condition. 


IMPROVEMENTS IN THE ARC LAMP.* 


BY ROBERT A. ROSS, E.E. 


The prominent place which the aro lamp took in 
the earlier years of electric lighting, involving as it 
did the designing and operation of the complicated 
series arc machine, has always excited comment, 
and the permanency of the types of apparatus then 
designed is astonishing. From the commercial be- 
ginning of aro lighting in the year 1879 up till the 
present, the direct ourrent series Jamp has undergone 
comparatively little change except in the smaller 
details. It is true that during the earlier years the 


Fic. 9. 
View of Pover House Site, Ninety-sixth Street and First Avenue. 


width. The boiler room will contain 87 water tube 
boilers rated at 250 HP., with a maximum oapacity 
however of 400 HP. each. The generators will be 
of the three-phase alternating-ourrent type capable 
of transmitting current at a pressure of 6,000 volts. 
To ensure a good draught the chimney will be 350 
feet in height with a diameter of 22 feet. 

At the present time, out of about two hundred 
miles of track controlled by the Metropolitan Com- 
pany in New York City, some seventy miles are op- 
erated by electricity, and the latter motive power is 
being so rapidly substituted for other forms that the 
dawning of the new century should find but fewif 
any cable or horse lines within the city limits, espe- 
cially now that the Third Avenue Railroad Company 
has also recently decided to operate its lines electri- 
cally. 


Constitution and Resistance of Mercury. 


At the recent congress held by La Société Alle- 
mande d’Electrochimie at Leipzig, a paper was com- 
municated by M. Liebenow with regard to the con- 
stitution of mercury. From his experiments it 
appears that the electrical resistance of the alloys 
depends principally upon the molecular grouping, 
i. e., upon the number of atoms forming the mole- 
cule of the solid substance. In the case of solid 
mercury the molecular grouping is extremely com- 
plex, but in the gaseous condition it is probably 
monoatomic. It is remarkable that, whereas for 
most pure metals, including solid mercury, the 
temperature coefficient for resistance is in the neigh- 


questions of open and closed cirouit types, of olock- 
work, clutch and rack feeds were fiercely discussed, 
but the lamps which have stood the test of time and 
which are now considered good commercial articles 
are much as they were when originally designed. 

Daring the first eleven years of its existence the 
series arc lamp stood alone, in spite of the fact that 
the need was apparent for other types which would 
operate on the constant potential lines of direot and 
alternating systems. The result of the attempts to 
develop these types has been to produce in 1890 the 
constant potential direct current aro lamp to operate 
two in series on the 110 volt incandescent service 
lines, to give us, about 1892, the alternating current 
constant potential type, and in 1894 the enclosed 
type of the direct current aro. 

At the present time all of these types are in suo- 
cessful operation, and in addition during the past 
year the enclosed alternating lamp has attained a 
thoroughly commercial form. The development of 
the several arc lighting systems by series, parallel, 
direct and alternating current distribution has de- 
pended upon the development of suitable lamps 
alone, and gave us the series direct current system 
first, because of the simplicity of operation of the 
series lamp. The reason of this simplicity of oper- 
ation is not far to seek, if we remember that after 
the aro is struck the regulating mechanism performs 
but one function, namely, to regulate the aro volt- 
age, the current regulation being done at the machine 
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regulator. On the other hand, the lamp mechanism 
for operation between constant potential lines regu- 
lates the aro voltage as well as the current, and as a 
consequence there is going on at all times a struggle 
between the forces by which these two factors are 
governed. It is this chiefly which necessitates the 
placing of a resistance in series with these lamps to 
prevent pumping. This trouble is not so apparent 
in the alternating type with which a choke or econ- 
omy coil is used, as in addition to the resistance of 
the coil the inductance is of effect to dam back exces- 
sive current rushes. Another feature which long 
held the lamp for parallel operation in the back- 
ground was the fact that the art of carbon-mak- 
ing had not advanced sufficiently to admit of the 

commercial manufacture of the high grades neoes- 

sary for its successful operation. On the other 
hand, the force which has been of greatest effect 

in developing the constant potential type was 

the necessity which existed for the use of arc lamps 

on the incandescent service lines and the consequent 

uniformity and simplicity of the line and station 

equipment. The advantages attendant upon the 

use of the constant potential lamp have at the 

present practically banished the series aro from the 

field of interior lighting, and in many new plants 

are leaving no place for it even in what has been 
considered its own peculiar field, that of street 

lighting. 

The question whether the series arc will retain its 
supremacy for outside illumination will depend 
largely upon whether maohines capable of being di- 
rect connected or at least belted direct to fair sized 
engines can be built and operated. There seems to 
be a fair prospect of this, if we are to judge by the 
results of the past four or five years, within which 
time the limit of size has passed from about sixty to 
three times that number of lamps per machine. It 
is evident, however, that the limitations of safety 
will prevent the grouping of any such large number 
as might be desirable for other reasons on a simple 
series loop, and will force the adoption of systems 
of return loops as in the Brush machine, where sev- 
eral circuits are run from the eame machine and the 
line to line potential on each circuit correspondingly 
reduced, or by some other series parallel grouping of 
circuits which will give the effect of keeping down 
excessive line voltages while admitting of the use 
of large units in the station. 

The advantages which tbe series system possesses 
for the distribution and control of light over large 
areas when coupled with the equally evident ad- 
vantage of the use of alternating current generators, 
which are the standard type for most stations, have 
long been recognized, and some fairly successful 
attempts have been made to use alternating current 
lamps on series alternating circuits taken either from 
the constant potential bus bars of the station whioh 
feed the incandescent service primaries, or from the 
same bus bars through a self-regulating transformer, 
which gives a constant current through the lamps 
placed in series on the circuit. Asto the operation 
of these circuits there appears to be no great difficulty, 
and were it not for the fact that the light distribu- 
tion from the alternating lamp is poor, and the cost 
of the superior carbons, which are necessarily so 
high, there is no apparent reason why this system 
should not displace the direct current series system 
with its separate and special generating units, thus 
permitting the distribution of incandescent and aro 
lighting from the same generators and the separate 
control of the aro lights as on the direct current series 
system at present in use. There appears to bea 
large field for this system in spite of the disad- 
vantages mentioned above. 

The deveiopment of the enclosed aro lamp has 
been a curious example of the effect of preconceived 
ideas in holding back much needed inventions. As 
early as 1846, Staite recognizing the need for the en- 

closed aro with its long burning advantages, under- 
took its development, but without success, as were 
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the efforés of others up till about 1894, when the 
lamp became a commercial success. The chief reason 
for the failures up to that time was that the en- 
deavor had been to produce an aro similar to that in 
the open series lamp, which in the light of later 
knowledge was a mistake. 


The open lamp has a normal aro of 45 volts, while 
the enclosed works to best advantage at about 80, 
the aro at the higher potential being much more 
stable and giving a better distribution of the light 
than at the lower voltage at which most of the exper- 
iments up till 1591 had been made. In addition to 
this misconception of the value of the long aro 
which enclosure made possible, the diffioulty of ob- 
taining enclosing globes which would withstand the 
heat, and the commeroial impossibility of obtain- 
ing pure carbons which would not darken the 
globe, delayed seriously the appearance of the en- 
olosed arc. These difficulties overcome, the increased 
voltage of the aro which in the series system is a 
disadvantage, were seen to be of decided advan- 
tage, as it enabled the lamp to be operated and con- 
trolled singly from the constant potential 110 volt 
lines from which the incandescent lighting was 
wired instead of two in series across the lines as the 
practice was with the open aro, 


In comparing the relative advantages of open and 
enolosed aro lamps we find as follows: 


1. That the enclosed type will burn for from 100 
to 150 hours with one recarboning, as compared with 
8 hours for single open lamps, the cost of the car- 
boning and trimming being reduced in proportion. 

2. For operation on constant potential circuits the 
ability to operate one enclosed as compared with 
two open lamps across the mains is a very evident 
ad vantage. 

3. No dust, sparks or hissing from the enclosed 
lamp. 

4. Simpler mechanism, and better regulation due 
to the longer arc, and less flickering inthe enclosed 
type, as it feeds but one-fifteenth to one-twentieth 
as often as the open arc. 

5. As compared with the series cirouit open aro, 
the enclosed constant potential lamp operates on a 
low and very safe voltage, and may be handled and 
operated precisely as an incandescent lamp, thus 
making it especially suitable for interior illumina- 
tion. 

These are all advantages on the side of the enclosed 
type, but against this we must balance the decreased 
light giving power per watt of consumption due to 
the use of the opaline or ground enclosing globes 
which are necessary for the proper diffusion of the 
light, and the loss of light due to the smutting 
of the globes with carbon dust, which becomes a 
serious matter after about 100 hours of running; also 
there is the extra cleaning of the enclosing globe 
and the maintenance of same. 

For interior illumination, however, where a ground 
globe is a necessity for proper diffusion in both cases 
the open and closed types are on an equality so far 
as light giving efliciency is concerned. 

It appears, therefore, that for all purposes of in- 
terior illnmination and in many cases of outside 
lighting, the enolosed aro has decidedly the advan- 
tage, and the records in the larger oities of the 
United States show that these advantages have been 
recognized, and for most of the new installations of 
aro lamps the enclosed bas been seleoted as the most 
suitable. 

For the purpose of showing the different light 
giving efficiencies of the various types of lamps, as 
well as to place in accessible form the usual voltages 
and amperes in use in their respective aros, the fol- 
lowing table has been figured on the basis of 450 
watts consumption at the aro in each case, that being 
the standard usually adopted. To complete the 
combinations all of the probable systems are oon- 
sidered, although several are not much used as yet, 
but the figures indicate what may be expected when 


they are adopted as the lamps are developed for all 


Columns 1 and 2 give the volta and amperes at 
the aro; column 3 the voltage in the line or at the 
terminals of the transforming device, which is neo- 
essary for their commercial operation. Column 5 
gives the consumption in watts at the terminals of 
the lamp. Column 6 gives the mean illumination 
of horizontal surfaces or the usefal illumination from 
the lower hemisphere of the lamp, allowing for the 
absorption of light of 10 per cent. in the olear globe 
of the open lamp, aud 40 per cent. in the opaline 
globes which are neceseary for the enolosed type. 
If opaline or ground globes be used for all types, as 
should be done in the illumination of interiors, the 
useful candle power is given iu column 7, in which 
due allowance has been made for the effect of the 
upper hemisphere of light, of which it has been con- 
sidered that 50 per cent. of that passing above the 
horizontal lines is reflected from walls and oeilings 
and becomes useful. These figures have been ob- 
tained from a number of tests which vary widely, 
and oan be considered as being a3 nearly as possible 
aD approximation to average conditions. Columns 
8 and 9 give the average watts at the aro per useful 
candle power figured from oolumns 6, 7 and 4, and 
indicate the probable consumption of energy in the 
aro per usefal candle power for inside, and for out- 
side lighting with the several systems. Columns 10 
and 11 are figured from oolumns S and 9 and indicate 
the useful candle powers which may be expeoted 
per belt horse power in the station, allowing for fair 
average commeroial efficiencies of generators, lines, 
transformers, oboke coils, eto. The figures in 
column 10 indicate that for out-door illumination, 
where clear globes are used on the open lamps and 
opaline on the enclosed type, to give a proper dis- 
tribution the useful light giving efficiency of tbe 
direct current enclosed type is 60 per cent., of the 
alternating ourrent open type 70 per oent., and of 
the alternating current enolosed type 40 per cent. 
of the direct current series aro per unit of energy in 
the station at the dynamo pulley. Column 11 in- 
dioates that for interior illumination where opaline 
globes are used on all types to get proper dispersion, 
the direct ourrent lamps on all systems are oa a par, 
and the alternating lamp efficienoy in all cases about 
70 per cent of the direct. In considering these re- 
sults it must be remembered that the series machine 
is much less efficient than the oonstant potential 
machine, whioh makes up for the smaller efficienoy 
of the lamps on that system, and that the alternating 
arcs have a large light giving area above the hori- 
zontal which is considered as partially usefal in 
columns 7 and 11 for inside lighting, but is considered 
as wasted for out-door illumination in columns 6 
and 10. The direct ourrent type, owing to the shape 
of the positive carbon, throws its light mainly down- 
wards, and the upper hemisphere of light plays little 
part in interior illumination. 

From the above considerations it appears that for 
outside illumination the series open aro will hold its 
own where the question of the simplification of the 
plant by doing away with the aro machines is not 


given first place. For interior lighting on the other 


of them : band, the enclosed direot ourrent, or the alternating 
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lamp of either open or olosed types, will certainly 
displace the series arc, and will broaden that field 
largely and displace many incandescent lampe in 
large interiore. For this purpose aro lamps of small 
candle powers which are now offering will find a 
place. It must be remembered however, that the 
candle power per watt of consumption for these 
smaller lampe decreases quite rapidly as the current 
consumption is lowered. 


HOW FUEL IS WASTED IN CENTRAL STATIONS. 


BY F. BRUTON. 

This article is from a purely mechanical point of 
view, and is intended to show how fuel is wasted in 
central stations. 

However insignificant a source of waste may seem, 
it must not be forgotten that it is one of the many, 
whioh taken together will considerably inorease the 
coal bill at the end of the month. 

Taking the boilers firat, it may be said that one of 
the greatest sources of waste is the leakage from the 
safety valves. 

If the boilers are working under favorable condi- 
tions, there is no exouse whatever for the slightest 
wheeze of steam, and where the valves are allowed 
to blow continually at full steam pressure, or 5 lbs. 
under, it shows gross neyleot, 

It is a great mistake for boilers to blow off at or 
about tbe working pressure. The safety valve should 
be regulated so as to lift at 5 lbs. above the working 
pressure. This will give the fireman a chance to 
burn down?! and *‘olean ” his fires without let- 
ting the steam down below the working pressure, 
and avoid blowing off. 

Nothing is more distracting and confusing -than 
steam roaring away; more often than not there is 
quite enough noise in the engine-room without the 
aid of the boiler-house. 

The rule allowing a margin of 5 lbs, does not hold 
good if the safety-valves are not tight on their seats. 
A badly seated valve will blow considerably below 
the working pressure. 

These valves require grinding in with fine emery 
powder from time to time. 

The operation is one whioh needs a fair amount of 
skill, and should be done by a mechanio— not the 
fireman. 

The practice of putting weights on the lever ofa 
safety-valve, in order to prevent steam escaping, is 
not only useless, but dangerous. Grinding in is the 
only remedy. 

A disadvantage of lever safety-valves is that they 
may be tampered with in this way; but with spring- 
loaded valves, when once set and locked up, they 
cannot be altered in any way, and should a partiole 
of dirt get between the valve and seating, causing 
steam to blow, a slight twist of the spindle will often 
stop it. 

The blow-out apparatus is sometimes responsible 
for a good deal of waste. When a boiler is laid off 
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for cleaning, etc., the blow-out cock should be ex- 
amined, and if necessary, ground in. 

If the plug leaks it will be corroded and show 
signs of unequal wear. Before replacing the plug 
after grinding in, it should be rubbed over with 
black-lead and tallow, as tbis greatly facilitates its 
working when in use. 

The waste pipe from the blow-off oock should be 
placed where auy leakage can be deteoted. 

The uudue formation of scale and negleot in clean- 
ing a boiler is another source of waste. Every en- 
gineer knows that a certain amount of scale is bene- 
fioial to a boiler, as i$ protects the plates from the 
injurious effects of impure feed water; but when it 

_ becomes too thick it not only wastes fuel, but may 
cause the furnace crowns to overheat. 

A boiler should be laid off for inspection about 
every month or six weeks, all superfluous scale re- 
moved, and flues cleaned. 

Soot is a non-conductor of heat, and therefore 
fuel is wasted when the flues are dirty. 

Bad firing means waste of fuel. 

Men are sometimes employed who are mere novi- 
oes at firing, with the result that they waste a large 
quantity of good fuel, especially when cleaning 
fires. It is far better to engage men who are expe- 
rienced. 

Leaving the boilers, waste may be looked for in 
the following: (1) Leaky joints; (2) steam traps ; 
(3) leaky slide valves and glands ; (4) running large 
engines underloaded. 

Joints are often allowed to blow until they get 80 
bad that they are nuisances, drowning any noise 
about tbe machinery which may warn the man in 
obarge that something is wrong. When a joint be- 
gins to blow it might as well be made at onoe, for 
it’s only a matter of time till it becomes a neces- 
sity. A good joint for steam piping is a corrugated 
metallio ring, spread with putty or cement. 

The disadvantage of using asbestos is that unless 
a joint is screwed up once or twice after making, the 
expansion and contraction of the steam piping is apt 
to loosen it and it soon begins to leak again. 

Asbestos is more suitable for covers, blank flanges, 
eto. Steam traps frequently do more than is re- 
quired—they pass steam in addition to water. 

A far more economical arrangement is an inter- 
ceptor or catch-water. This consists of a vessel fitted 
with a plate three-quarter way down the middle. The 
watercoming through with steam impinges against 
the plate and falls to the bottom, the steam passing 
down under the plate and out at the top on the other 
side. The vessel is also fitted with a water gauge 
and drain oeck. Every now and again the water is 
blown out into the feed water tank. Leaky pistons 
and slide valves are often met with, due to the fact 
that they aro not looked after to the same extent 
they should be. 

Speaking generally, there seems to be a want of 
mechanical knowledge in central stations, and the 
common impression is that as long as the eleotrical 
portion is all right it does not matter about the 
mechanical part. But here is a grand mistake —the 
mechanical is the more important part. It has been 
eaid, and not without reason, that a man is an en- 
gineer first and an electrioian after. 

Leaky valves not only waste fuel, but they upset 
the governing arrangements of an engine. In a 
compound engine the steam passes the valve into the 
low-pressure side, causing tbis side to do more work 
than it would if the slide valve was steam tight. 

An engine should be indioated periodically, and 
it the slide valve leaks it will be seen by the expan- 
sion line on the card rising, instead of falling grad- 
ually to the point of cut-off. 

The remedy iu this case is to reface the valve, or 
if a piston valve, to fit new springs or reline valve 
obamber. 

The practice of running large engines at light 
loads is to be condemned. As soon as the load falls 
to the full output of the next size set, it should be 


thrown on to it. if there is any doubt about the 
engine being unable to do the load for wbioh it was 
designed the engine ought to be tested, the sooner 
the better. 

The causes of waste of fuel in central stations re- 
cited above do not cover the whole of the ground. 
It would be absurd to attempt to do so exhaustively 
here; but it is intended to show the waste which 


very often goes on during the ordinary running of a. 


station. 

Much might be written on waste due to bad de- 
sign, but that would be opening up fresh ground, 
and altogether out of the scope of the present subject. 
When plant has once been laid down it is rather a 
difficult as well as an expensive matter to reotify 
errors of judgment. 


ELECTRICITY IN AGRICULTURE. 


In the Electrotechnische Zeitschrift of October 20, 
says the Electrical Review, London, two successful 
installations of eleotrio plowing are described. Ao- 
cording to the figures given, the cost of electric 
plowing compares very favorably with the cost of 
ateam plowing, at least in Germany. 

In the first case described, a farm (Dahlwitz by 
name) is supplied with its whole light and power 
from a central station of 60 HP. For lighting, an 
alternating current at 1,000 volts is used, the volt- 
age being transformed down at the place where it is 
consumed; while for driving pumps, threshing ma- 
chines, plows and other machinery, a direct current 
of 500 volts is utilized. Herr v. Treskow, the owner 
of Dahlwitz, estimates the total consumption of en- 
ergy to be 111,300 HP. hours per annum, about half 
of which is used to work the eleotrio plow; 250 aores 
are plowed per annum, and the oost, according to 
Treskow’s calonlation, is 318. 3d. per aore, which is 
considerably cheaper than steam plowing. 

Experiments on the royal demesnes, Sillium and 
Cloeden, have led to similar resulta. A communioa- 
tion by the Minister of Agriculture to the members 
of the Prussian House of Delegates, puts the cost of 
eleotrio plowing in heavy soil, with deep oultivation, 
at 458. to 558. per aore, and that of steam plowing 
at 853. per acre. Besides this reduction in the oost 
of plowing, it is to be remembered that power re- 
quired for other purposes on the farm is reduced in 
cost to almost the same extent. 

The system employed at Dahlwitz is the so-called 
single machine system, and was installed by F. 
Brutschke, of Charlottenburg. The mechanical ap- 
paratus was made by the firm of Borsig. The 500- 
volt direct ourrent is oarried by aerial lines between 
the fields, and at suitable places on the poles are 
oouplings for connecting up the movable cables 
which lead the current to the motor. Cable drums 
are not used, the redundant length of cable being 
laid by hand in large coils on two carriers fixed 
on the motor wagon, The motor wagon contains 
a motor which drives the winding drums, and 
which can also be coupled to the driving wheels of 
the wagon, to give it the necessary advanoe at the 
end of each traverse of the plow. The rope (15 mm. 
diameter) runs off one drum in the direction of mo- 
tion of the plow to the other end of the field where 
it passes round a loose pulley and then back to the 
second winding drum on the motor wagon. The 
rope winds itself on to one drum and off the other 
till the plow comes to the end of the furrow. 

Of course during the approach of the plow tbe ten- 
sion on the loose pulley is double that on the rope, 
and the wagon on which the pulley is mounted must 
be very firmly ancbored. This is done by means of 
an apobor with four prongs, which bury themselves 
deep in the ground when the tension comes on the 
rope. While the plow is on its return journey in 
the direction of the motor wagon the loose pulley is 
almost entirely free from tension, and advantage is 

taken of this to pull the anchor out of the ground by 
sorew gearing driven from the loose pulley. A second 


coupling then throws the loose pulley into gear with 
a emall drum, which winds on an anchored rope, 
and causes the pulley wagon to advance a step into 
position for the next furrow. The attendant then 
disengages the coupling, and allows the main anchor 
to fall down. As in steam plowing, the motor 
wagon is advanced at the end of each traverse by 
coupling the motor to the driving wheels. Three 
men are required to attend to the plow. The depth 
of the furrow was 20 to 25 om., the width about 130 
om., and the speed of plowing 1 meter per second. 
The consumption of current in the central station 
varied from 30 to 50 amperes at the 500 volts. 


Electricity in Italy. 


Acoording to L’Ele(tricita, electricity as a motive 
power is rapidly being adopted for various purposes 
in Italy. At Naples the construction of an eleotrio 
street railway is progressing rapidly which when 
completed will connect the Museum and the Toretto. 
This it is claimed is the first step towards the trans- 
formation of the whole Neapolitan street railway 
system—a matter which will sbortly be considered 
by the Municipal Council. The municipal authori- 
ties of Savona have petitioned the Postmaster. Gen- 
eral to connect their town with Genoa. A company 
bas been formed in Turin for the purpose of building 
an eleotrio trolley line from Varallo to Aragna, 
Another company has been formed in Bologna for 
the purpose of manufacturing and distributing our- 
rent for lighting and motor purposes. Tie Mediter- 
ranean Railway Company is going to try eleotrioity 
on its lines. The first trials will be made on the 
line from Milan to Gallarato and the three branch 
lines to Arona, Varese and Laveno. In all 34 appli- 
cations have been made for water power for the gen- 
eration of electrical current; 29 of these have been 
granted, as being able to supply that demand with- 
out damaging other interests. From the above it 
will be seen that electrical undertakings are flourisb- 
ing in sunny Italy. 


Incatdescent Lamps and Coal Mine Explosions. 


In the Rerue Industrielle of Ootober 29, Messers. II. 
Courio and J. Meunier describe some interesting 
experiments in which kpown mixtures of air and 
methane, similar to the well-known ‘ firedamp,”? 
are introduced into electric incandescent lamps. In 
the case of 10 cp. lamps, the current being equal to 
0.8 ampere, and the pressure to 45 volts, the filament 
almost instantaneously ceased to be luminous, except 
at a oertain point where a rupture occurred roon 
afterwards, accompanied by a minute spark. No ex- 
plosion was produced. Similar re:ulte, says the 
Electrical Engineer, London, were obtained with 
lamps carrying greater currents. The authors ex- 
plain these results in consonance with a former com- 
munication, wherein it was shown that incandescent 
metallic filaments are powerless to produce explo- 
sions even in the most explosive mixtares. 


Connectiout Street Railway Association. 


The 4th annual meeting of the above Association 
was held at New Haven on the 16th inst. The 
meeting was interesting, one of the questions dis- 
cussed being that of protecting their interests in the 
event of any legislation detrimental to street rail- 
way progress or prosperity. The ofticers elected for 
‘the ensuing year were as follows: President. Henry 
S. Parmelee, Fair Haven and Westville Railroad 
Company ; vice-president, Congreseman E. J. Hill, 
Norwalk Street Railroad Company ; treasurer, E. S. 
Goodrich, Hartford Street Railroad Company ; secre- 
tary, B. W. Porter, Derby Street Railroad Company; 
executive board: President Parmelee, Vice-Presi- 
dent E. J. Hill, A. M. Young of the Waterbury 
Traction Company, C. S. Treadway of the Bristol 
and Plainville Tramway Company and A. W. 
Mather of the Central and Electric Railroad Com- 
pany, New Britain. 


312 


ELECTRICITY. 


[Vor. XV., No. 20. 


MR. TESLA AND TEE ELECTRICAL ENGINEER.” 


New York, Nov. 18, 1898. 
46 and 48 E. Houston St. 
Editor ELECTRICITY. 
DEARSIR: Urder inolosure I forward you a 
copy of a letter which is self-explanatory. If you 


consider if a justice to me to insert it in your next 


issue, kindly do so. Yours very truly, 


N. TESLA. 
[INCLOSORE. ] 
New York, Nov. 18, 1898. 
46 and 48 E. Houston St. 
Editor of the Electrical Engineer, 
120 Liberty St., New York City. 

SIR: Dy publishing in your columns of Novem- 
ber 17th my recent contribution to the Eleotro- 
Therapeutio Society you have finally succeeded— 
after many vain attempts made during a number of 
years—in causing me a serious injury. It has cost 
me great pains to write that paper and I bave ex- 
pected to see it appear among other dignified con- 
tributions of its kind, and, I confess, the wound is 
deep. But you will have no opportunity for in- 
flioting & similar one, as I propose fo take better 
oare of my papers in the future. In what manner 
you have secured this one in advance of other eleo- 
trioal periodicals who had an equal right to the 
same, rests with the secretary of the Society to ex- 
plain. 

Your editorial comment would not concern me in 
the least, were it not my duty to take note of it. 
On more than one occasion you have offended me, 
but in my qualities both as Christian and philosopher 
I have always forgiven you and have only pitied you 
for your errors. This ‘time, though, your offence is 
graver than the previous ones, for you have dared to 
oast a shadow on my honor. 

No doubt you must bave in your possession, from 
the illustrious men whom you quote, tangible proofs 
in support of your statement reflecting on my hon- 
esty. Being a bearer of great honors from a number 
of Amerioan universities, it is my duty, in view of 
the slur thus cast upon them, to exact from you tbat 
in yonr next issue you produce these, together with 
this letter, which, in justice to myself, I am forward- 
ing to other electrical journals. In the absenoe of 
such proofs, which would put me in the position to 
seek redress elsewhere, I require that, zogether with 
the preceding, you publish instead a complete and 
humble apology for your insulting remark which re- 
flecta on me as well as those who honor me, 

On this oondition I will again forgive you, but I 
would advise you to limit yourself in your future 
attacks to statements for which you are not liable 
to be punished by law. N. TESLA. 


[The editorial of the Electrical Engineer referred 
to in the above letter is reproduced below, and we 
give it space as au act of justios to the parties oon- 
cerned and for the enlightenment of our readers as 
to the oharaoter of the offence oharged.—Ep. ELEC- 
TRICITY ]: 

MR. TESLA AND THE CZAR. 

The personality of Mr. Tesla is one of the most 
fascinating in the field of modern invention, and his 
work is such as to command the interest of both the 
lay and the scientific public whenever he chooses to 
give details of his investigations and researches. If 
he had never done more than develop the theory and 
practice of the multiphase system, his life would 
have been usefal above the ordinary; aud even 
should i$ happen that none of his other ideas ever 
get into practical shape, his discoveries in eleotrioity 
must always be regarded as important. We cannot 
number ourselves among those who, like the dis- 
tinguished ecientists, Profs. Brackett and Dolbear, 
quoted in our columns this week, are impatient with 
his tendency to le$ imagination outran achievement 


and who virtually olass him as a humbug. Mr. 
Tesla fools himself, if he foola anybody, when he 
launches forth into the dazzling theori sand speoula- 
tions associated with his name. That he should de- 
sire to benefit the human race in ways now un- 
known, and should avow out loud belief in his oa- 
pacity to do so, is surely nat discreditable, any more 
than it is unworthy in the head of his own poetio 
Slavio race to propose the disarmament of the world. 
Granted that there will still be wars, and granted 
that all these wonderful visions of new arts in peace 
do not fruotify without the work of a score of later 
geniuses, why find fault either with the Czar or Mr. 
Tesla? Their aims appear wholly noble, their 
thoughts are beautiful, and if they fail, as they 
probably willin some material and vital respects, 
the world is certainly none the worse off for what 
tbey actually acoomplish, 

Just of late Mr. Tesla has been giving publicity 
to some of bis newest work, and it is peouliarly in- 
teresting. We should have been glad, personally, to 
see him finish up some of the many other tbings that 
have occupied his energies these ten years past, but 
none of which now olaim any place. For example, 
his ‘‘ oecillator,? or combination of generator and 
steam engine, which was to wipe out all other meth- 
ods of power generation and reduce vastly the cost 
of power, by steam and electrio economies. The 
very name is now bestowed by Mr. Tesla on anotber 
piece of apparatus, and though illustrated in detail 
and brought before the Chicago Electrical Congress 
in 1893, the ‘‘ oscillator’’ of the original brand is, 
for aught the publio knows, in tbe sorap heap. Yet 
it wasa lovely invention, of infinite possibilities. 
We oan only regret its neglect and oblivion, but if 
Mr. Tesla has other things more appealing to bis 
mind for the present, that is his own business. 

Of late also Mr. Tesla has brought forward another 
plan of power generation and transmission. At one 


' period he expressed bis belief in ability to disturb 


the earth's charge and thus send ourrents through 
the earth. That does not appear to be so feasible or 
attractive now as the idea of using the upper strata 
of the air which be says have a very superior oon- 
duotivity. He would tether up aloft balloons in 
those strata and deliver to them large quantities of 
current at such high potential that it would travel 
economically aoroes the space without wires, say 
from Niagara Falls to Paris. By tbis facile distri- 
bution of water power, coal and steam would be- 
come unnecessary to industry. The new plan may 
explain wby Mr. Tesla has abandoned his old steam 
oscillator. It is earnestly to be hoped that this 
novel idea will prove workable. Balloons were a 
dismal failure in our late war, but that is no orite- 
rion, and Mr. Tesla may have some superior gas for 
inflation and sustentation purposes. It will be re- 
membered that Mr. Marooni bas already telegraphed 
from balloon to balloon, without wires, a distance 
of over twenty miles, thus proving in advance tbe 
tenability of Mr. Tesla’s proposition. 

The tremendous hold that war bas taken upon the 
public mind is shown by the fact that even a genius 
of Mr. Tesla’s independence is compelled to inven- 
tion in that field. A patent issued to him last week 
intimates that he believes that torpedoes and tor- 
pedo boats, which were so utterly useless and un- 
manageable in the late conflict with Spain, can be 
made more valuable if controlled entirely from 
shore, by a Navy Board, and without any crew. 
Last spring the ability to explode fioating torpedoes 
under ships from a distance without any wires was 
brilliantly demonstrated at Madison Square Garden 
several times a day fora month. Taking that idea, 
Mr. Tesla has applied the same principle to the 
electro-mechanical steering of torpedoes, just as it is 
now done with several types, but, of course, in his 
case, witbout the intervening wires from shore. He 
is very sanguine that tbis will stop war, and we pray 
beartily that it may. The artiole or patent digest 
we print in this issue on the subject suggests im- 


provements of his on existing apparatus that may 
render i$, in spite of its great delicacy, able to evade 
jarring and jolting, the perils of the open sea, the 
defensive network orinolines around the ships, the 
concussions of great guns, and tbe intentional ex- 
plosion of defenses placed in its way thus to derange 
and negative its operation. During the late war ap- 
paratus far less sensitive than ooherers was rendered 
useless by the firing of the heavy artillery on the 
ships, and it must bea preternaturally tough oo- 
herer that would escape the same fate. So also it 
must be a very difficult problem for which Mr. 
Tesla cannot suggest half a dozen diagrammatic solu- 
tions. 

While all these ourious things are ‘‘ in the air,” 
80 to speak, i$ isa distinot pleasure to be able to 
print, as we doin this issue, Mr. Tesla’s able and 
thoughtful paper read before the Baffalo meeting of 
the American Eleotro-Therapeutio Association. I$ 
oom pensates for the disappointment experienced from 
his unfinished lecture two years ago before the New 
York Academy of Sciences, which has never found 
its way into print, but of which the opening pas- 
sages indicated the covering of the same ground. We 
trust that the data given by Mr. Tesla may stimulate 
our medical friends to greater employment of eleo- 
tricity. It is unfortunately true that disastrous re- 
sults from injudicious use by some of them of Prof. 
Roentgen’s great discovery of the X-ray have made. 
medical men fight shy of handling eleotricity them- 
selves lately, and we do not know whether Mr. 
Tesla’s experiments will altogether reassure them, 
so striking and far-reaching are they. But the 
saving of human life is a sacred thing. Every means 
and instrumentality must be tried by the surgeon 
and physician, and it is devoutly to be hoped that 
baving stopped the slaughter due to war Mr. Tesla 
will revert at some time to this brilliant paper and 
give the doctors apparatus that will help prevent the 
slaughter due to acoident and disease. 

I$ is not our desire to pose as apologists or pub- 
lioists for Mr. Tesla. He needs no assistavoe of that 
kind; and so long as he commands freely whole 
pages of the Sunday papers, for which Mr. Wana- 
maker pays gladly his thousands of dollars, the tech- 
nical and soientifio journals have, indeed, little to 
do with the matter. All we wish to eay is it is not 
fair to condemn, as so many do, Mr. Tesla as vision- 
ary and impractical. No man has finished bis 
work till he is dead, and even then there are long, 
long centuries in which his ideas can prove them- 
eelves true. The visionaries are thus often, in the 
end, the most sordid of realists—something Mr, 
Tesla will never be. 


Meeting of the American Institute of Electrical En- 
gineers. 


The 129th meeting of the American Institute of 
Electrical Engineers will be held at 12 West 3let 
street, New York City, on Wednesday, November 
23, at 8 o'clock P. M. A paper will be presented 
by Frederick W, Carter, of London, Eng., on ‘‘ The 
Designo of Transformers." 

Applications heve been received from tbe follow- 
ing candidates for associate membership, whioh will 
be acted upon by the Exeoutive Committee at ite 
meeting December 28, 1898 : 


Robinson Crowell, Schenectady, N. Y. 
W. N. Gladson, Fayetteville, Ark. 
Wiliiam B. Hodge, Philadelphia, Pa. 
Francis E. Tyng, New York City. 
John C. Finney, Milwaukee, Wis. 

G. H. Hill, Bloomfield, N. J. 

John Allan, Sydney, N. S. W. 

Arthur J. Wood, New York City. 
Henry B. Dates, Potsdam, N. Y. 

Leo Walter, Hildburgh, N. Y. 

J. J. Bellman, Ampere, N. J. 

Saitaro Oi, Tokyo, Japan. 

Lincoln S. Risley, New Britain, Conn. 


Nov. 23, 1898.) 
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ELECTRIC ROADS NEEDED IN PORTO RICO. 


Gen. Roy Stone, United States Volunteers, who 
recently returned to Washington from Porto Rico, 
where besides fighting with his troops he made a 
very thorough investigation of the roads on the 
island. He is reported in a Washington dispatch to 
tbe Sun as saying: 

* I am convinced that Porto Rico will never have 
a complete system of wagon roads such as some of 
the States have. Roads are enormously expensive in 
tbat island, the celebrated military road costing in 
the neighbor! ood of $100,000 per mile. The enor- 
mous rainfall distributed throughout allseasons is 
ruinous to any road unless thoroughly well drained 
and oonstructed on a hard foundation. I believe, 
however, that the place of the wagon roads will be 
more than filled by eleotrio roads, of which Iam 
certain there will soon be a network over the itland. 
Steam railways would be too expensive to construot 
or to operate, there being no ooal on the island, 
while there is an abundanoe of water power. "The 
rivers rise in the mountains in the interior and have 
an average fall of 2,500 feet in their sbort raoe to 
the sea, and there is always abundance of water 
pouring over high falls. Power for electrio roads 
could be obtained from these falls at little expense, 
the roads could be easily graded and the rain would 
not affect an electric road as it does a wagon road. 
These roads would open communication between 
the interior and the coast and place the coffee, sugar 
and tobacco of the plantations within easy acoess of 
the seaboard. I regard the possibilities for the in- 
vestment of American capital in Porto Rico as some- 
thing immense. Porto Rico is destined to outstrip 
Cuba in the next few years. In additiou to having 
a more stable government its climate is better, ita 
people more peaceable and better workmen, and its 
soil fully as fertile, The Porto Rican laborer re- 
sembles the Italian of the same class. He is cheer- 
ful, industrious and economical, and bis labor is very 
cheap, about one-fourth that of an Ainerican laborer. 
This is explained by the fact that food and oloth. 
ing cost but very little on the island. The laborer 
lives on the fruit of the banana tree, which also fur- 
nishes partly his clothing and bousing. He needs 
little furniture and little clothes. The educated 
natives are a high olass of people, cultivated, polite, 
aud compare favorably with the higher classes ia 
the States. The lower classes are capable and will- 
ing to learn. They are all very friendly, and almot t 
every one on the island is attempting to learn Eng. 
lish. They are especially desiroas of having Amer- 
ican sohools established or having the English 
language taught in the scbools. 

„With cheap labor and free access to American 
markets, railroad facilities and plantations owned 
and operated by Americans, I fail to see anything 
but a brilliant future for the island. The sugar. 
coffee and tobacco, the banana and cocoanut planta- 
tions, eleotrio railroads and paper making are all 
good enterprises in which capital can be properly in- 
vested. There is little doubt that ina few years 
Porto Rico will be the winter resort of America, Ita 
climate is equal to that of Florida or Cuba in the 
winter time, its atmosphere more healthful and ita 
scenery far more varied and interesting. In addi- 
tion to all the tropical luxury of vegetation, Porto 


Rioo has high mountains, beautiful valleys, splendid : 


waterfalls and beautiful views. As the eleotrio roads 
open up communication with the interior it will be 
possible for the tourist to visit all the show places of 
the island at hia ease, and with American hotels or 
boarding houses scattered over the island he oan al- 
ways get good accommodations. Within a year there 
will be a number of fine hotels at San Juan and 
Ponoe and preparations made for the influx of win- 
ter tourists.“ 

In oonolusion, Gen. Stone said that owing to the 
density of the population of Porto Rico and the 
cheapness of living, it would be a long time before 


wages reached the American scale, but as the de- 
mand for Porto Rican produots inoreased, the de- 
mand fur labor there would advance tbe prioe of it, 
and gradually, as the laborer became acoustomed to 
the comforts of the American laborer, he would need 
more and receive more. He believes that matters 
in Caba will be unsettled for several years at least, 
during which time he thinks the conservative Ameri- 


. can capitalists will invest their money in Porto Rioo 


rather than in Cuba. Gen. Stone will make a report 
on the result of his inquiry to the Seoretary of War. 


New York Electrioal Society. 

The 1918t meeting of the New York Electrical So- 
ciety was held on Thursday evening, November 17, 
at the College of the City of New York. An inter- 
esting and lengthy paper was presented by Mr. E. 
H. Johnson, entitled ‘‘ Surface Contact Railways, 
witb special reference to the Jobnson-Lundell Sy:- 
tem." The meeting was unusually well attended. 
The following isa list of new members eleoted at the 
business meeting of the Society : 


Prof. J. Burkitt Webb, Stevens Institute, Hoboken, 
N. J. 

Hubert Greaves Webb, Glen Ridge, N. J. 

Henry V. Parsell, New York. 

Joseph White Stickney, Brooklyn, N. Y. 

August Treadwell, Jr., Eleotrio Storage Battery 
Co., New York. 

Morton Arendt, New York. 

W. G. Burns, New York. 

Theo. H. Joseph, New York. 

Bernhardt Hoffman, N. Y. Telephone Co., New 
York. 

W. I. Thompson, Newark, N. J. 

Frank R. Wainwright, Chesley Eleotrio Co,, New 
York. 

Thomas J. Buckley, Tenafly, N. J. 

St. John P. Chilton, New York, 

William Newton Ryerson, Montolais, N. J. 

Thomas J. Fay, Eleotrical Engineer Sohool of 
Correspondence, New York. 

J. E. Woodbridge, Editor Electrical World, New 
York. 

Charles E. Dustin, Exoelsior Eleotrio Co., Brook- 
lyn, N. Y, 

Henry B. Cutter, Philadelphia, Pa. 

Alexander McGill, New York. 

Charles T. Child, Eleotrioal Editor Eagineering 
Magazine, New York. 

Lieutenant W. D. Weaver, American Electrician, 
New York. - 

Dr. Louis Duncan, Empire Building, New York. 

A. E. Clifford, American Electrician, New York. 

A. Stamm, Chesley Eleotric Co., Hoboken, N. J. 

V. C. Gilpin, Cutter Eleotrio & Mfg. Co., New 
York. 


LEGAL NOTES. 


An injunotion has been issued by Judge Tothill 
of tbe Cirouit Court at Chicago, at the instance of 
the former stookholders of the Merchants’ Aro Light 
& Power Company, restraining the Chicago Edison 
Company and Samuel Insull, ite president, from 
proceeding furtber in paying William H. Collina, 
secretary of the Merchante’ Company, for the stook 
of that company, alleged to have been purchased by 
the parties enjoined. The order of the oourt also 
forbids William H. Collins from disposing of or in 
any way inoumbering the money and contracts 
already received by bim in the sale till the further 
order of the court. Ata meeting in January, 1898, 
it is eaid, some of the stockholders of the Merchants’ 
Company declared their willingness to sell tbeir 
stock for $15.40 per share of the par value of $100. 
Collins, it is declared, told the shareholders that 
such a price might be obtained if the entire stook of 
the oonoern were placed upon the market, and agreed 
to find a purohaser. In April, the shareholders aay, 


wire that was trailing on the street. 


they were informed by Collins that he had a buyer, 
and they accordingly relinquished their shares on 


the receipt of $15.40 per share. Since the sale the 
sharebolders assert they have discovered that a much 
higher price was obtained by Collins for the stook 
than he led them to believe was possible. Theclaim 
of the petitioners now is that Collins received $25,000 
for the stock, or about $72 per share. 


The Marks Enclosed Aro Light Company has been 
granted a perpetual injunction in the United States 
Cirouit Court at New York, restraining the Eleotrio 
Construction & Supply Company from further in- 
fringing the former company’s patent for an im- 
provement in arc lights. The order of the court de- 
crees that the Marks Light Company owns the 


exclusive right to United States letters patent No. 
520,996, granted to Louis D. Marks and Clarence 
Ransom, in Jane, 1891, and that the defendant oom- 
pany has infringed that patent by making and sell- 
ing lamps similar to those made bv the plaintiff, and 
known as the Kinsman,“ the Kinsman 150 hour 
lamp,” and the Kinsman long burning aro lamp.“ 


Justice Collins flled an opinion in the Supreme 
Court at Trenton, N. J., last week whioh sustains a 
verdiot for damages secured in the Essex Cirouit 
against the Newark Electric Light & Power Com- 
pany, on account of Thomas J. Ruddick, an 8-year- 
old child, who was injured by taking hold of a live 
The case was 
carried to the Supreme Court on an exception to the 
refusal of the trial Judge to grant a non-suit. The 


non-suit was asked for on the ground that there had 
been no negligence on the part of the conipany, that 
the wire had been down buta few minutes. Justice 
Collins’s opinion holds that the length of time the 
wire was down does not enter into the case. and the 
company did not avail itself of the opportunity to 
prove that the breaking of the wire was due solely 
to the elements and not within the company’s power 
to prevent. 


Papers were filed in the office of the olerk of the 
United States Circuit Court a$ Brooklyn, N. Y., on 
the 18th inst. by the Thomson-Houston Eleotrio 
Company in an action against the Nassau Eleotrio 


Railroad Company to enjoin the latter company from 
using a certain eleotrio commutator or switch and 
also for the appointment of a commission to deter- 
mine damages from alleged unlawful use of the 
switches. 


THE NEWS. 


What is Going On in the Electrical World. 


LIGHTING. 


Camden, N. J.—The Lighting Committee of the 
council met on the evening of the 16th inst. to open bids 
and award contracts for lighting the city with arc and 
incandescent electric lights from July 1, 1599. Pre- 
vious to opening the bids an order was read from Judge 
Garrison, citing the members of the council to appear 
before him om November 26, and show cause why 
& writ of certiorari should not be granted, reviewing 
the action of council in granting a franchise to the Citi- 
zens' Light, Heat & Power Company, that company 
having put in a bid. The rule was granted ina suit of 
John M. Kelly and others, representing the Camden 
Lighting & Heating Company. 


Kazabazua, Can.—4A joint stock company is to be 
formed shortly to establish an electric light plant here. 
The company will put in lights at a very low figure in 
order to encourage the residents to patronize this new 
enterprise. 


Kissimmee, Fla.—J. M. Bailey having proposed to the 
council to put in an electric lighting plant in this place, 
that body has decided to call a special election for the 
purpose of voting on the proposition of granting a ten- 
year exclusive franchise to Mr. Bailey for lighting the 
town. 


Kokomo, Ind.—The electric light plant of the Citi- 
zens’ Light & Power Company ot this citv was sold at 
receiver's sale on the 12th inst., Woodruff & Stevens of 
Detroit being the purchasers. They are the principal 
owners of the Kokomo Street Railway Company. The 
price paid was $24,000. The plant cost $70,000. 


Louisville, Ky.—An electric light plant is to be placed 
on the steamer Kate Adams, the first of the kind put 
on a steamboat on the Ohio. 


Newton, Kan.—The plant and franchíse of the New. 
ton Light & Power Company have been purchased by a 
company which will be known as the Gai & Electric 
Company of Newton. The institution is now entirely 
jn the control of Newton parties. The officers are: Don 
Kinney, president ; John C. Nicholson, vice-president 
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and treasurer; James D. Nicholson, secretary. 
plant will be improved aud enlarged. 


Ogdensburg, N. Y.—An electric light plant is to be 
erected at St. Rezis Falls if the residents agree to 
take lights enough to warrant the undertaking. A 
canvass is being made to determine this question. 


Omaha, Neb.—The J. C. Hubinger Company of 
Keokuk, Ia., has mide application to the city coun- 
cil for an ordinance granting it the right to main- 
tainand operate a steam heating plant and an electric 
light and gas plant in Omaha. The company offers, if 
the ordinance is granted, to furnish the city oftices 
with steam heat and incandescent light free of charge. 
the lights to be burned such hours as would be agreed 
upon between the company and the city. 


Providence, R. I.—The enclosed arc lamp is rapidly 
coming into use in the large dry goods stores of this 
city; in one store here 124 enclosed arc lamps are dis- 
tributed throughout the different departments. The 
light given is described by the '' Providence Journal" 
as the most satisfactory substitute for sunlight in mil- 
linery and fine dress goods departments that has ever 
been brought to the attention of the users. The lamps 
are very cleanly and reliable in operation, do not scatter 
carbon dust, are ornamental in appearance and give an 
evenly diffused light. 


Salem, Mass.—The Salem Electric Lighting Company 
is adding to its plant two Edison bi polar generators, 
each of a capacity of 2,000 lights of 16 candle-power. 
This addition is made to meet the increased demand for 
light and power. 


Sarcoxie, Mo.—The Sarcoxie Electric Company has 
been organized to build an electric light plant. 


Savannah, Ga.—The probability is that Savannah 
will soon have two underground electric lighting sys- 
tems. The holding upof the new Edison Illuminating 
Company's ordinance for the purpose of considering 
that of the Brush Company at the same time, is under- 
stood to mean that both will be treated alike. The 
Brush Company has been contemplating establishing 
the underground system for some time. 


Schaghticoke, N. Y.—The board of trustees has 
granted the Valley Electric Light Company the privi- 
lege of erecting poles and stringing wires throughout 
the village for electric lighting purposes. 


Schuylkill Haven, Pa.—An explosion at the borough 
electric plant on the 12th inst. badly damaged the dy- 
namos and other machinery, and left the town in dark- 
Dess. 


Sturgis, Mich.—The question of erecting a municipal 
lighting plant was decided in the aftirmative at a spe- 
cial election held here on the 11th inst. 


St. Paul, Minn.— The specifications for street lighting 
submitted by the board of public works to the council 
committee on streets provide for the lighting during 
1899 of electric arc, gas and gasoline street lamps and 
for public buildings. The specifications provide for 375 
electric arc street lamps. which is an increase of 118, 
there being 257 nowin use. The company securing the 
electric lighting contract, according to the specifications, 
will be awarded a franchise to do a commercial business 
for ten years within the district covered by its contract. 
This question will be thoroughly discussed by the 
council and may be materially changed, as it is under- 
Btood there is some opposition to it. 


Thibodaux, La.—The proposition providing for an 
extra tax toestablish and maintain an electric light 
plant was carried at the recent election by & large 
majority. 

Urbana, O.—The electric light plant inthiscity, here- 
tofore owned by Chicago capital, has been purchased by 
a new local company of which Frank Chance is presi- 
dent and John C. Powers secretary and treasurer. 


Warrens, Wis.—The George Warren Company has de- 
cided to put in an electric plant here for public and 
private lighting, and with that object in view hasin- 
vited Mr. Benton, an electric light expert from 
La Crosse, to come and submit a proposition to furnish 
and install the plant. 


STREET RAILWAYS. 


Bennington, Vt.— A bill consolidating the Bennington 
Electric Railroad Company and the Hoosick Electric 
Railway Company has passed both branches of the Ver- 
mont Legislature. The two roads have, however, 
practically been consolidated for some time past. 


Belfast, Me.—The building of an electric road from 
this city to Northport is being agitated anew, and with 
some prospect of the scheme being carried out. A 
charter for the road, secured some six years ago, has 
been renewed from time to time, and is held by tbe 
original incorporators. These are Charles B. Heseltine, 
president of the Belfast & Moosehead Lake Railroad; 
William B. Swan, ex-mayor of Belfast ; Asa A. Howes, 
a prominent merchant and director in many corpora- 
tions; Dr. John G. Brooks, president of the Belfast 
National Bank; N. F. Houston, president of the Sav- 
ings Bank ; John H. Quimby, cashier of the Savings 
Bank; James H. Howes, a prominent business man ; 
Hon. E. K. O’Brien of Thomaston ; Hon. H. L. Shep- 
herd and his brother Edward of Rockport. 


Burlington, Vt.—The contract for the construction of 
the electric railway between this city and Hinesburg 
has been let to C. W. Blakeslee & Sons. The road is to 
be 15 miles long and will be used for freight as well as 


passenger tratlic. 


The . 


El Paso, Tex.—An ordinance has been adopted by the 
city council granting to B. F. Hammett, Moses Dillon 
&ud associates & franchise to construct, maintaiu and 
operate lines of electric street railway in this city and 
to establish an electric plant for the purpose of furnish- 
ing light, heat and power. Theterm of the franchise 
is fifty years. The grantees are required to put up a 
forfeit of $10,000 to have both plants complete and in 
operation within two years from the date of the deposit. 


Hackensack, N. J.—The Bergen Traction Company 
will not be able to reach Hackensack this winter, owing 
to the fact that permission from Congress must first be 
obtained before a bridge can be built across the Hack- 
ensack river near the spot in Hackensack where the 
company purposed making its terminal. The grading of 
Tue remainder of the road is completed from Leonia to 

ogota. 


Houghton, Mich.—The village council has voted to 
give a franchise for a street railway to William H. Tay- 
lor of New York, provided he can secure franchises 
from other towns so as to build a belt line about the 
county, connecting Houghton, Hancock, Quincy, 
Franklin. Dollar Bay, Lake Linden, Laurium, Calu- 
met and Red Jacket. The proposed line will be twenty 
miles long. 


Kittanning, Pa.—F. A. Maesta is president of the 
company which is building the electric road between 
Ford City and Kittanning. 


Jersey City, N. J.—The North Jersey Street Railway 
Company has arranged for & new trolley lineextending 
from Communipaw avenue toa point near the boundary 
between Greenville and Bayonne, where it will inter- 
sect the company's main line. The line will be a 
great convenience to people living in the southern sec- 
tion of Jersey City. 


Lewiston, Me.—The controlling interest in the Lew- 
iston, Brunswick & Bath Street Railway has passed 
into new hands at a cost of nearly halfa million dollars. 


Lexington, Ky.—A company is being formed in this 
city to build an electric railway between Lexington and 
Richmond, Ky., 22 miles. The principal promoters are 
W. J. Loughbridge, vice-president of the Electric Street 
Railroad Company, and Dr. Bennett, president of the 
National Exchange Bank. The road will cost $125,000 
and will cross the Kentucky River at Clay's Ferry. 


Miami, Fla.—There is a movement on foot for the 
building of an electric railway from Miami south to 
Cutler and north to Lemon City. 


Needham, Mass.—The selectmen have granted a fran- 
chise to the Needham & Boston Electric Railway Com- 
pany to lay tracks and operate a line of electric street 
cars between Postoffi ce square. Needham, and the Ded- 
bam town line, via Great Plain, Dedham and Harris 
avenucs. The company proposes to connect at Spring 
street with the West Roxbury and Roslindale company 
and will give a 10-cent fare to Boston. 


Owosso, Mich.—Eastern capitalists and local owners 
of the road und power plant of the Owosso & Corunna 
Traction Company are planning to extend their road to 
this city from Flint, extending the electric lines run- 
ning west of Detroit to the Pontiac and Sylvan road. 
Grand Rapids and Chicago capitalists are also endeavor- 
ing to secure the property to construct lines through to 
Grand Rapidsand Lansing. This will make Owosso 
the center of all the electric roads in this part of the 
State. The capital interested is $100,000. 


Pine Bluff, Ark.—A committee of citizens is securing 
subscriptions here for an electric car line and lighting 
plant on a plan submitted by Henry C. Wood, repre- 
senting the Westinghouse Company. The subscription 
proposes a company capitalized in the sum of $300,000 
with $200,000 subscribed in bonds, the par value of each 
being $1,000 ; sixty, with a par value of $500 each ; 200 
with à par value of $100 each. It is proposed to have 
assigned to the company the franchise granted to Nat 
Covington and Wilbur C. Harrison, and to have as off- 
cers of the company Col. S. W. Fordyce president, the 
vice-president, secretary and treasurer to be citizens of 
Pine Bluff. 

Rochester, N. Y.—The directors of the Rochester & 
Irondequoit Railroad Company, better known as the 
Bay Railroad, have decided to Jay double tracks over* 
their road and to equip it with electric cars before 
another summer season opens. 


Rockland, Mass.— Pepper & Register of Philadelphia, 
who recently came into possession of the Rockland & 
Abington Street Railway, have obtained a controlling 
interest in the Bridgewater, Whitman & Rockland line. 
It issaid that Pepper & Register are leadersin a project 
for amalgamating all the street car lines in Southeastern 
Massachusetts. 


Rockaway, L. I.—The Queens Borough Electric 
Light & Power Company is erecting a big power house 
at Far Rockaway for the purpose of supplying power 
for the operation of & trolley line running the whole 
length of the Rockaway peninsula for which franchises 
have already been secured. 'This line, itis said, is in 
tended asa feeder for the Long Island Railroad, and 
will connect with the Brooklyn Elevated at Wood- 
haven. The plant will be equipped to furnish light as 
well a8 power, and the compauy proposes to erect docka 
and a coal elevator in connection with the power house. 
Van Wyck Rossiter is president of the company and R. 
C. Peabody vice-president. 


Salem, N. Y.—J. S. Powers of Lansingburg has sur- 
veyors at work examining a route for an electric road 
from Schuylerville to Salem via Greenwich and East 
Greenwich. 


Sidney, N. Y.—The name of the Delaware Terminal 
Company has been changed to Delaware Electric Light 
& Power Company. The company has a large force at 
work on their trolley road which is to connect this place 
with Franklin. The power house will be erected mid- 
way between Franklin and Sidney. 


South Bethlehem, Pa.—Capitalists are securing the 
right of way for an electric road from hereto Nazareth 
8 distance of eight miles. After this line is comple 
the road will be extended twelve miles to Wind Gap, 
Penn Argyl and Bangor, and from there another twelve 
miles to Portland and Delaware Water Gap. "The rail- 
way which connects South Bethlehem with Hellertown 
will be extended to Quakertown, and the line from 
Quakertown to Doylestown will be completed. The 
near future will therefore see direct communication by 
electric railway between Philadelphia and the Delaware 
Water Gap, a distance of about eighty miles. 


St. Louis.—The bond of $50,000 of the Lindell Rail- 
way Company to secure the franchise extension recently 
granted the company by the municipal assembly has 
been approved by the council. The sureties on tbe 
bond are Edwards Whitaker. Charles D. McLaure, 
Henry D. Haarstick and S. M. Dodd. 


Washington, D. C.—The Belt Railway was bought at 
ublic auction on the 15th inst. by Oscar T. Crosby for 
9,000. The sale includes the franchises, real estate, 
rolling and live stock of the old company. An under- 
ground electric system must be installed within one 
year from the date of the ratification of the sale by the 
court. 


Zanesville, O.—It is learned from what is deemed & 
reliable source that the Zanesville Street Railway & 
Electric Light Company will be taken out of the re- 
ceiver’s hands and the company reorganized in a short 
time. 


MANUFACTURING, ETC. 


Ansonia, Conn.—The Russell-Tomlinson Electrical 
Company, manufacturers of electrical specialties and 
novelties, has reorganized under the same name, with 
an increase in capital stock from $10,000 to $17,000 in 
shares of $100. he officers of the new company are: 
President and general manager, William Russell ; vice- 
president, William Tomlinson; secretary, George G. 
Milne. The company will purchase an entire new out- 
fit of machinery and double the size of the factory. 


Fort Wayne, Ind.—A rumor having got abroad here 
that the Fort Wayne Electric Corporation was to enter 
the electrical combination formed by the Westinghouse 
and General Electric companies, President R. T. 
McDonald was questioned in regard to the matter and 
replied: ''No, there is nothing in it at present, but 
one can’t say what might happen in the fature. It is 
true that the corporation has been talking for some 
time past of raising money with which to erect addi- 
tional buildings, bat I do not know that that should 
have started the report. We need more room here and 
want to build some additions as soon as we can manage 
it." 


POWER AND TRANSMISSION PLANTS. 


East Helena, Mont.—The smelter plant here is now 
being operated by electricity transmitted from the Can- 
yon Ferry electrical plant. It is related as an evidence 
of the promptness with which the work was done when 
everything was made ready that the blast furnaces were 
shut down but four hours while the steam power was 
being cut out and the electricity installed. There are & 
number of motors, two of 175 horse-power each, and 
three of 100 horse-power, one of 50 borse-power, one of 
30 horse-power and one of 20 horse-power. 


Grand Rapids, Mich.—The . Transmission 
Company has been organized by local capitalists, with 
$15,000 capital, to develop the water power at Newaygo, 
thirty miles north of hore, and to transmit electric 
power tothis city. The compary has been given a 
franchise to erect poles and string wires in this city. 
A. C. Sekell and Charles F. Pike are the chief pro- 
moters of the enterprise. 


Lindsay, Can.—Some time ago Meesrs. Culverwell & 
White. Fraser of Toronto undertook to form a company 
and transmit power from Fenelon Falls to Lindsay, 
but could not carry out the undertaking. The matter 
has been taken up by some of the citizens, with A. E. 
Ames of Toronto. An electrical expert is to be em- 
ployed tolook intothe matter, and if the scheme is 
endorsed by him and a certain amount of stock taken 
by the citizens, Mr. Ames will undertake to secure the 
necessary capital to carry the scheme through. 


Niagara Falls, N. Y.—Officials of the Niagara Falls 
Power Company say that they have had more applica- 
tions and inquiries for power in the last month which 
really look like business than they have ever had in an 
equal period. Many Exstern manufacturers and others 
are writing to them and visiting them in relation to 
power. The company has closed some large contracts 
recently and expects to do plenty of business. The 
Carter-Crume Carbide Works with triple its present 
plant and another concern that will use a large amount 
ot power will employ 400 hands. Ite factory will be 
situated near Echota. Other large concerns are negotia- 
ting for power. 


North Tonawanda, N. Y.—A new power house is to 
be built here for converting and supplying Niagara 
Falls power to manufacturers and to the Buffalo & 
Lockport Railway Company. The machines which 
will be installed when the building is finished will be 
principally transformers and converters similar to the 
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big machines now in operation in the Lockport power 
house of the Buffalo & Lockport Railway. 


St. Catharines, Can.—The formal opening of the 
Cataract Power Company’s plant at De Cew’s Falls took 
place on the 12th inst. The works were inspected by 
about 160 guests, including members of Parliament, 
editors, engineers, etc., from Hamilton, Toronto and 
elsewhere. The water for the power house at De Cew's 
Falls i$ taken from the Lake Erie level of the Welland 
Canal at Allanburg. It is brought through the com- 
pany's private canal four and a half miles to the top 
of the mountain, where it is stored in three immense 
reservoirs, covering about 35 acres. The water is con- 
veyed from the reservoirs to the power house at the 
foot of the hill bya huge steel pipe, eight feet six inches 
in diameter and 750 feet long. The water falls 270 feet 
into the power house, where the big steel pipeisdivided 
into four branches. To two of these branches horizontal 
turbines of 2,000 horse power each are attached. The 
turbines are connected with 1,500 horse power electric 
generators by leather links instead of a belt. The total 
capacity now is 3,000 horse power, but connections are 
1 ready so that the capacity can be doubled at any 
time. 


COMPANY MATTERS. 


Boston, Mass.—The Massachusetts Electric Freight 
Company. through James Means, A. M. Howe and 
Andrew Fiske, of this city, has filed a petition for in- 
8 by the incoming Legislature, and with 
authority to make contracts with existing electric lines 
to carry freight. 


Charleston, W. Va.—The New York Wharf & Ware- 
house Company of Brooklyn, N. Y., has secured a char- 
ter here, empowering it to construct and operate ele- 
vated railways, motor-cars, docks, wharves, warehouses, 
piers, manufacture and supply gas and electricity, 
operate lines of telephone and telegraph, maintain fer- 
ries between New York City and Yonkers and points in 
New Jersey, etc. Capital subscribed, $50,000, with the 
privilege of increasing the same to $500,000 in all. The 
shares are $100 each, and are held by Stephen M. Hoyt, 
William W. Fish, John McDowell, Charles H. Friganza 
and William Meserole of Brooklyn, N. Y 


New York.—H. B. Coho & Co., dealers in electrical 
supplies ,formerly at No. 30 Cortlandt street, called a 
meeting of their creditors at No. 143 Liberty street on 
the 18thinst. About 75 per cent. of the creditors at- 
tended. The liabilities are $60,000, and assets estimated 
at $40,000. A committee of five creditors was appointed 
to wind up their affairs, collect the outstanding accounts 
and dívide the proceeds pro rata among the creditors. 
The committee consists of representatives of the Eddy 
Manufacturing Co., Oswego Boiler Works, Marietta 
Manufacturing Co., the City Bank of Hartford and the 
Harrisburg Foundry & Machine Works. 'The business 
was started in 1884 by Herbert B. Coho and the '' Co" 
was Geo. C. Hoffman. Mr. Coho has obtained an in- 
junction restraining Mr. Hoffman from disposing of the 
property of the firm, collecting any money and com- 
promising any claim due the firm. 


PERSONAL AND MISCELLANEA. 


The substitution of electricity for horse traction on 
one of the large canals in England is viewed with much 
interest, for there can be no doubt that the full utility 
of these inland waterways is not realized, largely owing 
to the cost of traction and the increased toll consequent 
on their inability to compete in this respect with rail- 
ways. There are 4,000 miles of canals in England, and 
but an indifferent attempt has been made to supersede 
horses by steam propeller boats, as in Scotland. 


A curious state of things was observed in investiga- 
ting the electrolysis of water pipes in Dayton, O., in 
which it was found that stones and pebbles near the 
pipes in some cases seem to have been electroplated 
with the metal of the pipe, & circumstance which one 
of the experts believes never been observed before. 


RECENT COMPANY ELECTIONS. 


Bristol & Plainville Tramway Company, Bristol, Conn. 
—President, C. S. Treadway ; vice-president, N. E. Pierce; 
secretary, H. J. Muzzy; treasurer, M. L. Tiffany; direct- 
ors: M. L. Peck, O. F. Strunz, W. S. Ingraham, W. A. In- 
graham, N. E. Pierce, E. N. Pierce and J. H. Sessions. 


Emmitsburg Railroad Company, Emmitsburg, Md.— 
President, William A. Hines; vice-president, Rev. William 
L. O’Hara, president of Mt. St. Mary’s College. 

Merchantville Light, Heat & Power Company, Mer- 

Downes, F. Burr, 


chantville, N. J.—Directors: F. A. d 
W. N. MacCallum, E. S. Hall, George W. Algor, E. T. W. 
MacCallum, George P. Williams, F. C. Robbins and Wil- 
liam Griffiths. 


Peoria General Electric Company, Peoria, IIl.—Presi- 
dent, Peter Coffey; vice-president, Philip Zell; treasurer, 
Martin Kingman ; secretary, Matthew Farrelly ; directors: 
Leslie Robison, Matthew Farrelly, Julius Schwabacher 
and the officers. 


United States Electric Lighting Company, Washington, 
D. O. Directors: A.A. Thomas, Stilson Hutchins, Sey- 
mour W. Tullock, Walter Hieston, W. A. Mearns, James 
L. Norris, George W. Pearson, Charles O. Duncannon, 
Clarence F. Norment, John Cammack, S. J. Butterfield, 
W. H. Slater and Charles Werner; all re elected 3 W. 
A. Mearns and Walter Hieston, who take the places of Geo. 
W. Gray and Dr. Thomas O. Hills. James Norris has 
been elected president of the company. 


Urbana Electric Light & Power Company, Urbana, 0.— 
President, Frank Chance; vice- dent, Charles H. Gan- 
gon; tary and treasurer, John C. Powers; superin- 
tenden " Frank E. Valentine; directors; the officers and 
George 


. Hitt, 


COMMERCIAL PARAGRAPHS. 


Alternating Currents and Transformers. 


The Lakon Company of Elkhart, Ind., has published a 
booklet entitled The Lakon—A Book for the Busy Man 
A un!que 


on Alternating Currents and Transformers." 


LAKON COMPANY’S 7j K. W. TRANSFORMER, 


feature of this booklet is a description of the principles of 
alternating currents, with special reference to their appli- 
cation to transformers. The book describes the new line 
of transformers which this company has recently placed 
upon the market. These transformers are of the oil type, 
and although they may be used without oil the company 
strongly advise the use of oil in all sizes, as the oil aids in 
the dissipation of heatand prevents deterioration of in- 
sulation due to high temperatures. A pair of very strong 
and simple all porcciain fuse boxes are furnished with 
each transformer. 

The method of hanging is extremely simple. It is with 
extreme ease and facility that the light Lakon hang- 
ing hook can be held in position and lag screws and 
bolts putin place by one man, and when the trans 
former is hoisted to be hung upon the hook it can be 
swung into position and quickly and easily lowered 
into the hanging hook. " 


A transformer having a high full load efficiency 
will not necessarily have a high all-day efficiency, 
and it is the all-day efticiency which is important, 
In order to secure a high all-day efficiency the transe 
formers have been designed for a very low core loss, 
and good regulation is secured by a symmetrical ar- 
rangement of the windings and a liberal use of cop- 
per. The primary and secondary cables are brought 
out on opposite sides of the case through heavy porce- 
lain bushings and are firmly cemented into the porce- 
lains, so that there will be no chafing or wearing away 
of the insulation where the cables come through the case. 

Theaging of iron has been investigated by this company 
and they will replace within two years any transformers 
that will show any marked change in efficiency due to 
aging of iron. e 


In the Lakon transformer the coils are so arranged that 


arresters. Metallic ground shields will be placed in trans- 
formers when specified, but they do not advise the use of 
them on account of the increased danger ofa puncture in 
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REAR OF CASE SHOWING LAKON COMPANY’S 
HANGING DEVICE. 


the insulation due to a lightning discharge. The ground 
shield being connected to earth affords a free path for 
lightning, and they believe thatthe transformer is more 


INTERIOR VIEW OF LAKON Co.’s TRANSFORMER. 


liable to be burned out by lightning when ground shields 
are attached. The ground shield will prevent the light- 
ning discharge from appearing onthe secondary circuit, 
but it is nota protection to the transformer. 

This company man ufactures transformers for alternatir g 


LAKON COMPANY'S 73 k. W., 4 k. w., 14 K. W. AND } K. W. TRANSFORMERS. 


a very large surface of copper is exposed to the oil so that 
the temperature is kept down to a very low figure. 

The transformers are designed to withstand a very high 
break-down test between primary and secondary and be- 
tween primary and core. While a very high insulation 
between primary and secondary is a safeguard against 
burn-outs from lightning, a transformer cannot be made 
in which the insulation in itself is enough to withstand 
the extremely high potential of a lightning discharge, and 
the company advocates a more general use of lightning 


current arc lamps, step-up and step-down transformers, 


- and transformers for special purposes, such as electio- 


cautery, electric welding or t: sting purposes, 


INVENTORS.—We neither purchase nor sell your 
patent, but we examine and report on it to you. If it bas 
merit we furnish endorsements of experts that commend 
it to capitalists—and those who can use it. Correspondence 
solicited, Fees moderate. Andress 
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INCORPORATIONS. 


The Cincinnati, Lawrenceburg & Aurora Electric Street 
Railway Company, Aurora, Ind. Capital stock, $10,000. 


The Gregory Electric Company, Chicago, III. Capital 
stock, $100 000. Incorporators: O. A. Gregory, G. A. Far- 
gher and G. K. Wadsworth. 


The Rocky Ford Electric Company, Pueblo, Col.—to 
build and operate a general electric plant in Rocky Ford. 
Oapital stock, 815.000 Incorporators and directors: J. 
B. Downey, F. A. Kittlerand F. L. Cuddeback. 


The American Engineering Company, Camden, N. J.— 

to construct and equip railroads or railways, electric light. 

sand other plants. Capital stock, $100,000; amount paid 

n, $1,000. Incorporatora: Samuel B. Vrooman, Nathan 

Cox and John B. McAfee of Philadelphia, Pa.; John H. 
Tunstall of Camden. 


The Electric Motor & Equipment Company, Newark, 
N. J.—to deal in, operate, innnufacture and repair electric 
motors and electric machinery. Oapital stock. $100,000. 
Incoroorators: Augustus J. Miller, Joseph G. Ward, Jr., 
and Frederick G. Agens, Jr., of Newark. 


The Newtown Alliance Company of New York City — 
to manufacture electrical supplies. Capital stock, $25 000. 
Directors: James A. Stiles, Hempstead; David K. Drake 
and Louis Beck, Newark, N. J.; Charles L. Eidlitz and 
Benjamin F. Hamilton, New York City. 


The Fort George Extension Railway Company, New 
York City—to build and operate an electrical surface road 
from 1721 to [85th street on Eleventh avenue, New York. 
Oapital stock, $10,000. directors: M. G. Starrett, W. P. 
Plummer, John Lambdon, Andrew Loughlin, D. W. Pat- 
terson and Harry Hartwell of New York City, John Kerr 
and Charles E. Corby of Brooklyn, and H. A. Himely of 
Far Rockaway. : 


The Holbrook Land & Water Company, Provo, Utah—to 
acquire, cultivate and dispose of lands, construct and ac- 
quire reservoirs for impounding water, canals, aqueducts, 
conduits, fumen, pipes, ditches, dams and other things 
necessary to impound, contiol and distribute waters for 
irrigation, domestic and power purposes, including the 
erection and maintenance of electrical transmission lines 
and systems. Capital stoce, $300,000. Incorporators and 
directors: | Lafayette Holbrook (president), Emily A. 
Holbrook, B. S. Hinkley (secretary and treasurer), all of 
Provo; James A. Melville (vice-president), and Joseph E. 
Ray, of Fillmore. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED NOVEMBER 15, 1898. 


ELECTRICO RAILWAYS AND RAILWAY APPLIANCES. 


614,082. Intermittent Electric Surface Conductor. Frank 
Burger, Fort Wayne, Ind., assignor of three-fourths 
to Henry M. Williams, same place. Filed July 23, 1897. 

614,121. Electric Switch Mechanism for Electric Railways. 
John M. Murphy, Torrington, Conn., assignor of two- 
thirds to David F. Halstead, New York City, and Wil- 
Ham M. Keepers, Newark, N. J. Filed Sept. 3, 1897. 

614,133. Switch--hiftiog Mechanism for Electric Cars. 
Jeremiah P. W. Roach, Concord, N. H. Filed Feb. 1, 
18 


98. 

614,151. Electric-Car Truck. Edward Cliff, Newark, N. J. 
Filed Aug. 24, 1593. 

614,208. Trolley. Francls A. Le Court, Rockport, Mass. 
Filed June 17, 18:8, 

614,321. Trolley-Controiler. John Dolan, Dayton, Ohio. 
Filed April 23, 1898, 

614,412. Electric switch-Operating Mechanism for Rall- 
ways Lous E. Walk ins, Springfield, Mass., assignor 
of one-half to George M. Jewett, Glenville, Md. Filed 
Sept. 7, 1598. 


ELECTRIC LIGHTS AND APPLIANCES. 


614,318. Portable Electric Lamp. Owen T. Bugg, Jr., New 
York City. Filed March 15, 1898. 


ELECTRICAL MACHINERY AND APPARATUS. 


614,076. Alternating-Current Motor and Mode of Oper- 
ating Name. Charles S. Bradley, Avon, N. V., assignor 
to the General Electric Company of New York. Filed 
June 22, 1895. 

614,225. Electric Meter. 
Filed Dec. 4, 1597. 

614,573. Arrangement for Exciting Magnets of Dynamo- 
Machines. Maux Deri, Vienna, Austria-Hungary. Filed 
July 27, 1898. 

614,394. Starting Resistance for Alternating-Current Mo- 
tors. Ernst L. K. F. Kahlenberg, Berlin, Germany, as- 
signor to the Siemens & Halske Electric Company of 
America, Chicago, Ill. Filed Dec. 30, 1897. 


TELEPHONE AND TELEGRAPH APPARATUS. 


614,207. Telephone. Exchange System. William E. M. 
Jackson, Chicago, III. riled Jan. 14, 1896. 


BATIERIES. 


614,228. Method of Oharging Secondary Batteries. Cyp- 
rien O. Maitloux, New York City. Filed April 24, 1891. 

614339. Electric Accumulator, Frederico Pescetto, Turin, 
Italy. Filed Dec. 24, 1897. 


MISCELLANEOUS. 


614,199. Magnetic Chuck. Oakley S. Walker, Worcester, 
Mass. Filed March 11, 1897. 

614,240. Traction-Dynamometer. Edward A. Uehling, 
Newark, N. J. Filed Oct. 15, 1897. 

614,270. Insulated Supporter for Electrlc or Other Wires. 
Oharles K. King and George A. Mead, Mansfield, Ohio; 
said Mead assignor to the Ohio Brass Company of 
Ohio. Filed June 29, 1898. 

614,288. Thermostat. Edward Cary, New York City, as- 
signor to Alice Gilbert and Charity Cary, same place. 
Filed Sept. 16, 1897. : 

614,401. Sigoaling Apparatus. Morris Martin, Malden, 
Mass , as-ignor, by mesne assignments, to k. Benedict 
Herzog, New York City. Filed Sept. 23, 1885. 


DESIGN. 


99.682. Drop for Use in Electrical Warp Stop-Motlons. 
'" William H. Baker, Central Falls, R. I., and Frederic E. 
Kip, Montclair, N.J. Filed Oct. 25, 1898, 


Ludwig Gutmann, Peoria, Ill. 


TELEPHONE AND TELEGRAPH. 


Oblef Hale of the Kansas City, Mo., Fire Department 

has invented an electric fire alarm which is claimed to be 
superior to the systems now in use. As described in the 
Kansas City Journal,“ the apparatus is a combination of the 
telephone and the graphophone, so arranged as to work 
automatically. The idea is to place thermostats at frequent 
intervals about the various rooms of a building and con- 
nect them by wires toa graphophone which is connected 
with the business telephone of the house. The wires from 
all) the thermostats on any one floor run to a reproducer 
which is poised above a wax cylinder in which record bas 
been made. The thermostats on the next floor are 
connected with a reproducer poised over another line. And 
so on for all the floors of the building. The thermostats 
are so sensitive that a very little increase in the haat in the 
room, such as would be made by a fire in any portion of it, 
breaks the electric circuit. This lets the reproducer for that 
particular floor drop upon its proper wax cylinder, and the 
graphopbone begins repeating its alarm into a telephone 
transmitter connected with the central office which noti. 
fles the tire department.“ 


An ordivance has been introduced in the city council of 
Columbus, O., granting a 25-year franchise tothe Ohio 
Telephone Company to operate in that city. According to 
the provisions of the ordinance the company is to allow 
the use of its poles for the police and fire-alarm telephone 
systems, furnish 75 telephones free of cost to the city and 
pay an annual rental cf 1 per cent. on the gross receipts of 
the company on the first $100,000, 2 per cent. on the gross 
receipts over $150,0C0 and 3 per cent. on the gross receipts 
over $20),0C0. The rentals fixed by the ordinance are $3 a 
month for residences, $a month for business houses, unless 
the company places its lines in a conduit, when the right 
is reserved to add to the price not to exceed $1 per month 
The percentage is to be assessed on the gross receipts as 
made out in an affidavit by the president or superintendent 
of the company on or before January 15 of each year and 
paid into the general expense fund. 


The Automatic Telephone Company of New Bedford has 
been organized in New Bedford, under the laws of Massa- 
cbusetts, The capital stock is $100,002, par value of shares 
$50. Thirty prominent business men of New Bedford are 
the incorporators, who have elected the following officers 
and directors: President, John W. Macomber; vice-presi- 
dent, F. T. Akin; treasurer, Frederick Taber; clerk, 
Arthur £, Perry; directors, the above and B. F. Brownell, 
Lot B. Bates, Frank R. Kirby, Jos. Poisson and J. L. Gil- 
lingbam. The company proposes to construct a first-class 
underground telephone system, with private metallic 
circuits for each subscriber, and long distance instruments, 
as soon as 500 subscribers have been obtained; 400 have 
already been secured. 


A Boston exchange states that the Erie Company has 
recently introduced in Texas a new class of service that is 
known as the one way five party service." That is, one 
may have a telephone in bis residence from which he can 
communicate with all the subscribers connected with his 
exchange at the rate of $12 per annum, but no one is 
allowed to call this subscriber and his name is not listed on 
the boeks. This same class of service is furnished for 
business purposes at $15 perannum. Other improvements 
in the service have beta made receutly, and President 
Glidden, who has just completed a tour of inspection on 
the Pacitlc Coast and in the Southwest, has arranged for a 
further material betterment of the system in various direc 
tions. 


A dispatch from Embreville, Tenn., to the Knoxville 
Journal states that the directors of the Nolacbucky Tele- 
phone & Electric Company recently declared a dividend 
of five per cent., payable December 1. This company 
started three years ago with a capital of $2,500 and a line 
fifteen miles long. It now has eighty miles of main line. 
Both towns of Washington county, Jonesboro and Jobnson 
City, are thoroughly gridironed with its wires, and all the 
progressive men in the county are on the list of subscrib. 
ers. The company has recently completed a metallic cir- 
cult to the Greeue county line, which will enable it to give 
all subscribers through connection to Knoxville via the 
Greeneville, Morristown and People's telephone lines. 


The Iowa Telephone Company purchased a switchboard 
which had been on exbibition at the Trans. Mississippl 
Exposition at Omaba and will install it at the Sioux City, 
Ia., exchange. The cost of the board was $20,000. It is 
knownasarelay multiple board, common battery system, 
with electric lamp signal, and by means of the multiple 
feature one operator receives a call and completes the 
connection without having to transfer it to a second oper- 
ator, thus avoiding mistakes and mnisconnections. 


The Electrical Committee of Councils at Philadelpbia on 
the 18th inst, took up for consideration an ordinance 


amending the ordinance granting privileges to the Stand 
ard Telephone & Telegraph Company. After a brief dis- 
cussion, developing some opposition to the amended 
clauses, the matter was laid over for future consideration. 
Mr. Wetter, one of the firm that built the conduit for the 
company, who was present, said tha$ 1U8 lineal miles of 
conduit had been laid; that the company had a well 
equipped factory in the city for the construction of tele- 
phonie apparatus and tuat the enterprise was backed by 
Philadelphia capital. 


A Paris dispatch to the N. Y. Morning Telegraph states 
that the French Government has solved the much vexed 
telephone problem and will at once introduce in Paris and 
all the larger cities of the country a new system of tele- 
phone service. The plan provides for the erection of a 
large central station and a number of substations in dif- 
ferent parts of the city. Waiting rooms will be provided 
for the accommodation of the senders and receivers of mes- 
sages. The latter will be delivered from substations or 
from the central station at a cost of five cents. It is be- 
lieved that under the new system the public will be better 
accommodated than ever before. 


E. O. Spalding of Atlanta bas been appointed by Judge 
Emory Speer of the U. S. Court temporary receiver of the 
Augusta Telephone & Electric Company, in the sutt of 
Thomas & Post of New York. The company is operating 
the largest telephone plant in Augusta and uses the Strow- 
ger eystem. The Atlanta Constitution says that Mr. 
Spalding can command all the money needed to put the 
Augusta company on a sound basisand carry out plans for 
the extension of the service. 


A final settlement has been effected between the U, 8. 
Post Otlive Department and the Western Union Telegraph 
Company. The amount found due that company on account 
of the rates fixed by Postmaster General Wanamaker and 
the rates claimed by the company aggregated $260,000, 
which bas been paid. 


All negotiations have been closed between the Oregon 
Telephone Company and the Santiam Telephone Com- 
pany for the purchase of the latter's line which connects 
Salem witn Turner, Aumsville, Sublimity and Stayton, 
Ore. The former company is now pusbing forward at 
a rapid rate, and expects to have a 'pbone in every city in 
Oregon before many months pass. 


The telephone line from Tishomingo has been completed 
to Silo in the Iudian Territory. Telephone connection is 
now complete between Tishomingo, Silo, Oakland, Em- 
met, Ardinore and other small piaces in the Chickasaw 
nation as well as with Durant and Denison, Texas. 


A few nights ago an electric light wire at Jackson, Tenn., 
fell across the telegraph wires of the Nashville, Chatta- 
nooga & St. Louis road, burning out the switchboards and 
setting tire to the stations seventy miles up the line and 
sixty miles down the line. 


The work of constructing a telephone line on the west 
shore of Lake Champlain, from Whitehall to Piattsburg, 
has been completed. The line also extends to Upper Jay, 
Ausable Forks, Keeseville, Elizabethtown, Keene and 
Westport, 


Duluth will soon have telephonic connections with 
Cloquet and Cariton. The Duluth Telephone Company 
has obtained the privilege of running its line through the 
latter place. The compauy has a large force of wen at 
work and it is expected that the line will be completed in 
afew weeks. 


The new telephone line between Opelika, Ala., and La- 
fayette has been completed, and Opelika is now the center 


. of anetwork of wires extending in every direction except 
‘to Birmingham. 


W. F. Vandiver, F. M. Billing and others bave been 
granted a franchise for the establishment and mainten- 
ance of a telephone system in Montgomery, Ala. 


The Carolina Mutual Telephone Company's plant at 
Charleston, S. O., has been purchased by the Gordon Tele- 
phone Company. 


The Board of Education of Colorado Springs, Col., are 
considering the question of putting in telephones in the 
school buildings. 


New Companies Incorporated. 
The Blissfield Telephone Company, Blissfield, Mich 
Capital stock, $3,000. 


The Inter State Telephone Company, Cleveland, 0.—to 
construct and operate a telephone line from Cleveland to 
Cincinnati, 
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ELECTRICAL SECURITIES. 


The subjoined quotations of Electrical Securities dealt in at the leading commercial centers are compiled from special reports received by Execrarcrry from a variety of sources. 
The utmost care is cxercised in their collection and preparation, and every effort is made to secure accurate and reliable information. The management of this Journal will esteem it 
& favor to have brought to their attention any inaccuracies readers may discover in these columns. 


i i i LUE ; lateral; cons., consolidated; const., construction; conv., convertible; com., common; deb., debentures; exten., 
Abbreviations : crt. indb., certificate of indebtedness; coll., collatera ns., ^ paid; pla., preferred; mig, mortgage; tr., trust; A., annually; 3, semi-annually : 


ion; gen., general: g., gold; guar., guaranteed; inc., income; imp., improvement; 
; quarterly: we O., Apl. and Oct.; F. &. A., Feb. and Aug.: M. & S., May and Sept.; J. & D., 


uly and Dec.; J. & J., Jan. and June. 


STOCKS. 


PASSENGER RAILWAYS. | 


Capital Stock. - 
Bate and Date ot aid 


WANE. per Author: d Issued. |7 Last Div. Asked. 


PASSENGER RAILWAYS. 


Fan. Pre 


Capital Stock. 


„„PC 
Antharz dl Issued, 


Bato and Date of 


Last Div. Bid, |Acked 


Albany, N Y.- Nov 21: 


R Go 100 2.000, 000 91,750, 0001 XQ., Aug. 98. 151 158 
TRO ty Railway Co ... 100 2,000,000] 2, 000, 0001 & Q., Aug , 98, | 55 67 
Traction Oo. (Saratoga) 100 50,000 50,000 2 2 e000 . ee 
Allentown Pa.—Nov 21: 
Allentown & Lehigh Val. Trac. Oo. 4,000,000} 1, 500, 0 0000 ee 15 
Bridgeport, Conn—Nov 21: 
S Miren Traction o 100 2,000,000] 2. 000, 0001 & Aug., N. 50 s 
Baltimore, Md.—Nov 21: l 
Baltimore City Passenger Ry. CO. 25) 6,000,000) 2,500,000 5 96 8., J nl 2, n 2s. ra 
aBaltimore Consolidated Ry. CO.. . . 25|10,000,000| 9, 177.0002 & S., July 1 4 
Central Ry. Co. of Baltimore City. 50 300, 000 800, 0006 % A. Dec, a 
asgs.—Nov2l: 
pend Street Ry 25 5,000,000| 1,081,925|1 & Q., Jan.15, '97 13 13% 
North Shore Traction OOo. . . com. 100 4,000,000} 4,000,000 ES eu: K 1 
North Shore Traction Co........ pfd. 100! 2,000,000| 2,000,000/6 % S., A. , p 8 
b West End Street Ry. Co.. . . com.] 50 10.000.000 9,085,000 3% % sS., Oct., | 98. ro lace 4 
Went End Street Rv. Co...8 % pfd. 50 6,400,000 6,400,000 4 y» Oct. 1. 98. 26 9 
Boston Elevated R. R... . . . . . 100, 10,000,000 214 % Aug. 98, 7 
N. V. Nov 21: 
F & Newtown Ry 100! 2,000, 000 1. 928.4002 & Fcb. 1, 1898. PES i 
Brooklyn Rap. Transit Oo., i corir: 100 999055 90 e 5 tus, 
ights Railroad......|.... 200, ( : "——— es 8 
e Oly RR. bad ^ guar| 100| 12,000,000, 12. 000. 000 2% & Q., July, 98. 286 | 240 
eBrookly n, Queens Oo. & Sub. RR.|....| 2,000,000| 2,000,000 i XM 8 5 E s 
Coney Island & Brooklyn RR....... 100| 1,000,000 19900 x . 1,'97. 254 2 
Kings County Elevated..........--- , 4,750,000, 4,750, i 555 
Kings County Traction Doe "d 100 4,500,000 1:500 X July 26, 70 e. 
asaau Electric Railroad ....... ptd.,...... ,000, ,000, . n » 
A enile Avenue Railroad...... ..| 50} 2,000,000 3,000,000 bola e. olas 
gBrooklyn, B aw, E. Railroad.. — 1,000,000 1, 1 266 „„ 6 „6 „6 „ 
Buffalo. N. V. Nov 21: "rt 
i lls Elec. Ry... 100| 1,250,000] 1.250,000| . .......... 
Bufalo Railway G0. Elec. $Y...) 100 6,000,000 5,870,500] & & Dec,'9T. |77 | 18% 
S O.— Nov 21. : 
ceti adn Rail!road...........| 100| 8,000,000| 8. 000. 0001 * Q., Aug.. 8 | 56 57 
Oolumhus Centra: Street Railroad..| 100| 1,500,000 1,500,000} ............ oo x 
— N . l: 
Charleston, S. C.- Nov 21; 
Charleston City Ry. Co......... ©.. 50 100,000 100,000|8 % B., Jan., '98 ee ss 
enterprise City RR. Oo. 26 | 1,000,000] 250.0000 as 85 
Chicago, III. — ov 21: 
Chicago City Ry. Oo. . . | 100] 12,000,000! 12,000,000] 8 * Q. 290 | 299 
Ohicago & South Side R. T. RR..... 100 10.323. 800 10.323. 00⁰ͥ⁰ſe h ꝗ 10 - 
Lake Street Elevated RR... 100, 10,000,000! 10, 000.0000000 . 11M 
Metropolitan West Side Elev. Ry... 100) 15,000,000, 15. C00. 000. os 8 
Met. West Side El. const. stk........ 100 15,000,000] 2,500,000} ........ eo zi 
North Chicago Street RR........ .. 100, 10.000.000) 6, 600.0006 % Q., Oct., 98. oe 230 
ANorth Chicane CH brews — 180 A 8855 , 2 900 S ee es 
8 hicago City WAY... 0,000 1.603. 0000 ais - 
(Went Chitses St. RR. Oo............ 100, 20,000,000, 18, 189,000 135 % Q., Oct. 98 | 98X| 99 
jChlcago West Div. Ry... guar.|....| 1,250,000, 624.900 35 X ee T 
tCbicago Psesenger Ry.......guar.| 100 2. 000, 000 2,000,000/5 & 8. — | 8 
Cincinnati, Ohio. Nov 21: : 
incinnati Inc. Plane Ry.......com. 1,000,000] 575. 0000 2 
9 Inc Plane Ry...... ee 5 150.000 150.000 26 &., Feb., 9. z 75 
Cincinnati, Newport & Cov. 8t. Ry. 100| 4.000.000 8.500, 000 2934| 80 
lOincinnati Street Ry. Co... - 95959 95575 50 18,000,000 14,000,000 1 D x Q., Jan., 98. 1181 3 1183 
Mt. Adams & Eden Park Inc. Ry.| 60 2,500,000| 2. 200, 00017 % Q.,Jan., 98. | -- ve 
Cleveland, Ohio.—Nov 21: 
Agron, Bed. & Olev. Elec. R.. ee 100 1,000,000 1,000,000 % % Jan., 198 89 41 
Oleveland City Ry. RETTER TETTT, ******| 100} 8,000,000 7,600,000 3 . „ Oct., 98. 70 $4 
eveland Electric Ry............... 12 000| 12.000,000|34 % Q., Oct., 98 78% 7914 
Cl 100 12,000, 
Detroit, Mich.—Nov 21: ~ 
it Citizens’ Street Ry.......... 000,000] 1,250,000] ............ m 
Fi Wayne & Belle Isle Ry.......... 1o 290000 400.0005 % July, 98. 175 
Ra pid N Peasin ....| 250,000 _ 250,000} ............ 90 | 100 
Detroit Electric Railway zzz 1,000,000| 1,000.000| ............ rae ey 
Wyandotte & Detroit River Ry..... 100 200,000] .......... i 100 | 110 
Dayton O.—Nov 2l: "m 
tv Railway CO. com 100} 1,500,000 1,470,600 1% „Jan. „N. a 
9135 Railway Oo.... ........... Pfd.| 100 600.000 600,000, the & U., Jan. 1,'98 135 156 
People’s Street Railway...... eret 1.100. 0000 . | swear nts 102 | 103 


Unlisted. f Ex div. . ; 

a Consolidation of Baltimore Traction Company and Citv & Suburban:Railway Company. 
Oompeny controls Oitizens’ Railway, Nortn Baltimore 5 Rallway, Baltimore 
& Curtis Bay Street Rall way, Baltimore & Powhatan Railway, PimlIco & Pikesville Railway 
aud Wallbrook, Gwynn Oak & Powhatan Railway and Park. 

b Leased to Boston Elevated Railroad Company. 

e Owned by Brooklyn Rapid Transit Company. 

d Leased to Brooklyn Heights Railroad. Oo., which guarantees 10 & on capital stock. 

e Block owned by Brooklyn Rapid Transit Company; road operated by Brook) Hte. Co. 

(Stock owned by Kings County Traction Company; road leased to Nassau Electric RR 

Owned by Atlantic Ave. RR. and leased to Nassau system. 

f $30 per share on Outre nd ius CAD! paid as rental by lessee—West Chicago St. RR. Oo.; 
6280, 100 of stock owned by North Chicago Street Railroad Company. 

í Gontrols by lease Chicago West Division Railway, Obicago Passenger Railway, and 
Wert Obicago Street Railroad Tunnel Company. 

į 85 % per annum paid on outstanding capital as rental by lessee—North Ohicago Street 
Rail Company; $625,100 of stock owned by West care Street Railroad Company. 

b Majority of stoo ovd JA 9 West Toa wey Company: 6 % on §1,000,- 

mock guaranteed b est cago Street Raiiroed Company, lessee. 
ve Ganciunsti 89. Ry. do. has purchased tbe Mt. A. & Eden Park road, assuming its bonds 


Hartford Conn.—Nov 21: 


Hartford Street Ry. Oo........ PARN $4,000,000| $200,000|3 % B., Jan.,’98. |140 
Hartford & West Hartford RR .....| 100) 1,000,000) 247.000) ............ - 
Holyoke Mass. Nov 21:' 

Holyoke Street Ry. Oo............. | 100] 00. 000 400, 0006 & A., Jan., 98. |185 

Hoboken, N. J.—Nov 21: 

North Hudson Oo. (N. J.) Ry. Oo...| 25| 1,280,000] 1,000,000|8 &. 1892. 109 

Indianapolis, Ind—Nov 21: 

Citizens’ Passenger RRR LUCES 6,000,000 5,000,000 669602 24 

Lancaster, Pa. Nos 21: 

Pennsylvania Traction Oo 100 10,000,000 ay at ——— — ee 
Lancaster & Col. Electric Ry...... oe ä 7 . . .. idu 
West End Street Reilway.. e eee . eoeee Caceres 2 000 acces 000000000 oe 

Louisville, Ky.— Nov 21: 

Louisville V 100 4,000,000 8,500,000 25 % t Oct., : * i 

Louisville 214 APUD AAA pfd 100 2,500,000 2,500,000 2 % , Oct. 1. 98 0 

Minneapolis. Minn. Nov 21: 

Twin C Ra id Transit... .. . Com.] 100 17,000,000) 15.010.000] _............ 27 

Twi p Amd v 8,000,000} 1,714,200 132 % Jan., 98. 01 

n City Rapid Transit....7 % pfd. wees „114, 4 *. oy 98. 

Montreal, Canada. Nov 21: 50! 4,000,000} 4,000,0008 % S., M. & N 273 

Montreal Street Ry. Co.. sped. bel NM. ° 

Toronto Street Ry. Co.... 69595 2 100 6,000.000 6,000,000 1% * 8., J. & J. 10 

Memphis, Tenn. Nov 21: 

Memphis Street Railway Co. . . 100, 600, 000  500,00C| . . 15 

New Haven, Conn.- Nov 21: 

Fair Haven & Westville RR.........| 25) 1.500.000  900,0004 3% S., Sept. "97. | 62 

New Haven Street Railway OOo. . 100 1,250,000] 1. 000. 000 2% & A., July '96. | 60 

New Haven & Centerville. 62 6 6 „ „% 6 „6 „ 100 700,000 ,000 %%. ee 

Winchester Avenue RR.............| 25, 1,000,000} 600,000) ............ 40 

NoN ricana, 555 40 240.000 240,0004 % 8., J 98 151 

nal & Claiborne RR. 0 2 23 2 d ` i 2 an., ied 

New Orleans & Carrollton RR......| 100; 1. 200, 000 1. 200. 000 1 % Q., Jan., 98. 120 

New Orleans Traction CO. . com. 100 5,000,000 8,000,000. Veiis ar V AN Sides 1% 

t amem ra] EI EST EI^ 

bNew Or. City & Lake RR. . uar| 100 2,000000 2.000.000 4 % S., Jan., 98. 81 

Orleans Railroad.......... M cath 50| 500,000 185,000 1% %., June, 94. | 28k 

St. Charles Street Railway..........| 50} 1,000,000| 1. 000, 000 1% X. Jan., 98. 517 

N š 100| 600.000 600,000 215 % Q. 245 
cChristopher & 10th Sts. RR. guar 100 650.000 650.000 2 % Q., July, 98. 160 

Dry Dock E. Brdw’y & Batter RR. 100 1. 200.000] 1. 200.000 13e % G., Aug., 98, 180 

dMetropoliten Street Ry. Co. 100 80,000,000) 90, 000.000 114 % Q., Oct 8.175 
eBleecker St. & Fulton Fy. Ry. guar inn 2 100800 peehi a% t3 July, '£8. AE 
fBroadway & Seventh Ave. ..guar. 100 1.800. 000 1.00. 000 274 g d 
RIDE E MINER RR. guar 100 1.000000 1'000 000 4%Q +60 

£ venue e 000. O00. e 
142d St. & Grand St. Ferry RR. guar 100 750.00 74. 000 424 X Q. 150 
jNinth Avenue KW.. ..guar. 100 RO. O00 800,000 scce so seese 200 
kSixth Avenue RR............guar 1n 9 a 425 — ae 

3 SH ps = Oo--EUAT.| 100 2.500.000 1,282,000 2% Q.. July, "98. 178 

Third Avenue RR...................| 100 12,000,000! 10,000,000 $? p. sh. Aug. 18. |155 
m42d St., Manhatv'le & St. Nich. Av 100 2,500,000 2,500,000,  ........ eee D. 

*Union (Huckleberry) Ry, ...... | 100| 2,000,000| 2.000, O00 . . 

Newark N. J-—Nov 21: 

Consolidated Traction Co. of N J 100 15,000,000! 15. 000.0000 514 

100 6,000,000 $6,000,000! ......... eee 
Newark Passenger Ry............. 100 504.000 504.000 113 X A 195 
nRapid Transit Street Ry...... es ., , 2 E 

Pittsburg, Pa.—Nov 21: 

Allegheny Traction Coo. 50] 500,000 500.0000 49 

oOonsolidated Traction CO. . . com. 50) 15,000,000, 15,000,000 2 , Jan., 98. wh, 

Oa T 8 55 Oo......pfd. 80 3 399000 3%, May, 97 6514 

en Traction is vue eee e v Ep 500.000 000,000 eůoomnnmnmm à 
gU Sene racon ee dead 80 i000 000 1 % A. 33 
r Duquesne on WS e . 000, 8 ee 
sPittsburg Traction Co. 50 2,500,000) 1,900,000 3 &. Aug., 98. 

Fed ral St. & Pleasant Valley Ry..| 25 1. 400.000 1,100,000 272 96, Jan., 98. 253: 

Pgh., Allegheny & Man. Trac. CO. 5^? 8,000,006. 12.4. . 2 . Ang., '95 e 

E tteourg & Birmingham Trac. Ry. 25 8,000,000| 8,990,000 % , Jan., '96 . 

Pittsburg & West End Ry. .........| 50 1,500,000] 1.500.000 % A., June 80, 98. 

Second Avenue Traction Co., oom. . 50 4,000,000) $4,000,000, . .. O ee 

Suburban Rapid Tranait Co......... 50 800,000 200.000! ............ - 
* Unlisted. f Full paid. | Outstanding. Ex div. 

Leased g. t 


to New Orleans Traction Company at 6 & on stock. 
ny at 8 X on stock. 
c Leased to Centra! Oroastown Rail at 8 X; on stock and interest on bonds.. 
d Operating the former Met. Trac. syntem, that corporation having become extinct, 
e Leased to 28d Street Ry. for 99 years; leasc assig 


a 
b Leased to New Orleans Traction Com 


J Leased to Houston, West Strect & Pavonia 
Leasea tww Metropolitan Street Railway at 8 
Leaseo to Metropolitan Street Ry. for 99 y 


í Leased to Metropolitan Street Railway for 


Leased to Met. 8t. Ry. for 99 years from April 20, 1892; € % first5 years 
Leased to Metropolitan Street Railway for $145,000 per annum. : 


ned to Metropolitan Street Ry. 


18 % on stock. 


l Leased to Metropolitan Street Railway for 18 per cent. on capital stock, 
m Oontrolled by Third Avenue Railroad by 


n Dividends of 1% & yearly guaranteed b 


o Controls by lease the Alleg’ny, Cent., Citizens, Duquesne, Fort Pim and Pitts 
ted on Company for 8 


p Leased to Oonsolida 


s Leased to Consolidated fraetionjOompany tor? X 


y 


urchase. 


nso} 


idated Traction Company. 


Ferry—now Metropolitan Street Railway. 
* on stock until Oct. 1, 1897; 


thereafter 9 & 
ears from Jan. 1, 1896, at $2)5,000 per annum, 


8 XX thoreafter 


'h Trac, Oo 


r annum on value o oe 
q Leased to Fort Pitt Traction Oom ny for 6 & on $8,000,000 capital soak. 


r Leased to Consolidated Traction mpany for 4 


% On capital stock: afte: October, 
eapital stosir after October 


318 


ELECTRICITY. 


[VoL. XV., No. 20. 


PASSENGER RAILWAYS. 


NAME. 


New Bedford Mass- Nov 21 
Union Street Railway Oo..... 


Northampton, Mass- Nov 2): 
Northampton Street Rv............. 


Omaha, Neb.— Nov 21. 
Omaha Street Rv. 


Paterson. N. J.- Nov 21: 
Paterson Rv. Oo. 


Providence. R. J.—Nov 21; 
United Traction & Electric Oo ..... 


Philadelphia.—Nov 21: 
Fairmount Park Trans. Uo...§20 pd. 
Hestonville, Man. & Fairmount.. 
Hest'nvl'e, Man. & Fairm't..6 % pfd. 
aFairmount Pk. & Had. Pass. Ry. 
Union Traction Co. $1254 pd 
e Hlectrie Traction Oo. 
dOitizens’ Passenger Rà)y 
eFrankford & Southwark Pas. R 
fLebigh Avenue Ry. Co......... 
fLombard & South Street Ry.. uis 
dsecond & Third Streets Hy.. 
cPeople's Traction Oo.. 
gGermantown Passenger Ry. ea 
Green & Coates Passenger Ry. 
hPeople’s Passenger hy....coimn. 


Peet oe 


hPeople's Passenger Ry.. pid. i s 
(Philadelphia Traction Coo. : 
jUatherine & Bainbridge 8€...... 
3 Pass. Ry. . . . guar.. 
ire Passenger Ry. Co è 
Philadelphia City Pass. Ry.. 


P hiladelpbia & Gray's Fy. RR. 
{Ridge Avenue Passenger Hy... 
ik uiiadelphia & Darby Ry.guar. 
jl7th & 19th Sts, Pass. Ry. guar... 
jTbirteenth & 15th Sts. Pass. ity. 
Union Passenger Ry. Co. 
1West Philadelphia Pase. R.. 


Rochester. N. V. Nov 21: 
Rochester Railway (TI 


Reading, Pa.—Nov 21: 

Reading Traction Co. . .... 8 
kCity Passenger Ry. . ... . s 
[Kast Reading Electric Ry ............ 


St. Louis Mo.- Nov 21: 
Fourth Street & arene 5 
Jefferson Avenue Ry. Co 
Lindell -R ù/ꝶ7 y.... e 
National Railway Oo. 990909900906 948€ 
Cass Avenue & Fair „ 
Citizens! ERR, 9 2 eee 
8t. Louis RK... (TEREE ESE EEEE] 
Missouri RR... 
People’s RR. Oo 
Soutiert Electric Ry.. . . . . com. 
Southern Electric Ry. (C 6 % pret. 
8t. Louis & Suburban R.. 
Union Depot RRR. 


San Francisco, Cal. Nov. 

California St. Cable RR... . 
Geary Street Park & Ocean RR. 
Market Street Ry. 
Presidio & Ferries RR. dads dx 


Scranton, Pa —Nov 21: 


ecranton Railway Co... 
m Scranton & Oarbondale Trac. ' Qo.. 
m Scranton & Pittston Traction Oa.. 


Springfield Ill.—N.v 21: 
Springtield Consolidated Ey .. 


Springfield O. Nov 21: 
Springfield Street Ry..............- MS 


Springfield, Mass.—Nov 21: 
springfield Street Ry........ 


Toronto 5 21: 


Toronto Ry. Oo.. Mewes ‘ 
Montreal Street Railway Co.. 


Vy Rangon, D. C.— Nov 21: 
Belt H 
Capi 
Columbia Ry. OO c 
Kckington & Soldiers' Home e wee 
Georgetown & Tenallytown Ky.. 

Metropolitan KR. Co........ ere és 


Worcester, Mass. Nov 21: 
Worcester Traction Co........com. 
Worcester Traction Co......6 % ptd. 
Worcester & Suburban Street Ky... 
Wilkesbarre, Pa.—Nov 21: 
Wilkesbarre & Wyoming Val. Trac 


2 2 „ „ „%%%. 
„ % e 


„„ % %% „%% %% %%% % „„ „ E % „ „ ane 


eoeon ne 


eee eeeeaeeeoeses „ 


eesoaeoees 


ese „% Ge 


Capital Stock. 


Par Munere Issued. 


Rate and Date of 
Last Div. 


$ Unlisted. f Paid in. f Full paid. | Outstanding. Ex div. 


a Leased to Hestonville, Man. & Fairmount Passenger Ry. for 6 & on stock per annum. 
{Electric, People'sand Philadelphia Traction companies. Fixed charger 
aad all indebte ness of constituent and leased companies assumed by Union Traction Com. 


all shares owned by Union Traction Company 
rankford & Southwark Passenger Ry. assumed by Electric Traction Oo. 


b Oonsolidatio;. 


a 
PYP, Practicall 
d Lease to 


e Leased to Electric Traction Company 
Controlled by Frankford & Sout WALK Passenger Railway. 
g Leased to People’s Passenger Railway at $5 per share. 


A Majority of stock owned b 
4 Leased to Union Traction 


| Lease transferred to Union Traction Ocmpa 


tj Leased to United Traction Oo. ata rental ‘ol $10,000 per an. in 1866-7-8, $20,000 p. 
1299-1900 and $80,000 per annum thereaftez, payable semi-annually, rontal declared asa 


guaranteed by Keading Traction Company. 
guaranteed by Reading Traction Company. 
opereted by the Geranten Railway Company, formerly Scranton Trae. Oo. 


dead semi-annual! y. 
ke Dividend of 10 * 
Dividend of pe 
we Leased and 


People's Traction Company. 
ompany. 


Bid. | Asked. 


100| $860,000; 2350, 000 2 &, Feb. 98. aie 160 
100 900, 000 225,000 4 & A., Jan., 98. 165 
5,000,000 6,000,000 990609800999000900909€ 25 80 
1,250,000 1,250,000 900000900900000090 54 ee 
8,000.000| 8,000,000/34 96, Jan. 98. 68 70 
2,000,000| 1, 770,000 2 %, Dec. '97. 1440. 
1,966,100} $1 968, 1002 5% 5 July 15, ae 40 ee 
683,900! 533,900 8 % S—J uly, '98 67 os 
800,000 8300.0003 3% Feh. 1, 98. 66 .- 
80,000,000| 29, 930,450 ..... . . 2,74 27% 
saca spew): , ea 80 
500, 000 f 192,500 $9 share Q. 820 | .. 
eagrecve 1, 875000181 Laha e A TAPED ae 
1.000,00 % /ꝙ%c;llll!! - 
EEST 1,000,000; A. & O. 89 90% 
1,060,000 771,075 89 "a ad Mar. 98 65 : 
10,000,000| £6,000.000]3 %, A , April, 93. š 
1. 500,000 1572, 800 85.25 share 1858. 184% 186 
500,000 150.000 8 % Jan., 1898. 185 F 
1,500,000 740,00o q 42 . zm 
750, 00 277, 102 . . . .. .. eoe 
30,000,000|120,000,000 $2 p. sh., Oct. 98. | 9378 9334 
"9299 400, 6 % A—Mar '98. ee 
1,000,000) 520.000 86 share—July,'98.140 | 145 
600,000 600, 0000 [U[ P. . A 
1.000, 000 [475,000/$7.50 share July'98 170 180 
1,000,000| 298,650 $3.50 share July 98 90 vs 
750, 000 1420,000 812 share, July 98. 283 | 800 
CNN 1200,000:82 share July, '98. Sk 
V eR [250,000 144 9s Sa July, '98. 157% " 
1,000,000] 1335.000 81 11 0 A., July, 8 2.0 
1.500, 000 1900, 000 $9.50 hee July '98,22U s 
750,000 750,000,810 share, July 98 225 | 25C 
5,000,000 5,000,000 2ereeenaeoeeae 18 15 
1,000,000] 1,000,000 Semi- an., Jan. & Jy| 18 20 
850, '850, 000 Jan. 4, 98. 114 . 
1,000,000] 11, 000, 000 Jan., 98. 65 oe 
800,000 150,000 TIEN ecc "9 oe ee 
400,000 400,000 2 % Dec., 1888. ee ee 
2,500,000} 2, 400, 00015 % Oct.,'98. 147 149 
2,500,000 2,479,000 1 x, Oct., 98. ee wove 
2.500.000 2.500.000 659552 66 oo ee ee 
2,000,000] 1,500,000 4 %, Oct., 98. 90 | 110 
2,000,000) 2,000,000 2 86. July, ’98. 95 |105 
2.400.000 2:300,000]1$2 & Oct., 98. — 170175 
1,000,000 300.000 50c., Dec., 89. 22 ee 
500,000) — 500,000 5i 
1,000.000| 1, 000, 00003 X. July, gg. 114 | 116 
2,500,000) 2,500,000 62 | 5a 
4.000, 000 4,000,000/8 X A., July, . | 175 
1.000.000 600, O00 SO. monthly 108 | 109 
1,000, 875,000,82.50 share, '96 45 50 
18,750,000| 18, 750, 000 G., 60c. per share. | 58% 54 
1,000,000 550,000 % 26% 0 85, ee 
6,000,000 2,500,000 eveneg Geers Lad) 12 15 
500,000 ,000 €009600909009*99€ eg008 14 18 
1,050,000 1,060,000 % oo s ee 
950,000 750,000 000 000000080000000 seso oe 
1,000,000 1,000,000 00000008000 0000000 ee oe 
1.200, 000 1,166,700,8 % A. 200 | 205 
6,000,000) 6, O00, 000 14 % 8. 106 | 10:14 
4,000,000| 4,000,000 |4 % S. 2/8 27556 
500,000 500,000)  ............ . 
100 112,000, 000 12,000,000 '65c. per sh, Oct. 97. m 79% 
400,000 400,000,6 % A. 70 
707 ,000 652,000 ee**909808*9*9990€ 17 ee 
200,000 200,000| ....... $n si us 
1.000, 000 458.900 2% % Q. 128% 180 
8,000,000} 3,000, 000 . 12 14 
2,000,000; 2, 000.000 8 % S., Feb., 98. 98 | 300 

550,000 542,5004% 9€, 1897. 85 sen 
5,000,000! 5.000.000] 1%, Jan., 97. 24 29 


| 


Alel. 


Capital Stock. 


LTELEPHONE AND TELEGRAPH OOS. 


m] Bate and Date of 
NAME. Par aud Issued. Last Div. Bid. | Asked, 
Boston, Mass.— Nov 2t: 
American Bell Telephone Oo.......| 100| 50,000,000| 28,650,000 4 XQ. Oct., 98. |z81 |288 
Erie Telegraph & Telephone Oo.. I Aug. 98. 7874 7534 
New Eng Telephone Oo........| -. 10,394,000 10,804,600 $160 ,Aug.'98. 18 
New YOPk.-Nov21: 
American Telegrapb & . 100 14, 000, 000 14, 000, 000 155 9 95 | 97 
Central & South Am. Teleg. Oo.....| 100 6,500,000] 6,500,000 15« & Q. 107 |109 
*Commercial Cable Oo.... .........-| 100 10, 000, 000 10, 000, 000 157 % Q. 1&0 ... 
Franklin Teleg. Oo. . . . . 25 % guar) 100 1, 000, 00 ...... |1 8. 40 | £0 
Erie Telegraph & ' Telephone ---..| 100| 85,000,000, 4. 500, 0001 Q., Aug.,'98. | 7514| 75% 
sGold & - 6 . 100| 5,000,000] ...... |! à. uo |.. 
rnafional Dosti Leit .guar6%| 100 8,000,000] ...... |13% XQ. 109 |.. 
Mexican FF 100] 2,000,000} ...... 80 
ew Yor ew Jersey Te e , 
*Pacific & Atlantic Telog. 6 J 4 X 25 7000000 pisc Tí 7 AEN 18 80 
*Postal Tel ph Cable Co.........| 100| 15,000,000) 15,000,000]1 & Q. 2 lee 
*Sout’n & Atlantic Tolg. Oo.guar.5 4 25| 990.000 889.525 2 % B. 92 |. 
5 nice Tel apa Oo..| 25| 500,000 5 8., July, 98. 110 118 
egra ITI FTN A ee j e d 0 3 
tDiv. guar. by Poetal Teleg. Oo. SUC LAS a Pre A 
Miscellaneous. Nov 21: 
American Dist. mele (Phila.).....| 25| 400,000] ...... |1% Q. Aug.,'98. | 14 |. 
Bell Teleph. Co. (of Senad.) . . 100 8,168,000. 8,169,002 & SS. 178 174 
Chesapea « & Potomac Telep. Oo..| 100| ...... ree Kee 81 à 
Chicago Tele ond do sw edu d RA RR 1000 PERE — 735 210 
Canta Dist g& Telg.Co.(Pgh.).| 100 750,000! 750,000 1327 124 
Ra & Bay States Telegraph Oo.| ..| ...... 74 | 76 
son River Telephone Oo.......| 100| 2,000,000 2,000, 00001 * 75 | 80 
Ne Telegraph Cor Kun 500 2,500,000| 2,500,000|294 d 2 112 [lu 
Providence (R. x.) Teleph. Co "E. NEUE . 8955 
Southern New Eng. Teleph. Oo.. 100! 8,000,000} ...... 121 135 


ELECTRIC LIGHT AND ELECTRICAL MFG. COS. 


Boston, Mass.—Nov 21: 
Fort Wayne Electric Oo............. 


Ft. Wayne Elec Oo. T. Sec Serles A. 
General Electric Co. [old com 
General Electric Co. [new]. “ 


T.-H. Elec. Oo.. T. Secur., Series D. 
Westinghouse Elec. & Mfg.Co.com. 
Westinghouse El. & Mfg. Oo. pfd. 

Westinghouse Kl. & Mfg. Oo. assent. 


New Vork. Nov 21: 
Edison Elec. Ill'g Oo., New York.. 


* Edison Elec. Ill'g Oo., klyn.. 
Edison Ore Milling Oo.............. 
Edison Electric Storage E 
General Electric Oo. fold]. com. 


General Electric Oo. [new]. 
[nterlor Conduit & Insulation Oo.. 


Pittsburg, Pa.—Nov 21: 
\llegheny Oounty Light Oo........ 
fast End Electric Light Co......... 


Philadelphia, Pa.—Nov 21: 

Edison Electric Light Oo........... 
‘Electric Storage Battery CO. oom. 
"Electric Storage Battery Co...pfd. 
‘Penna. Ht., Lt. & Pow. Oo....com. 
‘Penna. Ht., Lt. & Pow. Oo..... fd. 
Northern Elec. Light & Power Go.. 
southern Elec. Light & Power Oo.. 


Misco Deu —Nov 21; 
Brush Electric Co........................ e. 
Bridgeport (Conn. 
Missouri-Edison (8t. 5 com. 
ddy Electric i 29 . ss 
Hartford (Conn. ) lec. Light Oo.. 
dartford (Conn.) Lt. & Power Co.. 
New Haven (Conn.) Elec. Lt. Co... 
Narragansett 1 R. I.) Elec. 60. 
Rhode Island tec. 

Royal Elec. Co. (Montreal) 
Toronto (Canada) Elec. Light 80. 
Chomson-Houston Welding Oo... 
Woonsocket (R. I.) Electric Co... 


tOn Aug. 17 last by a majority vols of 
10 $20,827,200. of which $18,776,00) is common and $2,551,200 preferred. 


ALLIED INDUSTRIES. 


40,000,000| 80,460,000|2 % Q., Aug., 1898. | .. 
18,276,000| 18,276,000|  ...... 82 
e* 296 "ecc [EN 234 
1/666,000| 3,999008 34 X Q., Oc oe 
, , , , 1 4 * t np 
11,000,000| 8,195,126|  ...... 25 
9, 188,000 7, 988, 000 149 
4,000,000 4, 000, 000156 & Oct., 08. n 
$9 «9 one ecc cc [EN 11 
* * 6 9» „0 CE E 28 
40,000,000. 80,460,000 2 & Q., Aug, 1898. | .. 
18,276,000: 18 276,000 82 
1,000,000| 1, 000.000 41 
500,000 500,000 J. & J. 165 
800,000} 800000 G ae 
2,000,000 esoo 00 eeeene 144% 
8,500,000 000200 0000 
5,000,000 oo „ 50 
5,000. 0000 . 500. P Sh., Oct. '97.| .. 
5,000,000 coe (6%,0 97. 8 
6,500,000 E dno $5800 dis Jan.11'97! 1834, 
187,500 187,500 . 16 | 
500, 00 — 40 
eeeo EJ 6 0 0 0 11 
850,000 2 2 „ 0 „„ [END 125 
175,000 ann 4% 
100,000 evocare acco 177 
1,200,000} ...... 25 Q., Oct., 86. 84 
94 2 CEEE EE] oven 118% 
1,000, 0000 25% Q 15231 
1,085,000| 1,085,000| 122 * Q 135^, 
[IIIS beooao 3 8, Dec. 1, 96. 00 
. LR LJ 6 „ „„ oe 1 


the stockholders the capital stock was reduced 


Ex div. 


30ston Mass.—Nov 21: 
American Electric Heating Oo......... 
{treet Ry. & Illu'g 5 
Jnited lectric Recuri Oo... pfd. 


New Vork. Nov 21: 
Jonsolidated Electric Storage Oo... 
tdison Kuropean. 0 
aey Oar Heating & Lighting Oo.. 
rthington Pump CO.. com. 
Northington Pump Co..........pfd 


Philadelphia, Pa,.— Nov 21: 
\cetylene L. H. & P. Oo......885 pd. 
tlectro Pneumatic Tal ‘Co OT 
Inited Gas Improvement Co. .scrip. 
Welsbach Commercial Co..... eom. 
Welsbach Commercial Oo......pfd. 
Welsbach Light Co 
Welsbach Light Oo., ‘Canada 


Pittsburg: Pa.—Nov 21: 
Oarborundum Mfg. Oo.............. 
3tandard Underground Oable Oo... 


Miscellaneous. Nov 21: 
*Barney & Smith Oar Oo.......com. 
*Barney & Smith Oar Oo .......pfd. 
Billings & Spencer Co......... 
Johne-Pratt OO. svoseecR us 
*Pratt & Whitney Oo...........00m. 
*Pratt & Whitney Oo. . pfd 
Still well-Bieroe Co. TIPTTTETTETM OOM, 
LUN. weit Oo. eee eeseacors Lid. 
Shults Beltin 

R$. Oharles Oar Oo 


~ © Unlisted, 


900% „„ „%%% „„ „%% „„ 


„„ % % „% Geran 


50| 10,000,000 


5,500,000 Hn 
2,000,000 7% 
1,000,000 [IX] 

1,500,000 coss 
10,000.000 acces 
8,500,000 — 

500,000 2% 

625,100 eas 

500,000 i 

200,000 Dese 
1,000,000 Q 

cae 3X 

LE E E E EMI 1X & Feb. 98. 
ies 2 X Sept. 1, 97. 

600, „„ 


er sh. Feb. . 988 85 
May 2, 98. 92 |1C0 


9%! 16 
102 101 
86“ 40 
99 |101 
— 10 
51 32 
88 834 
ee 244 
117 liig 
.. [15 
(0 | 65 
90 33 
85 | 88 | 
90 100 
OQ 8 
45 |t0 
es | 98 
82 | 87 
85 | 90 


aw 


av 


Tas 


Nov. 23, 1888.) 


ELECTRICITY. 


319 


BONDS. 


PASSENGER RAILWAY. 


Amount. 
‘Authorized. Issued. 


Interest 


NAME. Bid. 


Albany, N. Y. 


Date of Quotation— Nov 21, 1898 
The Albany Ry.............-.. 1st mtg. 5s. 2882 
The Albany Ry. Oo. . Cons. mtg. 5s. 
— Albany Ry. Co. Gen. mtg. 5s. 


Watervleit Turnpike & RR. Ist mtg. 6s 
Watervlelt Turnpike & RR. ad mtg. 2 150, 


oy Oity Railway Co . lst 
nterest guar. by Albany Ry. Oo 
Princi and interesi guar. by 
Àl R 


ny Ry. Co 
Baltimore Md. 
Date of Quotation—Nov 21, 1898 


Baltimore City Pass. Ry. . . Ist mtg. g. 58. 
Baltimore Traction Oo....... 1st mtg. 5s. 
Baltimore Trac. Co.. Exten. & Imp. g. 6s, 
Bal. Trac. Co. No. Balto div.1st mtg. g. 5s 
Sry Trac. Co. Coll. Trust,1st mtg. g. 5s. 


- 
- 
- 


TE 


- 
- 


Baltimore Traction Co. Convertible 5s. 
Central Pass. Ry. CO.. . . Ist mtg. 6s 
Oentral Pass. Ry. Co. Cons. mtg. g. 5s. 
ty & Suburban Ry...... lst mtg. g 5s. 
Lake Roland Elev., ............1st mtg. 5s. 
Metropolitan Ry. (Wash. ). Ist mtg. g. 58. 
+The bonds of the Baltimore Traction 
Oo., the City & Suburban Ry. and the 
Lake Roland Elev. were all assumed by 
the Baltimore Consolidated Ry. Co. 
18151,0001n escrow to retire Ist. mtg. bds. 


Boston. Mass. 
Date of Quotation — Nov 21, 1898. 


Lynn & Boston RR. Ist mtg. g. 58. 
West End Street Ry........ Deben. g. 5s. 
West End Street Ry....... Deben. g. 4448. 

191,074,000 in escrow to retire outstand- 
Ing bonds of absorbed companies, 


Charleston S. C. 
Date oj Quotation - Nov 21, 1898. 


eL en Street RR... . Ist mtg. 5s. 
Oharleston City Ry.......... lst mtg. 6s. 
¢Controlled by Charleston St. Ry. Co. 


Chicago III 


Date of Quotation— Nov 21, 1898, 


Ohicago Oity Ry........... x 
puce Passenger Ry...... lst mtg. 66. 


LEE 


8882 
888888888 


88 


t 
- 
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47,000 


88 
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La 
o 
— 


- 
- 


ps 


Chicago Passenger Ry...Cons. mtg. 6s. 
Chicago & So. Side R. T...1st mtg. g. 5s. 
hícago & So. Side R. T........... 48. 
Chicago West Div. Ry..... lst mtg 4s, 
ke Street Elevated RR..lst mtg. g. 5s. 
Metrop. W. Side Elev. Ry. Ist mtg. g. 58. 
North Chicago St. RR........ lst mt 
North Chicago St. RR. ...Cert. indeb. 6s. 
North Ohicago City Ry...... lst mtg. 6s. 
North Ohicago Oit Š 
West Chicago St. RR... lst mtg. 
West Chicago St. RR........ Deben. 
West Chicago St. RR... Con. mtg. g. 58. 
W. Ohicago St. RR. Tunnel. Ist mtg. 5s. 
eemable at option on 60 da. notice. 
Funded debt assumed by Ohicago W. 
v. Ry. Oo., controlling interest of 
which is owned by W. Chicago St. RR. 


Oo., lessee. 
Subject to call after Oct. 1, 1899, at 
$110 and interest. 

Assumed by W. Chi. RR. Oo., lessee. 
Int. guar. by W. Ohicago Si. RR. Co. 


Cincinnati, O. 


Dato o/ Quotation—Nov 21, 1898 


Oin. New. & Cox. St. Ry. Ist Con. mtg. g.5s 
Mt. Adams & Eden P'k In.. Ist mtg. 6s. 
Mt. Adams & Eden P'k In. . Ist mtg. 6s. 
Mt. Adams & Eden P'k Inc. Cons. mtg.5s 
. Oov. & Cin. St. R 
[8o. Oov. & Oin. St. 
Assumed by the a . Oo. 
$250,000 reserved to retire lat mtg. bds. 


Cleveland, O. 


Date of Quotation—Nov 21, 1898, 


Brooklyn Street RR. CO. . . Ist mig. 68. 
Cin. New't & Oov. St. Ry. Cons. mtg. 58. 
Oleveland City Cable Ry. . Ist. mtg. 5s. 
Cleveland Electric Ry. Co. Ist mtg. g. 5s. 
Columbus (O.) Cent. Ry. . . Ist mtg. g. 58. 
A Kast Cleveland RR.......... lst mtg. 5s. 
Ft. Wayne (Ind.) Elec. Ry. Ist mtg. g. 6s. 
Lorain (O.) Street Ry. . . Ist mtg. 6s. 
tSt. Ry. Oo., Grand Rapids. . let mig. 5s. 
751, 900,000 in escrow to retire bouds of 
absorbed companies, marked a. 
[Interest guar. by Cons. St. Ky. Co. 


Detroit, Mich. 
Date of Quotation— Nov 21, 1898, 


Detroit Citizens’ St. Rx. . Ist mtg. 5s. 
oe Isle Ry.. - mtg. 6s. 
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New Haven Conn. 
Date of Quotation—Novy 21, 1898, 
N Ha St. eee eetene lst . * 
New Haves — 2 
Winchester Avenue RR. Ie mig. g. 5s, 
W \nehestex Avenue RH. Deben, g, 9 


PASSENGER RAILWAY. 


New Orleans La. 

Date of Quotation— Nov 21, 1898, 
Canal & Claiborne RR........ lst mtg. 68. 
Crescent City RR 
Orescent City RR....... Cons. mtg. g. 5s. 
New Orleans City RR... . . Ist mtg. 6s. 
tN. Orl's City & Lake RR..1st mtg. g. 5s. 
N. Orleans & Carrollton RR. ad mtg. g. 6s. 
Orleans Railroad CO.. . . Cons. mtg. 6s. 
tSt. Charles St. RR. Co......1st. mtg. 66. 

19423,500 in escrow to retire New Or- 
leans Oity RR. Co.’s Ist mtg. bonds. 
1890,000 outstanding. 


New York. 
Date of Quotation— Nov 21, 1898. 


s.s... 


117 Atlantic Av. (Brooklyn). Ist gen. mtg.5s 
116 Atlantic Av. (Brooklyn)..Cons. mtg. 5s 
104 Bro'dway & 7th Ave. Ist cons. mtg. g.5s 
117 roadway & 7th Ave......... lst mtg. 5s 
103 Broadway & 7th Ave..........2d mtg. 5s 
Gee Broad way Surface... Ist mtg. 5s 


ooklyn Heights RR...... lst. mtg. 5s. 
Brooklyn, Q's Co. & Sub'n..1st mtg 5s. 
Brooklyn, Q's Co. & Sub'n..1st cons. 58. 
Brooklyn Rapid Transit......... gold 5s. 
Bleecker St. & Fult'n Fer’y RR. Ist mtg.7s 
Cent P'k, N. & E. R. RR. Ist cons. mtg. 7s. 
Central Crosstown 4 REDE 


m Dock,E. Bd'y & Bat'y j^ rer SF 

..Berip5 . 
1 Av. RR. Co Cert. indebt. 6 %. 
42d St., Man. & St. Nich. Av.. Ist mtg. 6s. 
42d St., Man. & St. N. Av. . 2d mtg. ine. 6s. 
Lex. Ave. & Pav. Ferry RR. Ist mtg. g. 58. 
Metropolitan St Ry Co..g. m. cl. tr. g. 5s 
Second Avenue Ry..Gen. cons. mtg. 5s. 
Second Avenue Bp eceseces ss Deb. 58. 

ede ete 


105 
10514 


let mtg. g. 58. 
Twenty-third Street Ry... Ist s 68. 
Twenty-third Street Ry..........Deb. 5s 


Union (Huckleberry) Ry..... lst mtg. 5a. 
tt Westchester El c RR. -- lst — 58. 


,085,000 in escrow to . 
8 retire gen. mig 


184,850,000 in escrow to 
obligations. perma 


| cag aam in escrow to retire lst and 2d 
m 


f bonds. 
n treasury, $80,000. 


Ed Il guar ke brie EM 
Toronto Canada. 
Date oj Quotation—Nov 21. 1898. 


Montreal St. Ry............ es Bt mtg. 5a, 
Toronto St. Ry............. Ist mtg. g. 3 


1$35,000 per m. single track authorized. 
8600,000 in escrow to retire 6s due in 1901. 


Philadelphia. 
— Date of Quotation Nov 21,1898 


185 y for the shares of the Electri d 
People’s Traction lines purchased. A 


Pittsburg, Pa. 


Date of Quotation— Nov 21 1898. 
Birmingham, NER & Allentown...... 6a. 


Central Traction Oo............... lst mtg. 5s 
Citizens’ Traction Co. . lst mtg. 5s 
Duquesne Traction Co. Ist mtg. 58 
*Fed’! St. & Pleas. Val. Jack's Run.....5s 
Fed'l St. & Pleasant Valley. Oons. 5s 
Millvale, Etna &Sharpsburg.............. 5s. 
Pittsburg, Crafton & Mansfield........... 58. 
Traction Co............ Ist mtg. 5s. 
Pittsburg & Birmingham...... Ist mtg. 5s 
Pittsburg & West End......... lst mtg. 5s 
*Pg'h., Allegh. & Manch.....Gen. mtg. 5a 
Second Ave. Traction Oo............. — 


Providence R. I. 
Date of Quotation — Nov 21, 1898. 


9844 
105 || Newport Street Ry. . .. Coupon 5s 


United Trac. & Elec. CO. Ist mig. g. 5e 


St. Louis. 


Date of Quotation—Nov 21, 1898, 
8 & St. Louis RR... ... ISt mtg. 5s. 
Ave. & Fair Gds. Ry. . Ist mtg. 5s. 
Oitisens’ Railway Oo.............let mig, 6s, 
^ HOomp. Hits., Un. De. & Mer. Ter aa 
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PASSENGER RAILWAY. 


St. Louls. 

Date o) Quotation— Nov 21. 1898. 
Jefferson Avenue By............18¢ mtg. 5a. 
Lindell Ry. Co....................... let mtg. 5e 
Missouri RE. o. 

Mound City RR. Oo.............. lst mtg. 6a. 
eople’s RE. Co....... — 18$ mtg. 6s. 
People’s RR. Oo.................... 2d mtg. 7s. 
eople’s RE. Co................ Cons. mig. 6s. 
St. Louis & E. St. L. Rlectric..15$ mtg. 6e. 
St. Louis RE. Co............... wince st mtg. 5a 
St. Louis & Sub. Ry. lst mtg. g. 5e 
t. Louis & Sub. Ry........ Tee Income 5s 


Southern Electric Ry....Cons. mtg. 6s. 
Taylor Avenue St. Ry...... lat mtg. g. 6s. 
nion Depot RR. Co. . Ist cons. mig. 6e. 
Union Depot RR. OO. Oons. mtg. 6e. 
Controlled by St. Louis RB. Oo. 
Controlled by Union Depot RR. Oo. 
Controlled by Lindell BR. Co. 
$200,000 in escrow to retire let & 2d 
mtg. 
fon con in escrow. 


200,000 in escrow to retire lst mtg. 


San Francisco Cal. 

Date of Quotatton— Nov, 1898. 
California St. Cable RR. Ist mtg. g. 5s. 
t Ferries & Cliff House Ry. . . Ist mtg. 6s. 
Geary St., Park & Ocean RE..1at. mtg. 58. 
Market St. Cable Ry. Co.....18t mtg. g. 68. 


ode. 


Metropolitan Ry. Oo................. lst mtg. 
Omnibus Cable OO. 1st mtg. 6s. 
Park & Cliff House RR. ... Ist mtg. 68. 
Park & Ocean RR. . . .. ... Ist mtg. 68. 
Powell St. Ry............. e... 18$ mig. 6s 
Sutter 8t. Ry. Oo...... T€ let mtg. g. 58 
TOontrolled by Market St. Ry. Co. 


Washington D. C. 
Date of Quotation— Nov 21, 1898. 


Belt Ry. .A. ˙ 00 18 mtg 5a. 
Columbia Ry. . '« mtg. 6e. 
Eckington & Soldiers’ Home, ~ mtg. 6s. 
Metropolitan RR. Co. Coll tr. cons. 6s. 

+$50,000 in escrow to retire 1st mtg.bds. 


Miscellaneous. 
Date of Quotation—Nov 21. 1898. 


Bridgeport Traction Oo........ lst mtg. 5e. 
Buffalo (N. Y3 By. Co...... Cons. mtg. 5s. 
Citizens’ St. R. (Ind' polis). Ist cons. m.5s 
Crosstown St. Ry. (Buffalo). Ist. mtg.5s. 
Columbus (O.) St. Ry...... lst cons. g. 5a. 
nsolidated Traction (N. J.). Ist mtg.5a 
Crosst’n St. Ry. (Colu’s, O.). Ist mtg.g.5s 
enver City Cable Ry. Ist mtg. g. 68. 
Denver Con. Tram"y Co. . Con. m. g. 5s. 
Louisville (K y.) Ry. . Ist cons. mtg. g.5s. 
Minneapolis St. Ry. Ist cons. mtg. g. 5s 
No. Hudson EN .J.). Cons.mtg. 5e 
Hudson Co. Ry. (N.J.)..2d mtg. 5s. 
Wo. Hudson Oo. Ry. (N. J.). . . Deb. 6a. 
Paterson (N. J . mtg. g. 68. 
Rcchester (N. Y.) Ry............ 1st mtg. 5s. 
St. Paul City Ry. ... . . ... Cons. g. 5s. 
9$. Paul Oity Ry... .... . ... Deb. g. 68. 


151, 000, 000 in escrow to retire Ist and 
d mtg. bds. 
1$800,000 in treasury. Bonds guar. by 
Buffalo Ry. Co. 
{$760,000 in escrow to retire bonds of 
o. C. St. RR. Co. 


$87,000in treasury. 
$960,000 res’ ved to redeem prior liens. 
25000 in escrow, 
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400,000 1905 M. & N. 
1.500.000 1911 F. & A. 
700,000 1916 M. & 8. 
800,000 19100 A. & O. 
125,000 1902 J. & D. 
75,000 1902 M. & N. 
800,000 1904 J. & J. 
75,000 19080 J. & J. 
2,000,000 1900 M. & N. 
1,400,000 |1921| F. & A. 
800, 0000. 
500,000 1909 M. & N. 
500,000 1918 J. & J. 
1,091,000 19000 A. & O. 
1,787,000 1918 J. & J. 
900,000 19150 J. & J. 
„000 1914 M. & S. 
671,000 1921 A. & O. 
8,000,000 1918 J. & J. 
2,000,000 1918] A. & O. 
850,000 1912 J. & J. 
250 000 1914 J. & J. 
700,000 1912 M. & S. 
900, 1918) M. & N. 
450,000 19200 J. & J. 
500,000 |1914| A. & O. 
200,000 19110 J. & D. 
500,000 19010 J. & J. 
1.688, 000 1928 J. & J. 
8,543, 00 1981 F. & A. 
8, 000, oo0 1983 M. & N. 
27886, 000 1982 M. & N. 
2,261,000 1982 J. & J. 
18,9865, 00 1933 J. & D. 
572,000 1988 J. & D. 
8, 800, 00 1920 J. & J. 
000 1988 A. & O. 
4,981,000 19800 J, & J. 
1,050, 0001919 J. & J. 
2,878,000 1928 J. & J. 
550, 0001928 M. & N. 
489,000 1902 F. & A. 
10 ot J. & D. 
, 1000 e. & . 
4,298,000 1987 iei 
1, 000, oo0 19000 


101 108 
107 109 
107 108 
101 108 
98 101 
9734 100 
100 101 
10034 | 101K 
103 104 
60 65 
118 115 
112 113 
102% | 108% 
114% 116 
115%} 117 
114% 2 
1 100 
1285 129 
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112 1-55. 
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100 105 
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96 100 
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*With int’rest 


ELECTRIO LIGHT AND ELECTRICAL MFG. 008. 


Boston, Mass. 
Date oj Quotation Nov 21, 1898. 


Edison Elec. Illuminating Oo., Boston. 
General Electric Oo..gold coup, deb. 58.. 


Pittsburg, Pa 
Date of Quotation— Nov 21, 1898 
Allegheny County Light Co. . . 6s. 


Allegheny City Electric Light.. ... 48. 
Westinghouse Elec. & Mfg. Oo. Berip 68. 


Miscellaneous. (Nov 21, 1898.) 
Edison El. Illg. Oo. (N. York) Ist m. 5s.. 
Edison El. Illg. Co. (N. Y.) con. m. g. 58. 
Edison Elec. Illg. Co. (Brooklyn) 
Edison Electric Light (Philadelphia) 
Edison IIIg. Co. (St. Louis)) 
Mo. Elec. Lt. Co. PH Ioue qa mtg. 6s. 
Mo. Elec. Lt. Co. (St. Loula)...2d mu 6a. 
United Elec. Light & Power Oo(N. Y.).. 


2 000 
10,000,000 


— 
* 


m 


eote oo 


8,750,000 |1922 


Quar. 


eavccores 


eoeveer 


TELEPHONE AND TELEGRAPH. 


Miscellaneous. 
Date of Quotation Nov 21. 1898. 
American Bell Telephone. . .. . . 78. 


Northwestern „ GG oss 78. 
N. V. & N. J. Telep & Telg Oo. gen. mtg. 56 
Ohesapeake & Potomac Teleph. Co. . . 58. 


1911 


J. & D. 


ALLIED INDUSTRIES. 


Miscellaneous. 
Date oJ Quotation— Nov 21, 1898. 

American Electric Heating...........Ds. 600,000 
A rmington & Sims En . Qe veccccvessccccccsers 969909609999 
Berney & Smith Oar 08000009 0900090990 voe 6009900900 

C*rborundum Mfg. OO 9öĩo ssec os ceo es . 665090099 

Won Pump 00. . 00 

*Unlisted Nominal 


2 „0% 0 
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108 
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NOTES FOR INVESTORS. 


Lats quotations for copper are: Electrolytic, 128@12}:.; Lake, 13c.; casting, 
12800122. 


. The Third Avenue Railroad Company, New York, has declared a quarterly 
dividend of $1.75, payable November 30. Books reopen December 1. 


The Stilwell-Bierce & Smith-Vaile Company of Dayton, O., has declared a divi- 
dend of 2 per cent. on its preferred stock, payable December 1. Books reopen De- 
ceniber 1. i 

At a special meeting of the stockholders of the Bossert Electric Construction 
Company, Utica, N. Y., on the 16th inst., it was decided to increase the capital stock 
from $16,000 to $75,000, to consist of 750 shares of $100 each. 

Judge Grosscup of the U. S. Circuit Court at Chicago has declared null and void 
the ordinance giving a street franchise to the General Electric Railway Company 
on the ground that proper consents from property owners were never obtained. 


In the U. S. Circuit Court at Chicago last week Judge Showalter entered a de- 
cree ordering the sale of the Metropolitan West Side Elevated Railroad, the upeet 
price to be $6,000,000. It is expected that the sale will take place early in January 
next. 

It is stated in a dispatch that the Milwaukee Street Railway Compal. y. upon a 
guarantee that competition in the street railway business will be shut out, hasagreed 
to pay, in addition toits taxes, an annual sum which will amount to $1,000,000 in 
ten years. 

At the annual meeting of the Third Avenue Railroad Company, New York, on 
Weduesday last, Samuel Kiker was chosen a director to succeed R. W. Tailer, re- 
signed, and John Beaver, treasurer, was appointed secretary temporarily in place of 
Alfred Lazarus, whose death occurred on the Tuesday preceding the meeting. 


The Newport News and Old Point Railway & Electric Company of Newport 
News, Va., on the 16th inst. filed in the Elizibeth City County Court a mortgage 
deed, securing $920.000 of bonds issued by th» railway company. The bonds were 
sold to Alexander Brown of Baltimore and the Maryland Trust Company. 


The directors of the Newport & Fall River (Mass.) Street Railway Company 
have declared a semi-annual dividend of 3 per cent., payable January 1 to stock of 
record December 15. This is the first dividend declared by the company. The road 
has been in operation since June 19 and up to November 1 earned net $20,897. 


„Suit has been entered at Pittsburg, Pa., by the Pittsburg & Birmingham Trac- 
tion Company against H. Sellers McKee, Murray A. Verner and others, who, as 
charged in the bill, did by various contrivances, schemes and acts in 1891, 1892, 
1893 and 1894 cheat and defraud the Traction Company out of a sum exceeding 
51.000, 000.“ 

The reorganization committee of the Staten Island. N. Y., Rapid Transit first 
mortgage 6 per cent. bonds, due January 1, 1913, J. W. Davis, chairman, announces 
that a large proportion of the bonds have already been deposited with the Guaranty 
Trust Company of New York, and that the time for receiving additional deposits 
bas been limited to December 5. 


The amalgamation of the Kings County Electric Light & Power Company and 
the Brooklyn Edison Electric Illuminating Company went into effect on the 14th. 
The Edison Company will continue its organization as heretofore, but the electric 
light business will now be directed by the managers of the Kiugs County Company, 
which represents a union of the Citizens, Municipal, Edison and Kings County 
companies. 

A report comes from St. Louis that consolidation of five of the largest street 
railway corporations in that city, of which the Lindell Railway and the Missouri 
Railroad are the principal lines involved, is now under consideration and will be 
arranged by January 1. The present capital stock of the five roads is $6,400,000 
and they are bonded for $3,700,000. The consolidated lines will be incorporated for 
510, 000, 000. . 

The negotiations looking to the consolidation of the City Passenger Railway 
Company and the Consolidated Street Railway Company, of Baltimore, will, it is 
thought, eventually culminate in the purchase of the former by thelatter. Should 
thiscome to pass about $12,000,000 would probably be involved iu the deal and 
$1,000,000 or more would be expended in immediate improvements, including the 
change of some cable lines to electricity. 


The annual returns of the Connecticut street railroad companies for the past 
year, now in the hands of the State oflicials, show that the most prosperous roads, 
judging by the dividends paid, are the Hartford Street, 34 per cent.; Danbury & 
Bethel, 4 per cent.; Fair Haven & Westville, 6 perceut.; New London Street, 5 per 
cent.; Norwalk Street, 44 per cent.; Waterbury Traction, 3 per cent., and the Win- 
chester Avenue, which paid in dividends last year a sum equal to over 8 per cent. on 


its stock. 

A press dispatch states that à consolidation of the electric light companies of 
Baltimore has been virtually completed. The plan is to merge the Brush Electric 
Company, the Edison Illuminating Company and the Northern Electric Company 
into à new company, which would havea capital stock of $5,000,000 and bonds of 
$4,000,000. The Brush Company iscontrolled by the Westinghouse Company of Pitts- 
burg, and the Edison Company is owned by the General Electric Company. The 
Northern Electric Company is composed of Baltimore capitalists, 


Under the decision of Judge Coxeobtained last month against the General Elec- 
tric Company, sustaining the patent of L. B. Marks on an arc lamp infringed by the 
General Electric Company, the Marks Enclosed Arc Light Company has compelled 
the removal of a number of General Electric lamps installed in New 
York. Notice has also heen served on B. Altman & Co., the largest users of General 
Electric lamps in New York. to remove the lamps. The General Electric Company 
is alleged to have sold 49,000 of these lamps, all of which infringe the Marks 


patent. 


The Boston '' Advertiser" says: ''The result of tbe over-bonding of many 
Connecticut electric roads has become apparent in their reports. Out of 27 only 10 
have been able to pay dividends so far this year. These 27 roads have during the 
past nine months issued approximately $11.311,800 of bonds as compared with $9,- 
092,800 last year, and yet their gross earnings show but a slight increase, while the 
net show an actual decrease. The time is not so far distant when the first flush of 
the boom in trolley roads will have worn off. Thus it is likely that a general reor- 
ganization througbout the country, similar to that in steam roads will begin. Nat- 
urally there are mavy electric lines to which these strictures do not apply, but the 
majority are certainly open to them." 


Henry Clews in a letter published in the New York '' World" speaks opti- 
mistically of the business outlook, and, referring to the stimulating effect on trade of 
the approaching Paris Exposition, says: The most marvellous ingenuity we 
shall see there displayed will undoubtedly be in the various uses of electricity. This 
wonderful agent is coming wore and more completely under human control every 
day and new uses are constantly developed. It is bound to play a very important 
part in the future and will almost revolutionize many industries, and instead of the 
present concentratiou into huge manufacturing establishments, the tendency will be 
toward distribution. We shall soon see it installed in the humble apartment of the 
lowliest workingman, and many tasks may then be finished amid the peaceful sur- 
roundings of his home, and who can gainsay the great moral benefit ensuing. 
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EDITORIAL NOTES. 


The unusually heavy 
fall of snow which 
visited this region on 
the 26th and 27th 
inst. succeeded in 
throwing out of service almost without exception 
every conduit electric railway system operating in 
New York City. Trouble was experienced on all 
the eleotrio lines of the Metropolitan Street Railway 
Company which prevented the running of oars for 
periods ranging from a few bours to twenty-four. 
For some reason the line apparently the least affeoted 
was the Madison avenue line, whereas the Lenox ave- 
nue line bad to stop operating on the evening of the 
26th and traffic was not resumed until the follow- 
ing evening. The other electrically operated lines, 
namely those along Second, Sixth and Amsterdam 
avenues, fared about as badly as that along Lenox 
avenue. The storm, leaving a fall of 12 inches of 
snow on the level in the city, was probably without 
exception the most trying that has visited this 
neighborhood since the adoption of conduit eleotrio 
traction by the Metropolitan Street Railway Com- 
pany, and what undoubtedly added to the diffioulty 
in keeping the lines in operation was the fact that 
80 severe a snow storm was scarcely looked for so 
early in the season and oonsequently caught the 
street railway companies unawares. 

The stalling of the several underground trolley 
systems is explained by President Vreeland of the 
Metropolitan Company as follows : 

* The snow of Saturday last was of a particularly 
wet kind, and melted quickly when it touched the 
rails of the street car lines. Ioe then formed. In 
the case of the eleotrio lines the presence of ioe on 
the tracks prevented the wheels of the cars coming 
in contact with the iron rails, thus preventing the 
establishment of aocirouit. Having no electrical 
power the oars, asa matter of course, could not 
move.“ 

For that matter, however, this trouble was not 
confined solely to the conduit systems, but was also 
experienced in New Jersey, Long Island, and in fact 
in all the surrounding country, on the overhead 
trolley systems as well. The stalling of all the oon- 
duit systems owing to ice on the rails, which is a 
very serious matter in a city such as New York, 
brings up the question as to why tbe wheels and 
rails are relied on at all for completing the cirouit. 
As the Metropolitan Street Railway Company is 
obliged to spend between $60,000 and $80,000 a mile 
when putting in its conduit systems it would seem 
as though for a few thousand more provision could 
be made for a complete metallio oirouit without re- 


The Recent 
Snow Storm and the 
Underground Trolley. 


gard to the rails, and thus the chanoe of all the lines 
becoming inoperative in a snow storm would be to a 
great extent eliminated. In view of the fact that a 
storm such as the last means the loss of thousands of 
dollars to the company in fares, it would certainly 
seem as though it would be to its interest to provide 
a metallio circuit independent of tbe rails, to say 
nothing of the convenience of the publio. 


X kK X 


So-called aerial railways, or those 


An Aerial in which the oars are suspended 
Electric from an overhead structure of 
Railway. some description, bave been 


thought of and suggested from 
time to time as a means of overcoming some seem- 
ingly insurmountable difficulty, but none has as yet, 
at least to our knowledge, ever been constructed and 
put in actual operation. About a year ago a oom- 
pany was organized and plans drawn for an aerial 
railway over what is known as the Dyea trail, an 
extremely diffloult portion of the route leading to 
the Klondike. In this case a heavy cable suspended 
on steel columns thirteen feet in beight and 100 feet 
apart was to have served a3 the traok, from whioh 
specially designed oars were to have been hung by 
means of steel bars. A second oabl attached to the 
car itself was to have drawn it along by being 
wound upon a stationary motor located at an inter- 
mediate station on the line. The whole arrange- 
ment wa; apparently very crude, but this could 
probably be acoounted for in the inaccessibility of 
the locality and in the desire on the part of the pro- 
moters to furnish some means of transportation 
which could be rapidly constructed. Recently, how- 
ever, an eleotrically operated aerial railway bas been 
suggested in Germany on which the work of oon- 
struction has actually begun. Some method of brane- 
portation was found necessary connecting Elberfeld 
aud Barmen, two oities situated about eight miles 
apart. Owing to local oiroumstances and to the 
topography of the oountry, apparently the only 
available route was over the bed of the river Wapper, 
but strenuous objections being raised against any 
obstruction of the river to navigation, the building 
of an aerial railway was determined upon. With 
this idea in view, inolined structaral steel girders are 
being placed in either bank about sixty fees apart 
and will be held in position by means of longitudi- 
nal beams and trusses to which the rails will be at- 
tached. The structure will necessarily be quite high, 
as a number of bridges bave to be passed over and a 
headway of sixteen feet is required between the 
bottom of the conveyance and all bridges. Theoars 
will be bung from two rails, the axles of the wheels 
being supported on movable trunnions. Aooess to 
the cars, which will have a seating capacity of fifty, 
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will be had at given points hy means of iron stair- 
ways leading up to platforms. The motive power 
will be electricity, which it is expected will pro- 
pel the cars at arate of speed of twenty-five miles 
an hour. There will be adouble track along the 
whole length of the line, and every possible preoau- 
tion will be taken in providing automat io devices 
with aview to eliminating all ohance of danger 
should a car through any mishap become disabled. 
The work of construction is now progressing 80 rap- 
idly that it is thought that by spring this novel 
railway will be in operation. Just why if was 
deemed advisable to operate this line as an aerial 
one instead of as an elevated road is hard to see for 
a structure such as had to be built to support the 
weight of a moving car hanging from it, especially 
when any swaying due to the action of a heavy 
wind is taken into account, would surely have been 
sufficiently strong and rigid to support the weight of 
a oar moving along its top. Furthermore, l;ad an 
elevated road been projected, built on the same 
principle as the aerial one, the coss would have been 
much less, as the stracture would not need to be go 
high. The fact that an untried aerial railway was 
decided on, however, can probably be accounted for 
in the fact that as a rule foreigners do not take 
kindly to elevated roads such as we have in this 
country. In any case the opening of this aerial 
railway will be watched with interest and will un- 
doubtedly be as unique in its way as the balloon 
railway in the Austrian Alps leading to the summit 
of the Hochstauffen Mountain at Bad- Reichenhall. 


xK ck * 


Some time ago we called 
attention to the advan- 
tages to be derived by 
equipping the new bat- 
tleships of the Navy witb 
electricity for operating 
not only the ammunition hoists and turrets, but all 
the other auxiliary machinery, such as winoher, 
steering-gear, eto,, as well. We now understand 
that this question of using eleotricity as tbe prinoipal 
motive power in lieu of steam on the vessels of the 
Alabama olass as well as on the Maine, Missouri and 
Ohio, for which contracts have but recently been let, 
is receiving oareful consideration at the hands of the 
Board of Construction. This condition of affairs has 
been to a great extent brought about by the exoel- 
lent detailed reports received by the Navy Depart- 
ment frum the officers in charge of the Brooklyn, 
who were in a position to speak authoritatively of the 
comparative merits of the two forms of motive 
power. The Brooklyn is unquestionably the most 
thoroughly electrically equipped vessel now in oom- 
mission in the United States Navy. Besides the 
ordinary electrical installations to be found on every 
modern war vessel at the present time, four 5. inch 
ammunition hoists, two 6-pounder ammunition 
hoists, eight 8-inoh ammunition hoists and the for- 
ward and starboard turrets are all operated by 
electricity and were so operated during the naval 
engagements in Cuba. Lieut. W, R. Rush, of the 
Brooklyn, in an official report to the Navy Depart- 
ment as to the merits of electricity, says: 

„In obedience to your orders requiring a report 
upon the relative efficiency of steam and eleotrioally- 
controlled turrete, viewed in the light of the experi- 
ence of July 3d in the naval fight with the Spanish 
fleet, I respeotfully submit as follows: 

* A board, of which I was senior member, ap- 
pointed by your order of September 29, 1897, upon 
the same subject reported then: In suggesting modi- 
fication in form or installation of turret guns or 
fittings, the board begs to reiterate its unqualified 
approval of electricity as the power for training 
turrets. To anyone who has trained turret guns 
upon a target by eleotricity, and who bas afterward 
attempted to do it by any other means, the contrast 
is too striking ever to be forgotten. The electrio 


Excellent Showing 
of the Electrically 

Operated Machinery 
on the Brooklyn, 


motor and controller give perfect control and fineness 
of train to an ideal degree.’ 

“ Now, after experience in handling turrets under 
fire, in a running tight of four hours, I fully endorse 
the report of the board given above. I would like 
to add in favor of electrio turrets that the tempera- 
ture of the ologed handling room of the steam turrets 
was terrible in comparison. There was also the 


danger of death to everybody in the handling room 


from shell cutting a steam lead.“ 

Lieutenant James G. Doyle of the same ship also 
submitted a lengthy report in whioh among other 
things he states : 

‘‘ I have been closely associated with the turrets 
of this ship, both steam and eleotrio, before and since 
the commissioning of the ship on December Ist, 
1896, and have had the best of opportunities of ob- 
serving their relative merits. I bad oharge of one 
of each kind during the battle with the Spanish fieet 
off Santiago on July 3d, the port waist (steam) and 
the starboard waist turret (electric). The facility 
with whioh the starboard turret guns (eleotrio) were 
laid on the enemy’s ships leaves no doubt in my 
mind tbat electricity is immeasurably superior to 
steam as the turning power for turrets, and I also 
believe this ship would be more efficient than she is 
now if electricity was adopted for the port aad after 
turrets.” 

The above reports would seem to prove conolusively 
that electricity even under the most trying condi- 
tions is for many reasons better adapted for operating 
the turrets in a warship than is steam, and the fact 
that arrangements have about been made for opera- 
ting the turrets of the Alabama, Illinois and Wiscon- 
sin by this form of motive power would seem an ac- 
knowledgment of the superiority of eleotricity over 
either steam or compressed air, but still leaves the 
question open as to whether all the auxiliaries should 
be operated likewise by the eleotrio current. This 
important point, however, is covered by Admiral 
Schley in his report to the Navy Department, in 
which the following statements appear : 

* I would respectfully report that I am of opinion 
that the use of electricity as a motive power for all 
turrets, ammunition hoists, and all auxiliary ma- 
chines on board ship not in the engine rooms is de- 
sirable and would inorease effioienoy. 

‘ The use of steam for operating turrets makes 
necessary great lengths of piping and produces al- 
most insupportable heat in the handling rooms; 
witb electricity this is avoided and greater celerity 
is acoomplished. 

In the battle of July 33, the turrets controlled 
by eleotricity did better and quioker work and were 
not so hot as those funotioned by steam. 

I would, therefore, heartily recommend eleotrio- 
ity for these purposes.“ 

The fact that no trouble of any sort arose through 
the use of electricity on the Brooklyn certainly 
speaks well for the electrically operated maohinery, 
and proves beyond a doubt that the time bas arrived 


when apparatus of tùis nature can be installed witb - 


confidence for almost every purpose on shipboard, 
and furthermore it would seem as though the ex- 
cellent results obtained warrant its extensive use 
on the new ships of the United States Navy, to say 
nothing of the fact that fora Russian battleship 
now under oonstruotion in this country tbe use of 
electricity is contemplated for tbe manipulation of 
practically all the auxiliaries. 


CABLE dispatches inform us that Spain has yielded 
all the United States Commissioners contended for, 
relinquishes Cuba and cedes Porto Rioo, Guam and 
the Philippine Islands. This should stimulate the 
discoverers of wireless telegraphy to renewed zeal in 
the effort to perfect their inventions. We need some 
means of bringing our widespread possessions closer 
together, and if we can hold them without wires tbe 
whole country will rejoice and electricity be glori- 
fied. 


Under the Searchlight. 


Notes and Comments on Various Topics. 


WHILE a certain manufacturer of acetylene gas 
generators in this city was showing a prospective 
oustomer, an Ohio lawyer, the working of a genera- 
tor in the company's office the other day an explo- 
sion occurred. In lighting the jets of the machine 
one was forgotten and the gas escaped to the upper 
part of the room, where, after reaching a oertain 
density, it exploded. The window pane was blown 
out into the street, and the lawyer in bis baste to 
get out broke two panes of glass in a door with his 
cane. There was no otber damage. 


X * * 


IN a recent damage suit brought against a local 
street railway company the defendants in support of 
their claim produced a trolley car—if not in court, 
at least as near as it could be gotten there, at the 
front door. Needless to say they won their case. If 
this tendency to produce mammotb mechanical evi- 
dence keeps on, the court rooms all over the country 
will have to be enlarged. i 


* * & 


A CHICAGO inventor claims he has devised a new 
steam turbine whioh will be the means of propelling 
a railway train between New York and Chicago in 
sixteen hours, and may also be arranged to drive 
steamers at the rate of forty miles an hour, The 
Windy City is oertainly fertile in producing start- 
ling inventions, which usually end in wind. Thus 
is the city well named. 


& 3939 & 
His Rise. 
(From the Cleveland. Leader.) 


There was a man who started out 
To elevate the human race, 
To clear old heresies away 
And make the world a better place. 
He delved in ancient, musty tomes, 
He often burned the midnight oil, 
And labored that this busy world, 
Might be the better for his toil. 


He wrote in verse and otherwise 
The lessons that he had to teach, 

But no one bought his books nor would 
The people listen to him preach. 

For years he sought to make the world 
A better and a fairer place— 

To clear old ignorance away 
And elevate the human race. 


At last, half starved and in despair, 
He put bis books and pen away, 
And lo! that which he strove to do 
He does with simple ease to day: 
He elevates the human race— 

Read on, and I will tell you how— 
His rusty pen ja idle, but 

He runsan elevator now. 


X N * 


THE aro lamp maker, says Lightning, London, is 
seldom without a tale of woe. The last I have been 
told is by an English maker who sent some arcs to 
North Italy, where they are supposed to know some- 
thing about electricity. There came back a oom- 
plaint that the lampe would not work satisfactorily 
like the German ones. On inquiry it came out that 
in the capital of Piedmont they are capable of order- 
ing oontinuous-curren$ lamps and putting them on 
an alternating-ourrent oircuit. 


& & & 

X- RAY parties, according to the New York Sun, 
are the latest fad in Brooklyn. Brooklynites nearly 
always amuse themselves seriously. Think of the 
trolley parties that they bave! And those who know 
say that a trolley party is as devoid of smiles asa 
page in a newspaper ran by women. Bat the X-ray 
party promises to oust the trolley party, at least 
during the winter, and it oertainly is far more 
amusing. Few people think of science as side split- 
ting, but they do say on the other side of the bridge 
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that the X-rays are too funny for anything." 
These X-ray entertainments are given, of course, for 
charity; Brooklyn always amuses itself for the bene- 
fis of somebody or something. Such a thing as en- 
joyment for enjoyment’s own sake is frowned down 
on from the Heights to the Hill. 


Mind Pictures by Telephone. 


* Did you ever notice that when an idea becomes 
fixed in the mind it is very diffloult to change it, 
especially in the case of extremely sensitive and 
highly nervous persons?” asked a Brooklyn expert 
on nerves. ‘‘ Not long ago I had a visit from a man 
who was afraid he was losing bis reason because of a 
very simple persistence of a certain thought or idea 
which he could not sbake off. The bistory of the 
case is one often found in cases of hypochondriasis 
developed from using the telephone. My patient 
for about a year’s time had occasion to telephone 
every day to a trade oustomer in New York—Man- 
hattan if you like. 

“The New Yorker had a peculiar high tenor equeak 
to his voice, and somehow my friend got to piotur- 
ing him as a little chap with a thin face. This habit 
grew day after day until the oustomer took a real 
shape and form in the mind of my patient, all based 
of course upon his voice. Ashe talked over tbe 
telephone there always was mentally pictured that 
litsle chap with the thin face and squeaky voice. 
Well, one day my patient called at the office of bis 
New York oustomer, and as he walked into the place 
and saw a tall, fat man weighing nearly 300 pounds 
he could scarcely believe his eyes. When the fat 
man opened his mouth and talked, my patient says, 
the squeaky voice with which he was familiar 
sounded strange and unnatural. He told the owner 
of the absurd voioe, in view of his size, about baving 
pictured him as a little thin person, and there was a 
good laugh over the odd difference of the reality. 

4% But the next day when my friend used the tele- 
phone and the equeaky voice came to bim, he had to 
struggle to get away from thinkiog of his fat patron 
as being little and thin. He talked the matter over 
with his wife and laughed about i$, but soon there 
cane a time when he forgot all about the actual ex- 
istence of his customer, and the little thin-faced 
ohap was again talking to him over the wire. Then 
i& was that be came to me, He feared, he said, that 
bis mind was giving way, because of the persistence 
of the odd picture of the thin man. I thought the 
case was easily disposed of, and told my friend to go 
to New York every day for a week and visit bis fat 
customer. This he did, bus every time he telephoned 
the equeaky voice would bring up the mental pio- 
ture formed before he had set eyes on its owner. 

4 J was in despair and my patient was growing 
gray from worrying when I hit upon the happy ex- 
pedient of placing & photograph of the fat man on 
the telephone, where the eye of the patient could 
rest upon it as be talked. The result was the disap- 
pearance forever of the thin chap. My patient, in 
looking at the picture of the owner of the squeaky 
voice, got bis mind working upon the same lines that 
would have been followed had be met the fat man 
face to face the first time he beard his voice. These 
oases are common every day. We form queerly op- 
posite pictures of men and women we hear over the 
telephone and never see, but in the great majority 
of instances the impression is a momentary one, and 
it is seldom that the mistake is ever forced upon us 
in tbe startling way described by the patient 
told of. 

The telephone, by the way, has produced very 
many queer cages of neurasthenia that remain unao- 
countable excepting on the hypothesis that the new 
habit brings them into existence. I have bad very 
many patients who had to give up the use of the 
'phone altogether where it had been used (o a great 
extent before. New York Sun. 


SURFACE CONTACT ELECTRIC RAIL- 
WAYS.* 


BY EDWARD H. JOHNSON. 


In considering the problem of electrically operated 
surface railways, as in considering other problems, 
one inventor will from motives of expediency follow 
the general trend of the commercial evolution of bis 
art, while another will look beyond and seek that 
solution whioh shall poesess the element of perma- 
nency by virtue of being founded on oorreot theory. 

In no branch of modern electrical development 
has this divergence of inventive tendency been more 
marked than in that of electrical distribution for 
tram car service. The quick, cheap and effective 
overhead trolley afforded the ‘‘ expediency ” in- 
ventor a fruitful field. It wasa rioh harvest but it 
was a barvest of one season only. That season bas 
passed. The phenomenal success of the eleotrio tram 
oar has in itself forced a ‘‘ public opinion in antag- 
onism to the ove: head supply sy stem, hence tbe ex- 
pediency’’ inventor is again requisitioned, and 


eee Boe 


MOPKINSON — 1088. 


aue. 


$Q SEN SNNNNNNN 


~ —— em ! 
2 ,, dí 


PULL AK = SINSWAMLER - 


following his nose with tbe instinot of his class says, 
„Take the trolley off the poles and string it in a 
cable alot." The fact that electricity and water are 
mortal foes and that a cable conduit is nothing more 
or less than an open street sewer has no weight with 
him sinoe his olient’s margin of earnings is suffi- 
ciently great to permit not only of enormous ex- 
penditure for a construction that will secure drain- 
age but also for paying the considerable cost of the 
exoessive leakage inherent in the system. 

It thus comes to pase that in metropolitan streets, 
where the traffic is of ‘‘ bonanza’’ proportions, the 
problem of complying with a publio demand may be 
and is being met by a brute force solution—a solu- 
tion neither in consonanoe with scientific or commer- 
cial principles. 

That such a solution of the problem is no solution 
at all for at least 99 per cent. of the tramways of our 


* Read before the New York Electrical Society, Nov. 16, 


American oities can easily be demoustrated by a 
comparison of their possible net earnings and the 
interest on tb great investment demanded by it. 

A farther development of tbe art is therefore 
essential, aud the brother inventor must now, per- 
force, be granted a hearing. Of him ie required a 
solution of the problem which shall possess the ele- 
ment of permanency and which shall yet not demand 
an investment of prohibitive proportions. Inimedi- 
ately this inventor opens with his plan it is recog- 
nized as an old acquaintance, to whom not muoh 
attention has hitherto been paid and who has, in the 
whirl of expediency, been passed by with a gesture 
of impatience. Present necessity, however, now 
secures the recoguition heretofore denied, and lo! it 
is discovered that not only is the plana true solution 
bus that it was as a matter of fact evolved funda- 
mentally from the brain of the late and lamented 
Dr. Hopkinson 16 years ago, and it is safe to say 
that had it met witha tithe of the encouragement 
given to its overhead and open oond uit brothers it 
would have been more speedily perfected, and 
neither the overhead nor the underground trolley 
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would to day exist upon a single important street in 
either city or town. 

An important factor effective in retarding the de- 
velopment of a sound system bas been the unwil- 
lingness of the larger street railway syndicates to see 
any underground system a demonstrated success. 
Their overhead obarter rights generally contain an 
obligation to substitute such a system on proof of its 
practicability, bence their determination to damn it 
in the eyes of the public and municipal autbority. 
Even yet the corporations owning trolley franchises, 
while suffering their associates to develop the costly 
open conduit in the great and wealthy metropolis, 
having no fear of its being forced upon their lees 
prosperous lines in minor cities, assume a position of 
determined hostility toward the cheaper and supe- 
rior system, knowing full well that a single demon- 
stration of its practicability in New York would 
promptly compel its general adoption in Philadel- 
phis, Boston, Chicago and elsewhere. 
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THE PERMANENT SOLUTION. 

The surface contact system, as its name implies, 
delivers the ourrent to the moving car by virtue of 
contact between a bar or skate carried by the 
car and sectional conducting metals fixed in the sur- 
face of the roadway. The mere statement of the 
general conditions suggests as an essential requisite 
that the current shall be there for the car only, and 
not for the horse or other street user. This in turn 
implies the automatio charging of the surface oon- 
tact points when needed by the car and their auto- 
matio disoharge when the car has passed, by means 
of some foroe associated with the oar itself, and 
since we are dealing with ourrents of many horse- 
power, it follows that the individual factors in this 
automatio operation must be absolutely reliable. In 
fact, the devices employed for the discharge of the 
current at least must be infallible. Nothing less 
will avail, sinoe there can be no divided responsibil- 
ity for accidents resulting from the use of such a 
system. A live section is as innocent looking as a 
dead one. It gives no notice to the street user and 
henoe he is not charged with the responsibility of 
avoiding it. Under these circumstances the law 
would promptly condemn the system and compel its 
abandonment upon its first offence. 

One deterring force of substantial weight which 
has operated to keep this system in the background 
is the common impression that these automatic 
factors could not be so designed as to at all times 
and under all ciroumstanoces possess this property of 
infallibility. Mr. Lundell and I have, however, 
held to the contrary, and after more than three years 
of almost continuous experimental work and prao- 
tical demonstration are now able to challenge those 
who hold otherwise to place their finger upon a 
weakness in the system, whioh, if accidentally de- 
veloped, would result in a dangerous electrification 
of the street. 

The history of the origin and evolution of the 
surface contact idea is too varied and voluminous to 
be recounted in a brief paper, but I have prepared a 
few illustrations of the most ambitious efforts that 
have been made from Dr. Hopkinson down to our 
own, and will note briefly their salient features. 

Dr. Hopkinson, the originator of the idea of sur- 
face contact, had only in mind the prevention of 
heavy leakage from a commercial point of view and 
not at all a matter of seouring safety. Henoe, his 
electrical connections were not designed and could 
not be considered for a moment as factors of safety. 
He simply overlooked the point of vital importance. 

Ayrton & Perry 1883) simply diversified the 
electrical connections in many ways, but olearly with 
only the Hopkinson end in view. Their system was 
thus not superior to Hopkinson’s and therefore no 
better adapted to secure safety. 

Pollak & Binswanger (1886) were among the first 
to recognize the importance of safe-guarding the 
street, and they adopted the idea of operating 
switches in the street by eleotro-magnetism developed 
on the moving car. They have had many followers, 
among whom may be mentioned Wynne, 1887, 
Lineff, 1888, and Diato, 1894. The principle has, 
however, been found inadequate because unreliable 

at bigh speeds, a fact readily comprehended by 
those who understand the laws governing mag- 
netism. 

The latest candidate for honors in surface contact 
development is Prof. Sylvanas P. Thompson, who 
endeavors to combine the good points of the electro- 
magnetio switch system with the good elements of 
the pure magnetio piok-up ’’ system. The result ig, 
however, not a happy one, as. it involves the switoh 
in complication, whereas, as every engineer and 
mechanio knows, an essential condition of infallibly 
operative mechanism is that it should be reduced to 
the last stage of simplicity, viz., a weight falling in 
free air. . 

As these multifarious steps in the evolution of the 

art have been taken, it bas become more and more ap- 


parent that the positive acting electro-magnetio switch 
energized directly by an ample eleotrio current, and 
possessing, as it does, the quintessence of mechanical 
and electrical strength and simplicity, will alone 
yield the positive and reliable results demanded in 
railway work. Moreover, as i$ bas been found that 
a certain ‘‘ time allowance“ for the operation of the 
switches is essential for high-speed work, a duty re- 
quiring the switch to operate before it is reached by 
the contact shoe of the car, it is of course apparent 
that since the electro-magnetic switch is the sole de- 
vice capable of responding at a distance, it alone is 
equal to suoh duty. 

Mr. Lundell and I have from the outset reoog- 
nized these severely exacting conditions, and have 
accordingly based our work entirely upon the 


electro-magnetic switch and sought to reduce it to. 


the acme of simplicity and consequent reliability, aa 
well as toevolvea system of oirouit connections 
equal to every requirement of speed, direction, 
capacity, economy, reliability and safety. These 
results we not only claim to have aohieved but in 
doing so to have produced a system so inexpensive as 
to justify its adoption wherever the overhead trolley 
is now finanoially suocessfal. 
THE SWITCH. 

Fig. 1 is a plan view of the switch box in its 

position in the roadbed with the oover removed so 
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as to show the internal struoture ‘thereof (the line 
2 2 being parallel with the roadway ). 

Fig. 2 is a sectional view taken on the line 2 2, 
Fig. 1. 

Fig. 3is a transverse sectional view taken on the 
line 3 3, Fig. 1. 

Fig. 4 is a vertical sectional view taken through 
the body of the switch-enolosing box on the 
line 4 4 of Fig. 5, which latter figure is, in turn, a 
horizontal sectional view of the same switch-enolos- 
ing box taken upon the line 5 5 of Fig. 4. 

Referring to the drawings in detail, and first to 
Figs. 1, 2 and 3, B represents a cast iron protecting 
box of reotangular form and provided with four 
legs, B’ B’ B’, adapted to sustain the box in position 
between two ordinary oross ties, T T. Thie box is 
oast in one piece with an upwardly extending inner 
flange, B', running entirely around the interior of 
the box and adapted to form with the top or interior 
flange, D", a deep-seated groove, which we may call 
& mud groove. 

A represents the cover of the box, which is also of 
cast iron and is provided with two downwardly ex- 
tending flanges, A', A’, the flange A’ being adapted 
to extend a considerable distance into the mud 

groove, as will be seen on examination of Fig. 2. 

The flange A? is somewhat longer than A! and ex- 
tends to a point near the bottom of the box B, form- 
ing a sort of a dividing ball for the protection of the 
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fuse blook and terminals shown in the figures refer- 
red to. 

The inner surface of the cover or lid A is lined 
witb insulating material for the purpose of prevent- 
ing any possibility of the oontinuanoe of an aro 
when the fuse, whioh is shown in Fig. 1, blows. 

The switch enolosing box proper (see Figs. 4 and 5) 

— As 
Uo rm p 
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is composed of two cup-shaped parts, C and C, the 
lower part, C?, being provided with an upper grooved 
extension, C', and a lower oylindrical extension, Ct, 
the arrangement being such that the lower edge f 
the upper portion, C, of the enclosing box will fit 
within the grooved portion, C. The lower portion, 
C, constitutes not only a part of the enolosing box 
but is also adapted to act mechanically as a part of 
the magnetio circuit of the electro-magnetio switch, 
Ei, being a cast or wrought iron plate with an open- 
ing in its center and held by small sorews, e e e, to 
the upper face of the inner part of the grooved por- 
tion, Ci. 

The lower part, C?, of the enclosing box oonsti- 
tutes a chamber for the switoh operating magnet, 
whioh is of solenoid form and is provided with two 
windings, M and M’. the oirouit connections for 
which will be described later. 

N is a hollow solenoid core of soft iron secured to 
an insulating standard, Ni, whioh, in turn, is 
secured by a rod, 8’, to a series of yielding oonduot- 
ing arms, 000, having secured to their outer ends a 
series of good metallic conductors, o o o, the whole 
arrangement being such that when the solenoid oore 


is in its lower position the metal contacts, o o, will 
rest on the upper surface of the insulating plate, E. 
P* are blocks of insulating material, preferably 
slate, and P' are blocks of conducting material 
seoured to the same. 
Pi ere clamps for holding bevelled sbape blocks of 
carbon, P P, in position, the arrangement being 
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such that when tbe solenoid oore, N, is held in its 
upper position under the influence of an energizing 
current, the working onrrent will pass from the 
conduotor joining one of the carbon blocks P to and 
through the contacts 000, arms oo, and other 
contacts 0 0 0, to the remaining carbon block, P, 
and thenoe to the exposed sectional trolley oon- 
duotor embedded in the roadbed in the manner well 
understood. 

All of the parts of the switching mechanism are 
properly assembled in the workshop and placed in 
position in the enolosing switch box, C. 

The cables leadiog to the switch boxes and to the 
ends of the magnet ooils are bent downward to the 
side box C*as shown, and the cover C is placed 
thereon with its lower edge resting in the groove C’, 
after which this groove is filled with paraffin or any 
preferred sealing material, thus assuring the faot 
that all of the operative parts of the switch will be 
protected at all times and ready for use when they 
arrive at their destination, where they may be placed 
in the outer box B' after the manner shown in Fig. 
2, and the necessary connections made between the 
several conducting cables. 


THE LEAK CIRCUIT, 


This invention was the direct result of the fre- 
quent recurrenoe of a ‘‘live’’ section, consequent 
upon the leakage of ourrent from the high potential 
button to the low potential or ewitch button, result- 
ing in the maintenanoe of the magnetic switoh in a 
closed position and a consequent ''live?? section 
after the car had passed, instead of allowing it to 
open and olearing the section as it should. 

By interposing the track rail—i.e., the negative 
conductor—between these two buttons, eleotrio oon- 
nection between them was made absolutely imposei- 
ble except through the motor, hence a switch mag- 
net could only be energized by the motor ourrent— 
which is, of course, interrupted by the passing of 
the car—and never by the leakage current, which, 
being independent of the car, remains as a source of 
evil. The importance of this provision against 
accidental electrification of the street, as well as its 
efficacy as a remedy, is acquiesced in by everyone 
who has thus far considered the subject. 

Diagram B fully illustrates the manner in which 
the leakage currents are effectually guarded against. 
Upon examination of this diagram it will be noted 
that the magnet operating coils are contained in a 
circuit leading from the track rails to sectional rails 
placed outside of the same. As the current which 
energizes the magnets travels in a direction from 
the sectional rails to the track rails, it follows that 
any leakage from the sectional service conductors 
SC! SC? SC‘, eto., could never reach the outside sec- 
tional rails and cause a current to flow from said 
sectional rails to the track rails by way of the coils, 
all the leakage current necessarily being absorbed 
before it passes the negative track rails. 


THE INTERCONNECTING FACTOR. 


Experiments with the sectional rail system devel- 
oped the imperative necessity for a time allow- 
anoe " for the operation of the switches before de- 
manding current of the successive contact buttons or 
rails as the car progressed; this demand for time 
allowance is, of course, increased as the speed is 
increased. It is a fact that without suol pro- 
vision a car running 10 or 12 miles per hour would 
„run away?" from the ourrent—that ie to say, 
the car would pass over a button so quiokly that 
its switch would not have time to act, and conse- 
quently the motor ourrent would not only fail but 
destructive sparking at the switob contacts would 
ensue. It is, of course, apparent that in the case of 
high speed trunk line roads this defect would be 
fatal. As to the efficiency of the means employed to 
give the requisite time allowanoe in a reliable and 
positive way, it needs only that the fact be stated 
that the ourrent employed for actuating any given 
magnet is oarried forward to and utilized in aotua- 


ting the next succeeding one. I’, therefore, the our- 
rent employed is sufficient to energize the first, it 
must of necessity be sufficient for the next, thus in- 
suring the operating simultaneously with the first 
and not at some indefinite period thereafter. 

The connection, diagram A, will fully illustrate 
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motor. The means finally introduosd to effect this 
object proved upon trial to be positive and reliable 
in operation; without this provision, heavy traffio 
lines cannot be operated by a sectional conductor 
system. 

Diagram B, illustrating the leak cirouit, will also 


DIAGRAM A. 


the manner of interconnections between the operating 
switch coils. For instance, the ourrent will flow 
(see diagram) from sectional conductor SC‘ through 
wire W+, through upper coil of magnet M’, then by 


the interconnecting wire W* around the lower ooil 


of magnet M? to track rail. 
MISCELLANEOUS FACTORS. 

In the progress of development ensuing from the 
continuous chain of experiments conduoted by us, 
many deficiencies not otherwise discoverable were 
made manifest. Among these were the following: 

1st. The fact that surface leakage from the high 
potential button to the track rails would suffice to 
keep the switoh magnet energized if it were in the 
circuit between the main feeder and the high poten- 
tial button; this led to a complete reconsideration 
of the electrical circuits. To remedy the difficulty, 
the switch magnet was finally placed in circuit be- 
tween the motor and the track rails, instead of 
between the high potential button and the motor, 
thus insuring the absolute isolation of the switch 
magnet after the passage of the oar. This was a new 
provision against the hurtful effects of leakage, as 
will be seen from this statement of its specifio pur- 
pose and funotion, and quite different and apart 
from that provided for in the leak circuit. 

2d. The fact that the interconnecting feature as 
originally worked out for street-railway work would 
not operate with equal efficienoy in both directions, 
and therefore, though fairly satisfactory for street 


clearly show the ‘‘ by-path’’ feature. Upon ex- 
amination of this diagram it will be noticed that the 
current for the motors flows from the positive main 
through the switch contacts to a sectional conduotor 
and contact shoe through the motors and to the 
ccntroller where it divides itself—ons part of the 
ourrent flowing by way of the negative contact shoe 
Bud sectional rail to and through the switoh ooils 
and finally to the raile on the return conduotor; the 
other part flowing through a storage battery of low 
voltage (charging the same) to the car wheels and 
to tbe return conductor. It will thus be apparent 
that should the current through the motora diminish 
to any great extent, the ourrent through the battery 
connection WII will reverse and the battery will 
supply the additional ourrent needed to safely work 
the electro-magnetic switches. 
THE CROSSING PROTECTOR. 

Among the many, and sometimes captious oriti- 
cisms which our work has met with during the 
period of its development was one condempatory of 
the use of a storage battery of material EMF. and 
current capacity aud consequent cost and weight. 
We employed such a battery at the outset for the 
dual purpose of operating the magnetio switches and 
propelling the car over short distanoes, by the latter 
funotion obviating the necessity of electrically 
equipping crossings, switobes, turn-outs and other 
situations otherwise involviog not only expensive 
construction but great liability to interruptions oon- 


DIAGRAM B 


car work, would not at all fulfil the requirements of 
trunk line work; this led to its further oonsidera- 
tion with consequent result of a oircuit arrange- 
ment affording equally effective operation in either 
direction. 

3d. The fact that when a motor attained a speed 
whioh caused its counter EMF. to approximate closely 
the direct EMF. of the line, the current passing 
would be so diminished in volume as to be insuffi- 
cient to keep the switch magnets closed, thus pro- 
ducing an uncertain action with consequently dan- 
gerous fluctuations; this led to a consideration of 
ways and means to ineure a fixed minimum current 
through the switch magnet, independent of and in- 
different to the quantity of current taken by the 


sequent upon the possible short-cirouiting of the 
conductors at such places. Although we presently 
gave ear to this oriticism as one involving a prejudice 
not readily combated, we nevertheless adhere to the 
opinion that such combination of battery and direct 
supply will yet be found to be an exceptionally 
economical and practical system of street-oar pro- 
pulsion. However, baving decided to concede the 
ob. jeotion to be one deserving of our attention, we 
sought and found the means of dispensing with the 
battery and at the same time overcoming the liability 
to interruptions in the event of short oirouits. The 
means discovered for accomplishing this may be ex- 
pressed in the paradoxical statement that though a 
short oirouit may ooour, and the safety fuse be blown 
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the current will yet flow in sufficient quantity to 
propel the car off the impaired section and permit 
its continuing progress without so much as an actual 
stoppage. 

Such a position is imperative in any surface ocon- 
tact system, since in any such system it is impossible 
to 80 differentiate the plane in which the positive 
and negative conductors lie as to render accidental 
short circuits improbable, 

To illustrate this feature reference is made to dia- 
gram C where S! S? represent the trolley shoes which 
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in this direction is of an eminently practical ohar- 
acter, not only retaining all of the good elements of 
the track return“ system but involving a new 
feature in the line of securing safety, viz., the re- 
vereal of direction of leakage ourrents from that 
taken by the motor ourrent in passing through the 
negative switoh, thus guaranteeing the opening 
of the switch and consequent discharge of the cu'- 
rent from the street surface upon the passing of the 
car. 

To fully understand the method of accomplishing 


DIAGRAM C. 


are connected to the motor on board of the oar (not 
shown), R R! represent the tramrails of one line of 
rails and R?R? corresponding lines cf rails of a oross- 
ing tramway; SC?, SC*, eto., represent one line of 
sectional trolley oond uotors or contacts, and SC’, SC, 
eto., represent the parallel line of sectional trolley 
conductors or contacts. BB represent two of the 
switoh boxes, the oirouif connections from the cur- 
rent feeder or main thereto and therefrom to the 
seotional trolley conduotors being identioally like 
those described in the previous diagrams. 

F represents the fuse in the switoh box, which is 
designed to ''blow?' for such ourrent as may be 
deemed best, and X represents a resistance in a 
shunt or derived circuit about the binding-post to 
which the opposite ends of the fuses are connected, 
the arrangement being such that when any short 
circuit ocours between either of tbe trolley shoes, 
as 8’, one of the ceotional trolley conductors SC’ and 
one of the crossing lines of rails, as R?, the fuse will 
be blown, but the circuit between the circuit con- 
nections in the switoh box and that partioular sec- 
tional trolley conductor or contact will not wholly 


the above features, reference is made to diagram D, 
where R RI represent the tram rails; SC!, SC’, 
SC", eto., one line of seotional raile; SC’, SC‘, 
and SC* another line of sectional rails, aud Bi, B?, B5, 
eto., contact points for delivering the positive our- 
rent, the arrangement of conductors being olearly 
shown in Fig. 2, which represents a cross section of 
the roadbed. 

It will be noticed upon examination of the dia- 
gram that when the swi ch M', for instance, is open, 
as shown, the positive main conductor and the nega- 
tive main conductor are connected only to carbon 
contacts in the switch itself, there being no perma- 
nent connection between the sectional conductors 
or the tram rails and the negative main. 

It will also be noticed that the current for energiz 
ing the electro-magnetic switches (see magnet M?) 
flows from the track rails through the switch coi's 
to one of the sectional conduotors belonging to the 
row SC, SC’, SC’, eto. 

Any leakage from the contaot point B? would have 
8 tendenoy to flow from said poiut to sectional con- 
ductor SC", then through the switch coil in the oppo- 


DIAGRAM D. 


be ruptured, and the sectional trolley condcotor 

when connected through the oircuit connection in 

the switch box will still carry sufficient current to 

move the car over the crossing to the next sectional 

trolley conductor in advance, 

METALLIC CIRCUIT SYSTEM WITH REVERSAL OF 
LEAK AGE CURBENTS. 

Considerable prejudice against the use of the 
tracks and the earth as a return“ conduotor hav- 
ing been developed through the inefficient methods 
employed in the early days of the overhead trolley, 
and great stress being put upon the fact that in the 
open conduit system the track rails were not used as 
oond uotors, we thooght it well to evolve, if possible, 
an alternative system in whiob the traok rails and 
earth need not be employed as oond uotors. Oar work 


site direction, demagnetizing the rame, to the track 
rail and to the positive sectional conductor SC’, 
which is the negative service conductor; from whioh 
it will be fally understood that any leakage our- 
rents, after the car bas passed, have a tendenoy to 
quiokly open the eleotro- magnetio switch. 

There has been a deal of superficial talk about the 
destruotion of gas, water and other pipes by vagrant 
currents from the track rails when these are used as 
the return oond uotor. It is true that ia the earlier 
equipments of the trolley roads too little attention 
was paid to seouring a thoroughly good bonding of 
the rails and otherwise providing for giving them a 
sufficient conducting capacity, and that under sucb 
conditions the eleotrio current seeking a path way of 
lower resistance would traverse any contiguous con- 


ducting body, thereby causing more or less injury 
thereto through electrolytic action. When, how- 
ever, this fact had once been made clearly manifest, 
additional attention was given to consolidating the 
rails by eleotrio binding and otherwise, so as to give 
ample conducting capacity, with the natural result 
of so minimizing the vagrant currents as to well 
nigh eliminate their destructive effect; in fact, not- 
withstanding much tbat has been said of late upon 
this subject, it is an open question whetber the evil 
actually exists where intelligent work bas been done 
in laying the track rails. If, however, it is held to be 
desirable to have an absolute guarantee against 
such action it is not at all necessary to abandon the 
simpler system of a sivgle wire conductor and track 
return and go to the complex two conductor system. 
It is quite within the electrical engineer's ability to 
completely eradicate the defect by the simple means of 
employing aspbaltum about the base and sides of the 
rails when tbey are laid; the insulation thus afforded, 
though not of bigh quality, would yet be ample to 
care for the comparatively slight tendenoy of the 
current to leave the track rails and seek other con- 
duotive bodies. 

The importance of preserving a smooth and unob- 
struoted street surface is far greater than that of 
safeguarding a wholly problematical injury to gas 
or water mains, but there is, I repeat, absolutely no 
neoessity of incurring either objectionable condition. 
Moreover, the oost of so insulating the rails as to 
eliminate all leakage would be trifling in comparison 
with the laying of a system of double cond uotors. 


CONCLUSION. 


Having thus encountered and overcome every pos- 
sible obstaole, whether raised by virtue of our own 
foresight, the criticism of others or the operation of 
the system upon experimental trial, we determined 
to put it in practical operation upon a prominent 
New York street and prove the complete efficacy of 
all its factors in the eye and under the nose“ of 
railway managers, municipal authority and the 
pablio at large. This was done, and the demon- 
stration, continuing over a period of eight months, 
proved conclusively that the system was reliable, 
economical and safe in all weathers and under all 
conditions of street surface. The sole criticism— 
one evoived, by the way, more from a predetermined 
intent to condemn than upon an honest judgment— 
was as to the physical obstructions of the streets by 
the two rows of buttons then employed inthe system 
as the contact points. This oritioiesm bad acolorable 
ground under the conditions with which the work 
was environed, which were : 

lst. The work was done in the winter season with 
frost in the ground. 

2d. The buttons were founded upon the same un- 
yielding base as the track rails in order to keep their 
top surface in the same plane as the traok rails. 
The pavement in turn was founded upon sand. The 
inevitable consequence wasa settling of the pave- 
ment on the disappearance of frost and a consequent 
considerable protruding of the buttons above the 
street surface, thus creating an objectionable obstruo- 
tion to borse and wagon traffio. 

The simple remedy for this fault was, of course, 
to give to the street pavement as complete and satia- 
factory foundation as was had by the buttons them- 
selves and as is done in cable and open conduit work; 
but the oritios of the system were not seek ing light, 
they were after damnatory pointe, and though oom- 
pelled to admit the satisfactory operation of the 
system, its eafety, eto., and even that the buttons 
would not be objectionable upon the street of a Euro- 
pean oity where pavements were better laid, they 
adhered to the conclusion that upon our streets the 
buttons would be condemned by municipal authority. 

While still combating this view and insisting 
upon the entire feasibility of so consolidating the 
buttons and the pavement as to maintain their sur- 
faces always in the same plane, we have, neverthe- 
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less, in pursuance of our policy of confronting every 
hostile and prejadiced criticism with a complete 
antidote, sought and found a way and means of dis- 
pensing with buttons altogether, substituting there- 
for simply a single third rail, seotionally divided 
and so laid as to ensure its perpetual identity with 
the track rails themselves. 

In accomplishivg this without abandonment of 
any of the valuable factors incidental to the button 
system, Mr. Lundell bas evolved an invention 
whioh may yet prove to be the ‘‘ key ” to the whole 
problem, particularly in view of the fact that it not 
only simplifies the system but materially reduoes its 
cost. A desoription of this invention unfortunately 
cannot now be given, as the patents are still pend- 
ing. 

An important quality of the surface contact sys- 
tem is its extreme flexibility. Unlike the open 
conduit system all its operative parts are on the 
surface; it is, therefore, entirely feasible to pass at 
full sp:ed from the surface contacts to an overhead 
trolley and vice versa. There is no “plow” or 
other inoumbrance to remove, 

A storage battery may be likewise combined with 
the system to operate the cars over unequipped por- 
tions of a line. The battery need not be removed 
from the car for obargipg as it is being constantly 
charged while passing over the equipped seotions. 

The opinions of Lord Kelvin and the late Dr. 
John Hopkinson, the one the greatest theoretical 
authority in the world and the other undoubtedly 
the best authority on practical application of eleo- 
tricity, attest and support the verbal expressions in 
support of the system made by such authorities as 
Thomas A. Edison, Frank J. Sprague and others, 
Dr. Hopkinson, in his advisory capacity as consult- 
ing engineer for English ard Continental railways, 
strongly recommended the system to at least one of 
his clients, who now only awaits Parliamentary ac- 
tion to give ita practical trial. 

The railway manager who first applies this sys- 
tem will achieve more in the way of ridding our 
streets of the objectionable o*erbead wires than have 
all the laws that have been enacted for this purpose. 


THE ELECTRIC MOTO-VEHICLE.* 


BY C. E. WOODS, 


It gives me great pleasure to be honored with an 
invitation to ex press my observations and experiences 
in the development of the moto. vehicle before a body 
of men who have a professional interest in the ques- 
tion involved almost if not quite as keen as my own; 
for the development of the moto-vehicle—and I 
would like here to call attention to the fact that the 
many other names applied to self-propelled vehicles 
eeem to me to be misnomers. Automobile :s all 
right in Fraooe. Autosar is probably correct in 
England, neither one of which, it seems to me, is 
wide enough in its application for Amerioa. Moto- 
oyole is misleading, as it throws the mind away from 
& carriage production, and borseless carriage is brutal 
to say the least. It retains the memory of the very 
thing we wieh to eliminate and reminds me of a 
little incident that occurred to a gentleman not long 
since while running a moto-vehiole on the street. 
One of our little street Arabs stood on the curb stone 
and as the carriage rolled by he looked up at the 
driver and ssid:  ''You needn'$ think you're so 
muoh, Mister, for you ain't the only one who ain't 
got no borse. I shink it is desirable in a proposi- 
tion of this kind to cast ous all memory of a condi- 
tion of affairs which in no wise applies to a new 
means of propulsion—as well say '' horseless when 
speaking of the trolley oar. Moto-vebicle, a term 
which I have used almost exclasively in my business, 
seems to be a name that covers the whole field in 
this work as it implies any form of motor power or 
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any olass of vehiole construction to which such power 
may be applied, and I sincerely trust to see its 
general adoption in the near future. 

But to resume: The development of the moto- 
vehicle bas been an engineering proposition pure and 
simple both in its electrical and mechanical phases, 
points in which have required the same careful con- 
sideration for operation, cost of production, adapta- 
bility and utility as all other engineering proposi- 
tions of the day have required; and it is not, as 
many suppose, confined to the narrow realms of 
mere invention. The prime principles employed in 
the construction aud operation of a moto-vehiole are 
unita well known in all other classes of engineering 
work, and it has been an adaptation of already ex- 
isting elements to a new purpose rather than the 
creation of anything new in its entirety for some 
specific purpose; in addition to which, the carriage- 
maker’s art has had to be investigated and the vari- 
ous styles, finish and contour used by it barmonized 
with a new condition of affairs in carriage building 
and designing. In this particular, I wish to express 
very briefly my experience, which has covered some 
three years and which has been gathered from all 
classes in my efforts to locate and pred ioate a market 
for moto-vehicles. 

The development of this is not confined, as many 
suppose, to the oreation of one or two types of 
vehicles to which power may be applied with the 
idea that, a la bioyole fashion, they would fill the re- 
quirements of the market. Thecost of these vehicles 
necessarily demands solicitation for business from a 
class of people who have been users of fine carriages 
to a greater or less extent, and unless they can have 
the same diversity of design, the same luxury of 
appointment and finish, and the fame easy riding 
carriage that they have always been habituated to, 
the proposition does not meet their wants and tbe 
market becomes limited. My work, and I notice 
that of others, is now towards the development and 
perfection of a general line of vehicles rather than 
toward some one or two Rpecifio forms of so-called 
machines. As a general thing. the less the word 
„machine“ is used in the market the more eatisfao- 
tory it is to the prospeotive purchaser, for he buys bis 
carriage not because it goes without a borse, not be- 
cause he wants conspicuousness or novel advertising 
on the street, but because be wants a carriage for 
himself and family to ride in in exactly the same 
sense that he bas always purchasel a carriage; aud 
bia first attraction to and admiration for a mo'o- 
vehicle is ite independence of manipulation, its more 
rapid transit, and the refinement attaching to the 
use of such a vehicle by the absence of anything in 
the animal kingdom asa propelling power. 

In the commercial world its economy and utility 
are the prime factora for consideration, though at 
the present moment some considerable importance is 
attached to ita value as an advertising medium; but 
this valuation is a very unstable affair and will have 
a very short life, and the real question with the 
merchant is the economy of usiug these vehicles as 
compared with already existing conditions. Un- 
fortunately, experience of any magnitude in this 
direction has not, as yet, been acquired, although 
from present resulta some few figures can be fairly 
well estimated whioh will be given further on. 

As one looks over the oolossal achievements of 
engineers in the last fifty years and the industrial 
revolution whioh they bave brought about, and then 
in connection with this thinks of the still undevel- 
oped possibilities in all directions, i$ is very hard to 
think of the moto-vehicle and its future without at 
times indulging in a little speculation as to its 
ultimate issue and the bearing it will have on both 
domestio and commercial life; and if ita development, 
adaptation and application are to be ip anything 
like the ratio that applied eleotrios have shown in the 
last ten years, speculation almost unconsciously 
becomes to us a reality when we consider the condi- 
tions as they now exist and compare them with the 


conditions which may be made to exist by its general 
introduction and adaptation. 

To illustrate: Twenty thousand oarriage-makers 
are required to-day to fill the market demands for 
vehicles in this country as required for road and 
street transportation. A little over 30 per cent. of 
the total animal power used in thia transportation is 
required in the cultivation of the soil to obtain fuel 
for this power and to transport such means of main- 
tenance and stable refuse from point to point. This 
means, broadly speaking, that animal power has in 
itself but about 70 per oent, efficiency in its applica- 
tion. Farther, horse power cannot be worked at a 
greater average than about five hours or twenty 
miles per day, which as compared with mechanical 
applications of any form puts such power intoa very 
low figure of utility. Under such conditions of 
operation, this power unit has a depreciation of not 
less than 20 per cent. per annum, and from large 
users of horses in express companies, large liveries, 
etc., the depreciation has been given me as about 33 
per cent.—eitber of which figures is far in exoess of 
any of our good mechanioal or electrical propositions 
of the dav. 

These startling facts and figures bring us very 
close to an understanding of the possibilities for the 
moto-vehiole as an industrial feature, and we cannot 
under such circumstances deny the brilliant outlook 
it has forthe future. The sanitary conditions at- 
t ndant on its use, its lesser oost of maintenanoe, its 
greater mileage capacity, its more rapid transit, its 
lesser space ocoupied in the stable and on the street, 
its freedom from expense when not in use, all put 
together retires entirely the objections which at first 
appear as to its greater initial coat. The possibilities 
this vehicle opens up for road and street improvement 
and the low oost of maintenance of same should be 
items of great interest to municipalities, counties 
and States. Streets will have a capacity for double 
the amount of vehicles without ary inoreased oon- 
gestion, will be freed from the continual pecking of 
iron feet which are the main causes of their rapid 
deterioration, and sewers will perform their functions 
without being continually clogged up with refuse 
matter, With iron feet removed and rubber tires 
introduced exclusively, road and etreet coastruotion 
should be reduced to one-half and maintenance to 
one quarter of its present cost. By this, the poesi- 
bility of building and maintaining a roadway across 
country from city to city on which only such vehioles 
in connection with bioycles will be allowed to run 
becomes patent to our understanding, and the day 
will come when States and counties will be oalled 
upon to consider such roads. But to come baok from 
speculation to reality. The greater first oost of these 
vehicles is a necessity whioh is very readily under- 
t&»od, as tbe vehicle part itself, for a first item, is 
necessarily more expensive for the reason that when 
it comes to carrying twice or three times the vehiole 
ordinarily carried, to running it twice or three times 
as fast as the horse drawn vehicle under exactly the 
same conditions of road and street, i£ means quite a 
different proposition in vehicle construction without 
reference to its electrical and mechanical features. 

The necessity and durability of rubber tires for 
traction, noiselessness and protection to motors and 
batteries goes unchallenged, as does the absolute 
necessity of reducing all friotion losses by the intro- 
duction of either ball or roller bearings in all of the 
moving parts; all of which are much more ooetly 
than ordinary carriage construction, but by virtue 
of which depreciation is very much reduoed over the 
ordinary vehicle and an interohangeability made 
practicable in all of the wearing parts. These condi- 
tions, coupled with the first cost of motors, batteries 
and et ceteras, will never pu$ the selling price of the 
mato-vehicle on a par with the hundred dollar buggy, 
as some people seem to imagine the dim future holds 
a possibility of, but will put its durability far in ex- 
cesa of such vehiole. 

In reviewing oonditions in other direotions tbat 
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have led up to a possible perfection of the moto- 
vehiole, we can almost trace a sort of evolutionary 
wheel within a wheel progress that has all the time 
been tending toward its development. Other means 
of conveyance than by animal power, as by railroad, 
street car and bicycle, have given birth to a desire 
on the part of tbe public for any and all kinds of 
mechanical conveyance. With this came the per- 
fection of rubber tire application on vehioles, which 
were first used for their noiselesspess and which 
made possible the introduotion of ball bearing axles, 
into carriage oonstruotion—two features without 
which the application of motor power would be 
almost prohibitive. 

With the perfection of this came a gradual develop- 
ment of the moto-vehiole in its many phases, until 
to day we bave what can be pronounced a successful 
issue in its practicability with an ever-inoreasing in- 
quiry and demand from all over the world concern- 
ing its use and adaptability to personal and com- 
mercial wants. 

This development, like all other propositions of 
kindred nature, was necessarily experimental i: its 
initial steps and unfortunately led to many prema- 
ture and erroneous conclusions regarding possibilities 
in its use and for a long time was not considered sus- 
ceptible to any general application, and while witb 
some people this first false impression has been re- 
tained, as a general thing its wide range of possible 
usefulness is well conceded, especially by the en- 
gineering fraternities of the country. 

( To be continued. ) 


Carbon Aro Vapors. 


Messrs. E. Merritt and Oscar M. Stewart give in 
the ourrent number of the Physical Review some most 
interesting experiments on the conducting properties 
of the vapors arising from the electric arc between 
two carbon points. In the series of experiments 
carried out by the authors, the known properties of 
gases ionized by the action of X rays were kept in 
view in order that the resemblances and differences 
between the two olasses of phenomena might be 
brought out. The various experiments in discharg- 
ing electrodes by means of the aro vapors, and as to 
the length of time whioh their properties required, 
are too long to refer to in detail. The results of tke 
experiments, which the authors consider as prelimi- 
nary only, saye the Electrical Engineer, London, may 
be briefly summarized as follows: 

(1) The vapors from the carbon aro possess the 
power of disoharging electrified bodies with which 
they are brought in contact. In general, the electri- 
cal properties of these vapors are similar to tbose of 
gases that have been acted on by X-rays, or to the 
gases from a flame. Except at low potentials the 
rate of dieoharge is not proportional to the potential, 
but approaches a limiting value as the potential is 
raised. (2) This discharging power is retained even 
after the vapors have been passed through long tubes 
of glass or metal, and lasts for at least 10 seconds. 
(3) When caused to pass between a charged con- 
ductor and one that is grounded, the vapors in large 
part lose their conducting power. A similar result 
is obtained by passing the vapors through loosely 
packed asbestos wool. (4) After passing between 
two grounded conductors, these being only a short 
distance apart, the vapors are found to discharge a 
negatively electrified body more rapidly than one 
charged positively. In this respeot their behavior 
is similar to that of gases that have been ionized by 
the action of X-rays. 

The explanation of the phenomenon is probably 
that suggested by Zeleny—namely, that the negative 
ions diffuse more rapidly than the positive ones. 
(5) Positive and negative charges are in general 
dissipated by the vapors with equal rapidity. Bat 
experiments made with a vertical enclosed aro show 
that gases taken from near the lower oarbon have 
unequal discharging powers for the two eleotrioities; 
in this oase thas charge which is of the rame sign as 


the lower carbon is dissipated less rapidly. This is 
true whether the lower carbon is positive or nega- 
tive; and the effect is not altered by connecting 
either carbon with the earth. (6) If air or oxygen 
that has been saturated with water vapor is intro- 
duced into the enclosure containing the aro, the 
conducting power of the aro vapors is greatly in- 
creased. But this effect can no longer be observed 
when the body to be discharged is at a considerable 
distance from the aro. 


LONG! DISTANCE TRANSMISSION OF 
POWER.* 


BY C. RICE DOOLEY. 


So rapid bas been the growth of manufacturing 
industry in the United States that the subjeot of 
power has become one of vital importance. For 
years the direot utilization of the power of water- 
falls and steam plants bas been almost the exclusive 
practice in operating factory tools. To these animal 
power has given way. Are we finally to see the 
electrio ourrent supersede steam? 

Sinoe the advent of greatly improved machinery 
for developing electricity, engineers have given more 
attention to this force. Until within the last decade 
the transmission of electric energy over long dis- 
tances was not practicable, therefore prior to this 
time the electric generator with its source of power 
had to be Jocated near the places of power consump- 
tion, This, of course, necessitated the use of an 
engine, excepting in a few cases, where water power 
could be obtained, and as available water powers 
are comparatively soarce, the demand for steam en- 
gines was materially affected. For this reason every 
small lighting plant and every electrically operated 
factory had to be fully equipped with its own source 
of power. The advantages of such an arrangement 
are not great, for the engine that drives the dynamo 
must be of sufficient power to do the work which 
the eleotrio current performs; therefore it is more 
economical for the small factory to apply the power 
of the engine directly to the machine tools. How- 
ever, in large installations, the convenience of dia- 
tributing power through wires over that of mechani- 
cal appliances often warrants the use of eleotrio 
power, even where an engine has to be maintained 
to supply the mechanical power for generating it. 
It is evident, therefore, that for small shops and 
factories electricity could, in the past, have been of 
no benefit unless these establishments were furtu- 
nately situated near water powers. 

With the development of larger and more efficient 
dynamos the effort has been to establish oentral 
power stations for transmitting energy electrically 
over large territories. This system has attvined its 
highest development in the harnessing of natural 
cataracts. 

In speaking of eleotrio energy the engineer thinks 
of two things: First, the amount of electricity 
flowing through the wire; second, the force with 
which it is being driven along. This force is com- 
monly known as voltage, while we will refer to the 
electricity flowing as the current; thus we speak of 
a certain current transmitted at so many volts. By 
experiment we know that the main loss of energy is 
due to heat radiation from the transmission lines. 
Also, it has been demonstrated that this heat varies 
direotly as the resistance offered to the ourrent and 
as the square of the value of the current, From this 
we see that if only a small amount of current is con- 
duoted the per cent, of loss is very much reduced; 
the problem is, then, to transmit the eleotrio energy 
in the form of a small current and at the same time 
provide for the development of a large amount of 
power where it isto be utilized. To do this the 
praotioe is to generate an electric current at a mod- 
erate voltage and, by means of suitable apparatus, 
convert it into a small current at high voltage. This 


* From The Purdue Erponent, 


high voltage ourrent is transmitted to the point of 
utilization where the electric energy undergoes a re- 
verse transformation which brings it to its original 
condition and to one much better adapted to the 
propelling of machinery. 

The use of a small current at high voltage is 
analoguus to that of a small water pipe conveying 
water under bigh pressure. Suppose two pipes 
varying widely in diameter to oonduot water from 
“a” to “b?” Now, in order to trausmit the same 
volume of water by each in the same time the water 
in the small pipe must evidently have a much greater 
pressure, or rather velocity. These two pipes may 
be made to fill two equal reservoirs in the same time 
and thus each made to do the same work. Just £o 
in the case of eleotric transmission; the same power 
can be conveyed either by a large current at low 
voltage or by a low current at bigh voltage, but as 
tbe heating is much less in the latter case it is the 
method that is commonly used—in fact it has ren- 
dered the long distance transmission of electrio en- 
ergy possible, 

Upon this principle the great long distance power 
transmission plant was constructed at Niagara Falls. 
Nature has concentrated a vast amount cf energy at 
this one point, and at last man bas succeeded in de- 
veloping a practical method for its distribution, ia 
part at least. Inthe year 1894 the Niagara Falls 
Power Company saw the completion of ita great 
project, and now this plant furnishes almost the en- 
tire city of Buffalo, over taenty miles distant, with 
electric power. The generators produce a current at 
2,200 volts which is transformed to 11,000 before 
leaving the plant. Then at Baffalo the voltage is 
reduced to 500, at which pressure the electric energy 
is used to drive the street oars of the city, for light- 
ing purposes and for local distribution. Although 
the Niagara plant was by no means the first of its 
kind, or even the first for the purpose of long dis- 
tance transmission, yet at one time it was by far the 
largest one and operated on such a large scale that 
the era of long distance transmission lines will 
doubtless be properly dated from the time cf its 
completion. Since tbecompletion of the plant many 
factories have located near Niagara, and among these 
we find The Niagara Electro-Chemical Works“ 
and the aluminum factories whioh use the current 
directly in obtaining this prod uot; also The Buffalo 
Railway Co." employs the Niagara power to drive 
its street cars. 

The success of this great power plant seems to 
bave decided the question of central stations driven 
by water power, for scarcely a season passes without 
the periodicals containing detailed accounts of late 
water power generating plants furnisbing eleotrio 
current at bigh voltages within a radius of several 
miles. We find them all over the United States; 
for instance, at Lewiston, Idaho, a town situated on 
the Asotin river, is quite a large station. The stream 
has a fall of sixty-five feet to the mile and by means 
of conducting channels the water is made to descend 
perpendicularly one hundred feet on the turbines. 
The current generated is transmitted at ten thousand 
volts aud at the terminals of the line is used at five 
hundred volts to drive machinery and for lighting 
purposes. Again we find another on Apple river in 
Wisconsin. There the ourrent is generate at six 
thousand volts and transmitted directly from tbe 
machine for a distance of seven miles where the 
voltage is reduced to two hundred. This power is 
largely used to operate grain elevators as well as for 
lighting purposes. We also find many such planta 
in the Eastern States, and one I would especially 
mention is located on the Hudson river about seven- 
teen miles from Schenectady, N. Y. Schenectady 
is the location of tbe largest electrical manufactory 
in the United States, and the entire ipstitution was 
until recently entirely operated by steam. The 
electrical energy is transmitted from the Hudaon to 
Schenectady at a voltage of ten thousand, 

But the United States is not alone in this ad vanoe- 
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ment, for we find extensive generating plants in 
other countries; for instance, at Kootenay, B. C., 
twenty-five thousand borse power is generated by 
turbine wheels. The energy is conducted thirty-one 
miles at twenty thousand volts pressure and then 
reduced to twenty hundred for commeroial purposes. 
Even in Brazil, S. A., we find a few central power 
stations. One is operated by a one bundred and fifty 
foot water head which transmits the current at four 
thousand volts for several miles where it is used to 
propel a street oar system. 

Many other interesting plants might be cited, but 
theee few will show the favor with whioh tbis soheme 


of power transmission is meeting. Centralized 
power is undoubtedly the best method of making 
electricity the servant of all institutions both great 
and small. 


Electrical Haulage on English Canals. 


The system of electrical canal haulage which is 
about to be tested on one of the Northern canals by 
a Westminster firm, says Industrics and Iron, is of 
some interest. In it the motors are independent of 
the barges, for they haul them by means of ropes. 
An aerial railway consisting of two steel rails braced 
together and supported at a height of 9 ft. or 10 
ft. above the towing path by means of cast iron 
brackets, at intervals of about 30 fs., is laid along 
the canal banke. This is the running track for the 
electric bauler, which consists of a motor mounted 
on a four-wheel carriage. Two of the wheels run 
on the upper surface of the rail and two beneath. 
AM the wheels are drivers. The motor is of the or- 


dinary direot-current series-wound type. The trao- 
tive force required to tow a harge carrying 100 tona 
cn a canal of ordinary oross-section at the rate of 21 


miles per bour is from 250 to 300 lbs. The brake 
horse-power is thus— 
25 X 5,280 x 300 
B. H. P. = —Ó——2 


60 x 33,00) 


But the bauling apparatus must be able to extort 
600 lbs. and would weigh 300 lbs., and the weight of 
the motor or carriage would not exceed 900 lbs. The 
estimated cost by horse baulage at 27 miles per hour 
is .077 penny per ton per mile, aud !he cost of eleotri- 
cal haulage .032 penny per ton per mile. 


A Trolley System for Paris. 
Tbe municipal authorities of Paris have up to the 
present get their face against the introduction of the 
trolley, so the Electrician of London informs us, The 


line from Aubervilliers to the Place de la Répub- . 


lique runs only as far as the fortifications on the 
trolley system, but a new line irom Charenton to the 
Bastile has now actually brought the trolley wires 
within the gates of the oity. 

The length of the line is 3 8 miles, and it is all on 
the overhead trolley system, with the exoeption of 
two sections, aggregating balf a mile, on which tbe 
underground conduit is employed. Three Thomson- 
Houston compound-wound generators (one serving 
as reserve), each of 150 kilowatts capacity, furnish 
the power. These are driven through belting by 
single Farcot non-condensing engines. The station 
pressure is 550 volts. Three semi-tubular Meunier 
boilers, with a heating surface of 6,500 eq. ft., far- 
vish stean at 100 lb. per square inch pressure. 
These boilers work under forced draught on M, 
Prat’s system, anda chimney 56 ft. high is found 
amply sutlicient. "There is a battery of 250 cells, 
with a capacity of 350 ampere hours, used for sup- 
plying the conduit seotions of the line whioh are 
electrically isolated from the remainder. 
tery is charged by one of tbe generators, a special 
switch being provided to short-oirouit tbe series 
windings. 

The track is double throughout, made up of 90 lb. 
rails with Falk cast-welded joints, In nearly all 
oases tbe posts supporting the trolley wire are in tbe 
center of the street and span wires are not used. The 
posts each carry two 5 ampere aros on bra-kets, the 
lamps being connected five in series across the ter- 
minals of the battery. The cond ait part of the lines 


The bat- 


is similar to that in use in Ninth street, Wasbing- 
ton, with a slot 1 inch wide. There are in all 18 
care, with single-reduotion motors, and differing but 
little from the usual Thomson-Houston construction. 


THE WARREN ELECTRIC & SPECIALTY COM. 
PANY'8 PLEASANT OPENING OF A NEW FAC. 
TORY. 


The Daily Chronicle of Warren, O., gives the fol- 
lowing account of the pleasant entertainment fur- 
nished by the Warren Electric & Specialty Com- 
pany to their employes to celebrate the opening of 
au important annex to their works : 

Ever sinoe the formation of the Warren Eleotrio 
& Specialty Company the good feeling between 
employer and employe bas been a matter of 
note. Each year the compauy in some way mani- 
fests to its employes the existence of a special in- 
terest. Tbe management recently saw a cbauce to 
give every employe a pleasant evening of enjoyment, 
and accordingly the plan was carried ou’. The com- 
pany have jast erected a large two-story building to 
be used for a machine shop and the manufacture of 
electrical apparatus. The programme was to dedi- 
cate this building by giving a supper to the entire 
force, to be followed by a dance, and it was carried 
out to the dot. At 5:30 on the night of the 221 
inst. the 128 employes filed into the impiomptn bau- 
quet room and took seats at the tables. Officials of 
the company and several otber stockholders, accom. 
panied by their wives and children and a few 
friends, were seated at the center table. The Anti- 
Trust football team filed in and took their places at 
a specially arranged table. Previous to sitting down 
they yelled their football slogan which is: 

“Win we will, win we must 
For we belong to the Anti-Trust. 
Rah! Rah! Tiger, Sis. boom ah! 
W. E. S. Company—Rah! Rab! Rah! 

‘t Tbe ladies of the Friendly Union served an ex- 
cellent repast, and all did justice to the tempting 
viands. 

‘* Pres. T. H. Gillmer was called upon for a speech 
and responded in part as follows: ‘Six years ago, 
or on November 19, 1892, the Warren Electrio & 
Specialty Company was organiz:d; there were not 
many present at the christening, only six. Soon we 
began business, and at first we had but few em- 
ployes on the pay roll—which was lucky for us; but 
during the years we have steadily inoreased our 
business and now have 128 persons on the roll—and 
I am informed that I am not included in the num- 
ber. For 300 days in the year you work hard; you 
do the duty assigned, and so far you bave heen satis- 
tied to do the work given. I think a company that 
appreciates the work of its laborers will lose nothing 
by giving them an entertainment of some kind, as 
we have done to-night. Such firms succeed. Iam 
not egotistical when I eay tbis firm has succeeded, 
that our business has inoreased; and thia is due 
greatly to the aid and oo-operation you have given 
us. We have had no labor trouble and we hope it 
will eontinue thus. We bave planned further 
amusement for you upstairs and hope you wiil enjoy 
yourselves, for by 80 doing you will please us. I 
thank you. 

Three rousing cheers were then given for the 
Warren Electric & Speoialty Company and its 
officers. "! 

Dancing followed, and a cake walk, reoitations, 
eto., added to the enjoyment of the merry gathering. 


Proposals Invited. 


The U. S. Navy Department, througb tbe Bureau 
of Yards and Docks, is inviting sealed proposals 
until December 17 for extending the electrio light 
system at the New York Navy Yard. At the eame 
time and place proposals will also be received for 
enlarging the wiring system at the same Navy Yard. 
Specifications, blank forms of proposal, a wiring 
plan and s general plan will be forwarded to pro- 


spective biddera upon application to the Bureau of 
Yards and Docks, Washington, D. C, or to the 
Commandant of the U. S. Navy Yard, Brooklyn, 
N. Y. 

The Interior Department, through the office of 
Indian Affairs, is inviting sealed proposals until De- 
cember 20, for furnishing and delivering the ueces- 
sary materials and labor required in the construo- 
tion and completion of an electric light plant at the 
Indian Industrial School at Mt, Pleasant, Mich. 
Plans, specifications and instractions to bidders may 
be examined at the Indianu Warehouse, 1,602 State 
street, Chicago; the Builders & Traders" Exohange, 
Omaha, Neb., and at the school. Any additional 
information may he obtained upon application to 


W. A. Jones, Commissioner of Indian Affairs, 
Washington, D. C. 


American Institute of Electrical Engineers. 


The 1295b meeting of the Institute was held at 12 
West 3186 street, New York, on Wednesday evening, 
November 23, President Kennelly in the obair. The 
paper of the evening, on The Design of Trans- 
formers,” by F. W. Carter of London, England, was 
read by Prof. W. S. Frauklin of Lehigh University 
in the absence of the aut'or. It was discussed by 
Messrs. Franklin, W. B, Jackson, Wolcott, Henshaw, 
Torchio and others. 

At the meeting of the Exeoutive Committee in the 
afternoon the following associate members were 
elected: 


Cleveland Abbe, Professor of Meteorolgy, Weather 
Burean, Washington, D. C. 

John Cassidy, Superintendent Mutual Telephone 
Co., Honolulu. 

James Francis Cosgrove, Head of Looomotive En- 
gineering Department International Correspondence 
Eochoo], Scranton, Pa. 

Donald Hume Fry, Aseistant to Robt. McF. Doble, 
San Francisco. 

James I[amilton, Patent Attorney and Expert in 
Patent Causes, Boston. Mass. 

Bernard Hoffman, New York Telephone Co., New 
York City. 

Harry D. James, Expert Draughtsman, Otis Bros. 
& Co., Yonkers, N. Y. 

S. L G. Knox, First Asst. Eogineer, Crocker- 
Wheeler Electrio Co., Montolair, N. J. 

Howard Wallace Leitch, Switohboard Regulator, 
Edison Elect. Illuminating Co., Brooklyn, N. Y. 

R. W. Lohmann, Electrical Engineer, Oakland, 
Cal. 

C. Stowe R no, Electrical Engineer, Triumph 
Electric Co., Cincinnati, Ohio. 

R. H. Sperling, Assistant Engineer, British Colum- 
bia Eleotrio Railway Co., Victoria, B. C. 

James Wilkinson, Station Manager and Chief 
Engineer, Consolidated Electric Light Co., Birming- 
bain, Ala. 

A. Wilford Zihn, Eleotrical Engineer and Supt., 
Manhattan Light, Heat & Power Co., St. Paul, 
Minn. 


The following associate members were transferred 
to full membership: 

Franklin Robert Anson, Seoretary and Manager, 
Salem Light & Traction Co., Salem, Oregon. 

Sidney Hand Hrowue, Consulting Electrical En- 
gineer, Baltin ore, Md. 

A. E. Brooke Ridley, Agent & Eleotrical Engineer, 
Si mens & Haleke Eleotrio Co., San Franoiesco, 

The Committee on Co-operative Research having 
completed the first stage of its work, has sent various 
collegiate eleotrical engineering departments an 
explanatory ciroular submitting twenty-seven sub- 
jects for investigation. 


An Electrical Exhibition in 1899. 


We have received the following announcement for 
publication : 
Editor ELECTRICITY. 

Dean SIR: At the annual meeting of stockholdera of 
the Ek ctrical Exhibition Company, held on the 21st inat., 
it was unanimously decided to bold another Electrical 
Exhibition in this city in 1599. 

The following cflicers and directors were elected: O. O. 
Baker, Jr., president; F. W. Roebling, vice-president; 
Geo. F. Porter, secretary and treasurer; Marcus Nathan, 
general manager; H. H. Harrison, L. F. Requa, J. W. 
Godfrey, C. A. Lieb. Very truly yours, 


ELECTRICAL EXHIBITION Co, 
New York, Nov. 22, 1898. 
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LEGAL NOTES. 


The Supreme Court at Jefferson City, Mo., bas 
deolared invalid and inoperative tbe Julian publio 
fcanobise law (for the sale of franchises by the city ). 
The decision was rendered in the quo warranto oase 
against the West Side Eleotrio Railway of Kansas 
City, wherein the Attorney General of the State 
brought mandamus proceedings against the street 
railroad company to compel it to show why its fran- 


chise bad not been granted under the provisions of 
the Julian law. Tbe opinion, which was written by 
Judge Williams, declares the law is inoperative be- 
cause it is indefinite and vague ip its provisions. 
The act of the court in kuockipg out this law pre- 
oludes the sale of street railroad, telephone, tele- 
graph, and in fact all public service franchises by 
the city. 


The Supreme Count of Oregon held, in the case of 
Perbam vs. Portland General Electric Company, 
that the doctrine that the placing of electrio wires 
known to be dangerous at a place where others are 


lawfully entitled to be constitutes negligence was 
properly applied to wires strung over a bridge where 
workmen in repairing the bridge came in contact 
with them, and that the apparent perfect insulation 
of the wires amounted to an invitation to risk oon- 
tact with them when the wires were placed where 
persons while performing their duties might come in 
contact with them. 


The Court of Appeals at Frankfort, Ky., on the 
23d inst., affirmed the judgment of the Franklin 
Fisoal Court in the corporation indictment oases, 
Indictments were filed in the lower court against 120 
of tbe largest corporations in Kentucky, including 
express, telegraph, telephone, water, gas, street car, 
eleotrio light, bridge and other corporations, for 


failing to file reports and echedules of property in 
that State and business done. The statute provides 
a penalty of $1,000, aud $50 a day additional for 
each day of suoh delinquency. The lowrr court re- 
turned verdicts for the State and the Court of Appeals 
sustains the verdicts. holding that the statute is 
conatitutional and that failure to report is a viola- 
tion, and that the corporations cannot be exoused on 
technical grounds, The decision will eventually 
amount to more than a half million dollars in fines 
to the State, and itis said by the management of 
some corporations will amount to confiscation of 
their property and force them out of business. 


The Appellate Division of the New York Supreme 
Court for the Second Department held, in the case 
of O'Flaherty vs. Nassau Electric Railroad Company, 
reported in New York Law Journal, that the falling 
of a trolley wire into the street raises a presumption 
of negligence on the part of the company which 
maintains such wire that will create a liability for 


injaries sustained by a passer-by unless the condi- 
tions are satisfactorily explained so as to overcome 
such presumption of negligence, and that the testi- 
mony of the defendant’s employees regarding a 
system of inspection of such wires will not relieve 
the defendant of this presumption of negligence as 
matter of Jaw, but that the witnesses being interested 
persons who might have a motive of shielding them. 
selves from blame their testimony presents a ques- 
tion for the jury. The court farther held that where 
the testimony shows the use of an automaric device 
for cutting off the current when a wire falla to the 
ground the communication of a shock to a passer-by 
will authorize a finding that such appliances were 
not in working order at the time of the accident. 


The K ngs County Electric Light and Power Com- 
pany. 

The Brooklyn Eagle says: Tbe management of 
the Kings County Electric Light & Power Company 
has decided to retain General Superintendent F. S. 
Barstow of the Edison Electrio Illuminating Com- 
pany as general manager of the recently consolidated 
company. Mr. Barstow has been for many years 
connected with the Edison Company and has an 
enviable record for his thorough knowledge of the 
electrical business as well as for executive ability of 
a high order, E. F. Peok, who has been the recie- 
tary of the Kings County Company, has been ap- 
pointed assistant general superintendent. Mr. Peck 
bas been interested in electric matters in Brooklyn 


for years and has been connected with the Citizen, 
Edison and Kiugs County Companies. No other 
changes in the personnel of the management will be 
made for some weeks and not until the report now 
being prepared by A. M. Young has been presented 
and acted on by the Board of Directors. The changes 
contemplated, however, are said to be radical in 
cbaracter and will be in the line of greater economy 
in management.“ 


CANADIAN NOTES. 


Mr. C. J. Ballantyne of Honolulu, formerly a 
resident of Ottawa, is now in the latter oity. He 
left Ottawa and went west in 1882, finally locating 
in Honolulu. Reoently he organized a company 
and bought the franchise to operate an electrio rail- 
way in Honolulu. He is now on a visit to the lead- 


ing American and Canadian oities with the ohjeot of 
purchasing a plant and also studying the systems 
upon which electric roads are operated. Speaking 
of Hawaii, Mr, Ballantyne said that the people are 
well satisfied with their status under American pro- 
tection, and he feels sure that the country will 
progress at a much greater rate than previously. 


The Metropolitan Electric Company will be sup- 
plying electrio light, power and heat to the oity of 
Ottawa probably by the end of Maroh next. The 
survey of the company’s water power at the Britannia 
Rapids, about ten miles from Ottawa, bas been oom- 
pleted, and everything is now ready for the work of 
constructing the power bouse and arranging for the 
transmission of electricity. Tenders have been 
called for and about the first of Deoember operations 
will be started. The Metropolitan Company bas 


two lines under construction for the transmission of 
the electricity. Only one of these, however, will be 
operated at present. Through a point of land on 
the Ontario shore of the Ottawa river which juts out 
into the Britannia Rapids a canal about 125 yards 
long and 20 feet wide will be made. At the foot of 
this canal will be built the power house, and the 
water from the rapids will be ooncentrated in the 
canal. 


The Lunenburg Gas Company, of Lunenberg, 
Nova S»otia, is changing its electric plant from steam 
to water power. It has a 16 foot dam nearly oom- 
pleted on the Mush-Mush river a& Mahone, eight 
miles from Lunenburg. The pole line is completed 


and is said to be the finest in that part of Nova 
Scotia. The water wheel is from the works of the 
S. Morgan Smith Company, York, Pa., and is one of 
their well-known ''New Sucoess’’ turbines. The 
company will light the town of Mahone in addition 
to supplying light and power to Lunenburg. 


THE NEWS. 


Waat is Going On in the Electrical World, 


STREET RAILWAYS. : 


Akron, O.—Gen. Samuel Thomas, of New York, presi- 
dent of the Akron Street Railway & Illuminating Com- 
pany, who was herea few days ago, stated that the 
property of the company would be sold next month aud 
the receivership terminated. 


Atlalla, Ala.—It is stated that Capt. J. M. Elliott, Jr., 
the owner of the dummy line running between Attalla. 
Alabama City and Gadsden, has made arrangements to 
convert the line into a trolley road, the power for 
which will be furnished by the Alabama Electric Power 
& Light Company. 


Belding, Mich.— The Grand Rapids & Belding Trac- 
tion Company have filed with the city clerk their 
acceptance of the franchise granted them by the Beld- 
ing city council recently, under the terms of which 
they must have the road in operation inside ofa year. 
The next step is to get a franchise in the city of Grand 
Rapids, which may cause some trouble. 


Camden, N. J.—The promoters of the new elevated 
electric railway between Camden and Atlantic City 
have witbdrawn their application for a franchise, 
owing to the opposition developed in the city council. 


Cbattanooga, Tenn.—Bondsto the amount of $200,000 
have been issued for the construction of an electric 
railway line from this city to Chickamauga Park. 

Derry, N. H.—At the coming session of the Legisla- 
ture an attempt will be made to get a charter for an 
electric railroad running from Nashua through London- 
derry to Derry. 


* 


Denver, Col.—There is some talk ofthe revival of 
the Lookout Mountain railway scheme. The top of 
Lookout Mountain is & most attractive place for a 
suburban resort. So fine a site for summer cottages is 
not to be found anywhere else near Denver. It is up 
among the pinesand an electric line reaching the sum- 
mit would place residents of the city within forty min- 
utes' ride of the mountain top.—United States Commis- 
s oner Hinsdale has set a date for the sale of the Denver 
pity cable and West End electric lines, which is Decem- 

er 15. 


Jackson, Miss.—Work on the electric street road, 
after many unavoidable delays, has at last begun and 
will be pushed to completion. The Tennessee capitalista 
who are behind the enterprise expect to spend more 
than $100,000 on the car line and lighting systems, for 
both of which they hold a franchise. 


Lincoln, N. J.—Silas D. Drake is the projector of a 
trolley road from Lincoln to Mizzen Peak, for which 
he asserts that he has secured right of way and also 
that the necessary funds are ready. Mizzen Peak isa 
high point in the first ridge of the Watchung Moun- 
tains and lies right back of Bound Brook. It is a beau- 
tiful place with a magnificent view and cool mountain 
breezes in the summer time. Mr. Drake's plan is to 
run & trolley road upthe side of the mountain and 
convert Mizzen Peak into asummer home for New York 
business men. 


Marysville, O.—The company which proposes to build 
an electric road fo connect Marysville, Pharisburg, 
Magnetic Springs, Richwood and Delaware and later 
to connect with Columbus, has completed its organiza- 
tion by electing the following officers: W. A. Wright, 
president; J. P. Eubanks, secretary, and R. C. Turney, 
treasurer. Stock subscriptions will be immediately 
raised and the work on the road will begin &bout the 
first of April. 


Niles, Mich.—The city council has granted the Mich- 
igan-Indiana Street Railway Company a thirty-year 
franchise to operate and maintain a street car system. 
The line. as proposed, isto run from South Bend to 
Benton Harbor, through Niles and Berrien Springs. 
Ac or ling to the terms of the franchise the system 
must be completed within two years. 


Northport, L. I.—It is reported here that the Long 
Island Riilroad Company is going to build a trolley line 
between this village and the depot. Three of the 
officials recently visited Northport and were driven 
over the proposed route. 


Peoria, Ill.—The long controversy over the leasing 
of the lake front to the railroads was brought to a close 
a few nights ago, when the city council, by a vote of 10 
to 4, leased that ground to the Peoria & Pekin Traction 
Company and the Rock Island road fora term of fifty 
years. The city receives $500 a year and $590 a year 
for each additional railroad which may use the termi- 
nala It is expected that four or five roads will come 
in. 

Tacoma, Wash.—New York parties have been corre- 
sponding with some of our enterprising citizens in re- 
gard to a fast electric railway line between this city 
and Seattle, and it is believed the project will be carried 
out. 


Utica, N. Y.—The Utica & Suburban Railway Com- 
pany, baving obtained a franchise from the highway 
commissioners, has put gangs of men at work on the 
construction of the electric railway which is to connect 
Utica and Rome. 


Waterville, Me.—An effort is being made at Oakland 
to interest capital in the construction of an electric 
road from that village to this city, and the scheme is 
finding favor among the people. The argument is that 
ample and safe water power can be secured at Oakland, 
that the road would be only alittle over five miles in 
length and that it could be operated at no greater ex- 
pense than the one from here to Fairfield. 


Wheeling, W. Va.—Steps are being taken to secure 
right of way for an electric road from Steubenville to 
Martin's Ferry, connecting with the Wheeling Railway 
at the latter point. The line will run twenty miles in 
a district well inhabited, connecting Wheeling, Bellaire, 
Bridgeport, Martin's Ferry, Yorkville, Highland City, 
Tiltonsville, Warrenton, Rush Kun, Brilliant, Mingo 
and Steubenville. 


Wichita. Kan.—A few men and teams have been put 
at work on the electric street railroad for which H. B. 
Church was granted a franchise several weeks ago. 
The work is under the direct supervision of manager 
W. O. Church. 


Zanesville, O. —Judge Taft of the United States Cir- 
cuit Court at Columbus has ordered the sale of the 
Z nesville Electric Railroad on Janu.ry 3 next. Will 
Christy was appointed special master to make the sale. 


LIGHTING. 


Bellefontaine, O.—The Big Four railioad company 
will put in and operate an electric light plant of its 
own at itsshopsin this city and will light the yards, 
crossings, depot, offices, etc. 


Bradford, O.—The electric light plant, which has 
been shut down for some time, was purchased on the 
19th inst. by L. A. Dye, who will commence running it 
as soon as repairs are made. 


Cincinnati, O.—4A resolution requiring the Edison 
Company to put recording voltmeters upon its various 
lighting circuits in this city was presented at a recent 
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meeting of the lighting board and was referred to the 
committee on law. 1 ay: 


Flint, Mich.—The People’s Elecirit light Company 
of this city intends to increase the capacity of its plant 
from 3,000 to 8,000 lighte. The improvements con- 
templated will cost about $25,000. 


Gadsden, Ala.—The Alabama Light & Power Com- 
pany has been granted permission to construct and 
operate a light and power plant in Gadsden. The 
power house will be equipped with the very latest 
machinery and will cost $25,000. W. S. McCabe is pres- 
ident of the company. 


Gainesville, Ga.—James P. Edwards of Augusta is 
making investigatious as to the advisability of putting 
in an electric lighting plant in Gainesville. If he is 
assured of suflicient patronage he will erect a plant. 


Greenfield, Ind.—The city council has purchased the 
plant of the Greenfield Electric Light & Power Com- 
pany, paying therefor $16,000. 


Hackensack, N. J.—The Hackensack Gas & Electric 
Company has absorbed the Englewood Gas Light Com- 
pany, paying at the rate of $250 a share for the stock. 
The business of the company will be extended and gas 
and electric light will be furnished to a number of vil- 
lages in the neighborhood of Englewood. 


Houston, Tex.—The application of Blake Dupree, re- 
ceiver for the Citizens’ Electric Light Company, to pur- 
chase a new site for the location of the proposed new 
Citizens’ electric light plant, has been granted by 
Judge Bryant of the Federal Court and the property 
will be purchased at once when the work of construct- 
ing the $150,000 plant will be beguu. "This plant will 
is E 8 capacity to furnish the entire city with electric 

ights. 


Indianapolis, Ind.—The Chenoweth Electric Light 
& Power Company has made application tothe Board 
of Works for permission to erect poles and wires for 
electric lighting outside of the mile square. D. A. 
Chenoweth, a member of the company, informed the 
board that the company intends to do commercial and 
domestic lighting. 


Lawton, Mich.—A short time ago Lawton voted to 
bond the town for $5,000 for electric lights. It was 
carried by a large majority and the bonds were sold to 
the First National Bank of Paw Paw. Upon further 
examination the buyera of the bonds refused to take 
them because the election was held less than fourteen 
days after notice as is required in such cases by law. 
Another election is called for November 30. 


Milwaukee, Wis.—C. E. Estabrook has sold the South 
Milwaukee electric light and power plant to a company 
known as the South Milwaukee Electric Light & Power 
Company. The sale includes all the machinery, fran- 
chise, etc. The price paid by the new company is said 
to have been in the neighborhood of 820.000, which was 
about the figure the entire plant was offered tothe city 
for, in yearly payments, receutly, the sale for which 
was knocked out by the mayor's veto. The new own- 
ers will operate the plant. 


New Holland, Pa.— Eli Martin, a resident of this 
borough, has made a proposition to the borough coun- 
cil for erecting an electric plant and lighting the 
Streets, and the indications are that it will be accepted. 
An electrie power plant has been installed in the New 
Holland Silk Mill. 


Northport, Ore.—W. R Lee aud some Montana cap- 
italists have been granted a franchise to build and oper- 
ate in Northport an electric light system. Work must 
be commenced before December 1. 


Oconto, Wis.—By the burning of the planing mills of 
the Citizens’ Electric Light & Fuel Company, the city 
is left in darkness as tbe electric lighting plant was 
located in the mills. The insurance was only $15,000 
while the loss was $60,000. 


Owenton, Ky.—J. M. Riley, of Bracken county, Ky., 
and W. E. Arnold, of Dayton, O, have made arrange- 
ments tostart & large flour mill, and probably an elec- 
tric light plant, at this place. The business men of the 
town have donated a site. 


Pasadena, Cal.—The city trustees of Pasadena are 
figuring on owning their own electric light plant, and 
for that purpose have called for bids on six different 
sets of specifications. All bidsare to be in by January 1. 


Pierre, S D.—The council has decided to put in an 
electric light plant for city service. Power for the oper- 
ation of the plant will be supplied from the gas well. 


Provo, Utah.—A committee of council reported in 
favor ot the city erecting an electric light plant and also 
recommended the purchase of the electric plant of 
Reed Smoot, not including his dynamo. The report 
was accepted by the council and a power site on the 
Timpanogas canal will be purchased. 


Royal Oak, Mich.—William Helzinger of this place 
made a proposition to furnish the village with a 
number of 1,500 candle power electric lights at 20 cents 
per night, and the council has accepted it and granted 
him & five years franchise. 


Savannah. Ga.—The council has passed ordinances 
granting equal rights to construct overhead and under- 
ground lighting systems to the Brush and the Edison 
Electric Illuminating companies. The latter is a new 
company in Savanmah while the Brush Company has 


had a monopoly of the lighting business here for some 


ears. The officers of the Edison Company are: Ceo. 
Baldwin of Savannah, president; M. P. Clough of 


Boston, vice-president ; W. Cameron Forbes, of Boston, 
treasurer, and W. W. Mackall of Savannah, treasurer. 


San Francisco, Cal.—Judge Seawell rendered a de- 
cision here on the 16th inst. which promises to make 
future contracts for the lighting of streets and build- 
ings in this city & subject of public competition. The 
decision was in a suit brought by the Mutual Electric 
Company against Mayor Phelan and the Board of 
Supervisors. It holds in effect that as long as the 
San Francisco Gas & Electric Company is permitted to 
maintaiu posts and poles for the stringing of overhead 
wires it is the legal duty of the Supervisors to grant the 
plaintiff corporation a similar privilege. 


MANUFACTURING, ETC. 


Ft. Wayne, Ind.—The Fort Wayne Electric Corpora- 
tion has just shipped a 1.000 light dynamo and eqnip- 
ment to Chelsea, Mich.. and a 125 arc light machine to 
Lowell, Mass. It also dispatched a car loaded with dy- 
namos and station material. lamps, etc., for a large 
plant it is installing at Natchez, Miss., and shipped a 
2,000-light dynamo to Dublin, Ga. 


Pittsburg, Pa.—The Westinghouse Company it is 
said has contracts on hand for 262 electric railway mo- 
tors and 8 generators for English railways. 


Sharon, Pa.—The Aschman Steel Casting Company 
has decided to expend $20,000 on improvements in its 
pan Two new electric cranes are to be placed in the 
works. 


Shanghai, China.—The municipal council, by resolu- 
tion passed recently, invites tenders for a concession for 
constructing and working about 23 miles of electric 
tramways (trolley system) in the streets of Shanghai. 
Plans may be seen and particulars obtained upon ap- 
plication to Blackall & Baldwin, 39 Cortlandt street, 
New York, or to Charles Mayne, municipal engineer, 
Shanghai. Tenders for the concession must be sent not 
later than the 15th of March, 1599, to J. O. P. Blaud, 
secretary to the municipal council, Shanghai. 


Warren, O.—The Warren Electric & Specialty Com- 
pany has arranged for a large addition to its 
plant which will necessitate the employment of 50 more 
people. 


POWER AND TRANSMISSION PLANTS. 


Chicago.—Armour & Co. will change the motive 
power at their packing houses from steam to electricity 
believing the latter will prove much more convenient 
aud economical. Work will soon begin on the power- 
house, and already some of the engines and dynamos 
have been purchased. The lighting system is also to 
be changed and simplified for the sake of economy and 
better illumination. The works have already been 
wired for 5,000 lights. There will be one 5,000 and two 
3,000 light alternators installed as soon as possible, and 
more may be purchased. A cross-compound Corliss 
engine of 1,700 horse power is ready for the conipletion 
of the power house, and two generators of 2,400 elec- 
trical horse power are also about ready. The *'Inter- 
Ozean " states that men well posted in the affairs of 
the packing houses at the yards are of the opinion that 
the departure of this firm meansa like move on the 
part of the other large concerns. 


COMPANY MATTERS. 


Boston, Mass.—The Plymouth & Sandwich Street 
Railway Company has filed a certificate that 50 per cent. 
of its capital stock has been paid in, the whole having 
been subscribed, II. B. Taylor is president; W. H. 
Brine, treasurer; W. H. Hawley, clerk.—The Webster 
& Dudley Street Railway Company has filed its cer- 
tificate that its entire capital bas been paid in. E. S. 
Hill is president; John Flint, treasurer ; Charles Hag- 
gerty, clerk. 


Norwalk, 0.—The Citizens’ Electric Light & Power 
Company of this city has increased its capital stock frum 
$30,000 to $70,000. 


PERSONAL AND MISCELLANEA. 


William E. Hale, treasurer and one of the largest 
stock holders of the Toledo Traction Company, died at 
his home in Chicago on the 16th inst. He was 65 years 
old. Mr. Hale was elected treasurer of the Toledo 
Traction Company when that corporation, having ab- 
sorbed the Robison interests, was reorganized. 


Alexander McAdie, forecast officer in the Weather 
Signal Office in New Orleans, bas received notice of his 
selection as one of the editors of '' Terrestrial Magnet- 
ism and Atmospheric Electricity.“ an international 
quarterly journal published in Cincinnati, London and 
Berlin. 


The First Regiment Volunteer Engineers, Colonel 
Eugene Griflin, arrived at New York from Porto Rico 
on Thursday last in better condition than any other 
regiment that has returned from the seat of war. The 
regiment has received a sixty days’ furlough, at the 
termination of which they will be mustered out, 
having made a record that will long be remembered 
to their credit. 


The Street Railway Employes’ Association of New 
Orleans, as we learn from the Picayune,” is planning 
for an innovation in connection with the Carnival that 
promises to add a very interesting feature. It is in- 
tended to give & carnival parade of street cars. The 
various car barns are taking up the matter and a com- 
mittee has been appointed from each of the seven sta- 
tions. There will probably be two cars from each sta- 


tion and one gotten up by the traction management. 
These cars will each be lighted with about 1,000 
lights, which will make & magniflcent display, as the 
largest number ever put on a car in New Orleans is 350. 
Theseats will pe taken out of summer cars and they 
will be made into floats and masked men will be placed 
on them. The affair will take place on the Saturday 
before Mardi Gras. 


The Philadelphia '' Inquirer“ states that James F. 
McLaughlin, an electrical aud mechanical engineer of 
Philadelphia, is preparing for& trip to Cuba and Porto 
Rico in the interest of some Philadelphia and New 
York capitalists who are abont starting enterprises in 
the newly acquired countries. Oae of the schemes, 
plans for which the Philadelphian is now working 
upon, is & 250 ton ice plant to be erected at Baracoa. 
There are, he says, a number of other projects on foot, 
but it will require personal observation in both the 
islands before they can be inaugurated. Mr. McLaugh- 
lin has been furnished with letters of introduction to 
the respective United States authorities in each of the 
countries by Serretary Alger and Secretary of the Navy 
Long. He will be gone at least three months, and it is 
possible that his absence may be prolonged to six 
months. 


Mrs. Julia Davis has made application for the place of 
conductor on the Terre Haute Street Railway, and has 
been makinga study of the duties required, spending 
all the extra money she could spare in taking 1ides 
over the line watching the operations of conductors 
and motormen. One of the conductors in speaking of 
the applicant to a reporter said: Mrs. Davis has been 
on my car, I might say, a hundred times. Only Mon- 
day or Tuesday night she was on my car and kept me 
busy answering all kinds of questions. I understand 
that she is writing a book which will be called Dandy 
Dan, the Str. et Car Motorman,’ and her trips over the 
line is to catch phrases to be used in the book. How- 
ever, I have bcen told that she intended to make ap- 
plication for the position of conductor. I believe she 
would make a good one. as she now seems to under- 
stand the duties I think she would be able to keep a 
trolley on the wire and collect fares without making a 
mistake. Don't know how she would get along with 
some one who would refuse to pay his fare or insisted 
on getting change when he had not paid a cent. Guess 
the boys would all treat her right, and she might bea 
drawing card for the compar y for several weeks.“ 


RECENT COMPANY ELECTIONS. 


Globe Street Railway Company. Fal! River, Mags.— Di. 
rectors: Edward N. Gibbs and Charles L. Hubbard of 
Norwich, Conn; John N. Beckley and T. J. Nicholl of 
Rochester, N. Y ; Benjamin Strong of New York; Marcus 
G. B. Swift, Frank W. Hrightinan, Robert S. Goff and Her- 
bert H. Read of Fall River. 


Park & Falla Street Railway Company, Youngatown, O. 
— President, S. C. Grier; vice-president, Joseph Hastings; 
secretary and treasurer, C. W. Dallinger, all of Pittsburg 
Pa.; directora: the officers and T. H. McAfee and John 
Murphy of Fittshurg, and W. H. Park and H. G. Hamilton 
of Youngstown. 


People’s Electric Railway Company, Sandusky, O.—DI- 
rectors: George H. DeWitt. George Frick, C. L. DeWitt 
William H. Gilcher, Jacob Kuebler, Daniel Kunz, A. W. 
Proutt, Frank Stang, T. B. Taylor, John Geideman and 
Thomas M ood. 


COMMERCIAL PARAGRAPHS, 


The attention of manufacturers and exporters who ree 
ceive orders from South America is called to the card of 
The London & River Plate Bank, Limited, for which Mr. 
Geo. O. Gordon, 70 Beaver street, New York, is agent in 
the United States. 

This institution is considered one of the strongest and 
most prosperous foreign banking corporations of London. 
Its sphere of operations is confined to Brazil, the Argen- 
tine Republic and Uruguay, w th the Government of each 
of which countries it has financial relations. 

The subscribed capital and reserve fund together repre- 
sent the equivalent of twelve and one-half millions of dol- 
lars. For the year endirg on September 30, 1598, the share- 
holders recetved in dividends twenty per cent. on the paid 
up capital. 

Branches of this Bank are established in the following 
ports and cities in South America: Para, Pernambuco, 
Rio de Janelro, Montevideo, Paysandu, Buenos Aires, 
Rosario and Mendoza. In ali other places of importance 
on the east coast of South America it is represented by 
agents. 


The Electric Appliance Company's new catalogue of 
telephone apparatus and telephone construction material, 
No. 14, is being well received by the telephone trade, and, 
judging fioin the orders for telephone material that are 
being received, is being very extensively used. The Elec- 
fric Appliance Company claim that they have the most 
complete catalogue of telephone supplies that bas yet been 
Issued and are pleased to supply copies free of charge to 
the telephone trade. 


INVENTORS.—We neither purchase nor sell your 
patent, but we examine and report on it to you. If it has 
merit we furnish endorsements of experte that commend 
it to capitalists—and those who can use it. Correspondence 
solicited. Fees moderate. Aid resse 
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INCORPORATIONS 


The Huntingburg Light & Power Company, Hunting- 
burg,Ind. Capital stock, $4,500. 


The Mutual Electric Company, Waco, Texas. Capital 
stock, $10,C00. Incorporators: W. W. Seley, S. W. Slay- 
den, I. A. Goldstein and L. Migel. 


The East Chicago Light & Power Company, East Chi- 
cago, Ind. Capital stock, $1,500. Directors: George W. 
Watson, H. N. Haley and M. L. Pike. 


The Charleston & Mattoon Electric Railroad Company, 
Charleston, III. Capital stock, $125,000. Incorporators: 
Forbes Helton, W. R. Williams and W. K. Patton. 


The Kirlin-Gray Electric Company, Watertown, S. D. 
Capital stock, $50,000. Incorporators: William J. Gray, 
Minneapolis; George A. Gray, St. Paul, and O. M. and 
Samuel Kirlin, Watertown. 


The Trans-Mississippi Electric Light & Power Company, 
Macon, Mo —to establish and manave electric light and 
power stations. Capital stock, $39,(0)  lucorporators: 
Col. F. W. Blees, J. F. Schaefer and Charles E. Boel. 


The Miller Improved Incandescent Lamp Company—to 
establish a plant in Arapahoe County, Col. Capital stock, 
$53,000, Incorporators: Andrew H. Miller, Merwin J. 
Barnes, Ernest H. Fontaine and Charles T. Linton. Incor- 
porated at Denver. 


The Wichita Railway & Illuminating Company, Wichita, 
Kan —to equip and operate a street railway system and an 
electric lighting and power plant in Wichita. Capital 
stock, $500,000. Directors: Farnest Rambeck, E. L. Mut- 
ling, H. G. Landis, W. O. Church and George E. Spalton, 
all of Wichita. 


The Valley Electric Light Companv, Valley Falls, N. Y. 
—to manufacture and sell electricity for the purpose of 
lighting and heating public and private buildings in Han- 
singburg, Melrose, Schaghticoke, Stillwater, Valley Falls 
aud Eagle Hridge. Capital stock. $10 0.0. Incorporators: 
E. O. Neil, H. Carpenter, Valley Falis, and J. W. Carpen- 
ter, Hoosick Falla. 


The Fort George & Eleventh Avenue Railway Company 
of New York City (a consolidation of the North End 
Street Railway Company, the Fort George & Eleventh 
Avenue Railway Company and the Fort George Extension 
Railway Company). Capital stock, $3,000,000. Directors; 
John T. Little, Jr , Ambrose F. McCabe, Fred C. Garrick, 
Frank F. Ogston and Sharon Graham of New York, 
Clement McCumming of Yonkers, Charles A. Gilbert of 
White Plains, William A. Dibbs of Brooklyn, and D. C. 
Moorhead of Jamaica, N. Y. 


ELECTRICAL PATENT RECORD. 


LEITERS PATENT ISSUED NOVEMBER 22, 1898 


ELECTRIC RAILWAYS AND RAILWAY APPLIANCES. 


614,575. Conduit and Electric-Current Conductor for Sur- 
face Railways. Arthur Petzenburger, Gross Lichtei- 
felde, Germany. Filed March 30, 1896. 

614,709. Means for Driving Railway, Tramway or Auto- 
mobile Cars. Gustave Dupont and Maxime Johaunet, 
Paris, France. Filed Oct. 29, 1896. 

614,651. Car-Fender. John D. Hodges, Chicago, III., as- 
signor of five-sixths to James Bellew, Frank H. Re- 
petto and Patrick J. King, same place. Filed Feb. 8, 
1898. 


ELECTRIC LIGHTS AND APPLIANCES, 


614,154. Hanger for Electric Lamps. Junius E. Mayo, 
Belvidere, III. Filed June l, 18.8, 

614,528. Electric-Lighting Gas-Burner. John M. Anck, 
Philadelphia, Pa. Filed Oct. 19, 1897. 


ELECTRICAL MACHINERY AND APPARATUS. 


614,162. Commutator. John R. Grindrod, Lynn, Mass., 
assignor to the General Electric Company of New 
York. Filed Feb. 6, 1597. 

614,472. Potential-Switch. John D. Iblder, Yonkers, 
N. Y., aseignor to the Otis Brothers & Company, New 
York City. Filed Aug. 5, 1597. 

614,571. Transformer System and Apparatus. Adolph 
Muller, Hagen, Germany. Filed July 30, 1897. 

614,605. Dynamo-Electric Machine or Electromotor, Eu- 
gene Cantono, Pavie, Italy. Filed Dec. 16, 1897. 

614,655. Magnetic Cut-Out. Leonard Andrews, Hastings, 
England. Filed Nov. 29, 1897. 

614,794. Circuit Breaker. William I. Crawford, St. Louis, 
Mo., assignor of one-half to Abraham Cook, same 
place. Filed Aug. 23, 1897. 


TELEPHONE AND TELEGRAPH APPARATUS. 


614,677. Switchboard Apparatus, Signal and Circuit. 
Thomas C. Wales, Jr., Boston, and Frederick L. 
Rhodes, Winchester, Maass., assignora to the American 
Bell Telephone Company, Boston, Mass. Filed Nov. 
26, 1897. 

BATTERIES. * 

614,539. Secondary Battery. Nathan H. Edgerton, Phila- 
delphia, Pa. Filed Sept. 14, 1597. 

614,759. Galvanic Battery. Charles T. Richmond, Cleve- 
land, O., assignor to the National Carbon Company, 
same place. Filed July 18, 1898. 


MISCELLANEOUS. 


614,453. Method of Manufacturing Electric Cables. Se- 
bastian Z. de Ferranti, Holiinwood, England. Filed 
Dec. 25, 1597. 

614,474. Transformer Stamping. Dugald C. Jackson, 
Madison, Wis., and William B. Jackson, Grand Rap- 
ids, Mich., assignors ef one-half to William D. Pack- 
ard and James W. Packard, Warren, Ohlo. Filed Sept. 
27. 1897. 

614.572. Method of and Apparatus for Treating Ores. 
Joseph G. MeNu:ty, New York City. Filed May 7, 1898. 

614,597. Means for Conveying Cables, Wires or the Like 
Through Underground Condnits. John Wrigiey, El- 
mira, N. Y. Filed June 14, 1893. 

614,633. Electrolytic Apparatus. Friedrich A. Thum, 
Newark, N. J. Filed Feb. 8, 1898. 

614,725. Apparatus for Constructing Insulating-Blocks, 
Johann Jungbluth, Oologne, Germany. Filed Jan. 18, 
1898, 


TELEPHONE AND TELEGRAPH. 


Improvement in Telephone Apparatus. 


During the past year or two great improvementa have 
been made in apparatus for central telephone exchange 
offices. The Newark Telephone Company of Newark, 
N. J., has just installed a new central office equipment 
that is pronounced by experts to possess novel and aston- 
ishing features never before introduced in central exchange 
offices. It does its work so rapidly that a great deal of 
time and money is saved, requiring fewer operators and at 
the same time giving better service. The Newark Tele- 
phone Company is an opposition company to the Bell, and 
we are informed that such is the success of this exchange 
equipment that the officials of the Bell Company are sim: 
ply amazed. This exchange is connected directly with 
2,100 local subscribers, and also has connections with sub- 
stations, giving it a total of over 3,100 connections. As the 
rentals charged by the Newark Telephone Company are 
much less than those charged by the Bell people, the citi- 
zens of Newark are to be congratulated on securing 
cheaper and moresatisfactory service. 


The Northern Minnesota Telephone Company, recently 
organized at Park Rapids, Minn., has completed its lines 
which connect Park Rapids with Menahga, Latona and 
Hubbard, and the system is in operation. The company 
expects in the near future to extend its lines to Badoura, 
Pine Point and other points in that section. It will also 
connect with Wadena, where an exchange system will be 
put in. It is the intention to eventually connect with 
other systems which connect with St. Paul, Minneapolis 
and other important points in the State. The head office 
of the company will be at Parx Rapids. The present offi- 
cers of the company are: A. B. Kerlin, of Freeport, III., 
president: Cyrus Hollinger, of Lancaster, Pa., vice-presi- 
dent; C. F. Moody, of Park Rapids, secretary and treas- 
urer. 


The annual meeting of the stockholders of the American 
Distiict Telegrapb Company, Brooklyn, N. Y., was held 
on the 2ist inst. The old officers were elected as follows: 
Tunis J. Powell, president; David Barnett, vice.presi- 
dent; Henry W. Kilbourne, secretary and treasurer. The 
directors are Felix Campbell, Tunis J. Powell, M. N. Pack- 
ard, William B. Davenport, William M. Van Anden, David 
Barnett, Clement Lockitt, James W. Ridgway, John A. 
Nexsen, Stephen Valentine, C.S. Dunning, Thos. Clark, Jr., 
James F. Pierce. 


The Boston News Bureau states that the Erie Telephone 
Company, which recently gained control of the Union 
Telephone Company in Minnesota and all the independent 
lines in the Western Electric Telephone Company's system, 
now proposes to reorganize the companies composing the 
system by combining them all into one company with a 
capital of $500,000. The Boston paper says that companies 
owning nearly 4,000 miles of toll lines have virtually con- 
sented to come into the company. These companies all 
use the Bell instruments and have contracts with the 
Northwestern Exchange Telephone Company (Erie) and 
the Iowa Telephone Company. 


The Central Commercial Telephone Company, recently 
organized in Pennsylvania, will open an exchange in Belle- 
fonte in a few days. The company proposes to reach 
every town in Center, Clinton, Union, Clearfield aud parts 
of Blair and Huntingdon counties. Subscribers can talk to 
any place in these six counties and Lycoming without 
extra charge. The rates to be charged will be $1.50 and $2 
per month less than those charged by the Bell company. A 
lively competition is expected. 


E. C. Spalding, temporary receiver of the Augusta Tele- 
phone & Electric Company, visited the exchange of the 
company in Augusta a few days ago in company with 
W. Robinson, who represents the New York creditors, for 
the purpose of investigating the situation. They founda 
number of applications for telephones which the manage- 
ment had not been able to put in. The company's direc- 
tory of subscribers contains this inscription on the back : 

“ Our automatic switches 

Have no beaux, 

“They don’t chew gum, 

* Giggle, 

" Get saucy, 

Tired or sleepy, 

And they are not at all interested in your affairs." 


At a meeting of the North & West Branch Telephone 
Company at Shamokin, Pa., on the 22d inst., it was decided 
fo construct the proposed line between Williamsport, 
Montoursville and Montgomery to connect with the Sha- 
mokin Valley Company's line. The contract was awarded 
to W. D. Bearnard, of the East Telephone Oonstruction 
Company, and work will be commenced within thirty 
days. It will cost about $100,000. 


Long Distance Telephone Extension. 


President Glidden of the Erie Telegraph & Telephone 
Company was at Galveston, Texas, on the 15th inst., when 
word came to him thatthe gap between Pine Bluff and 
Helena, Ark., was completed. This,“ he said to a re- 
porter of the Galveston News, '* gives us a continuous tele- 
phone circuit extending from Galveston to Bar Harbor, 
Me., 2,600 miles. It is the longest in the world. Several 
talks were bad to-day with northern points, but the line 
will not be opened for business until some time in Decem- 
ber, as several important electrical transpositions must be 
made, together with the transferring of way stations, thata 
through circuit may be established. The circuit consists 
of a No. 8 copper metallic and runs via Dallas, Paris, Ter- 
arkana, Pine Bluff and Helena, where itis cabled across 
the Mississippi river to Lula, thence on to Memphis. At 
Memphis connection is made with St. Louis, Chicago, 
Omaha and all long distance points in the United States. 
The most northern point is Grafton, N. D.; western point, 
Omaha, and eastern point, Bar Harbor, Me. There will be 
no difficulty in talking with New York, Boston and other 
points as soon as tbe electrical conditions are perfected. 

"It was about twenty-two years ago," continued Mr. 
Glidden thoughtfully, that Prof. Graham Bell communi- 
cated with me by telegraph, asking if a wire of our com- 
pany could be used for an experimental test of the tele- 
phone between Boston and Manchester, a distance of fifty- 
eight miles. I was then manager of the Atlantic and 
Pacific Telegraph Company at Manchester, N. H. The 
test was arranged and it was a success, but we telegraphers 
were 80 8keptical regarding the workings of the telephone 
that for à moment we, unknown to the professor, broke 
the circuit, and of course the ‘sound’ ceased. After restor- 
ing it, the sound resumed, but even then little did we 
think that in twenty years we would beable to talk over 
the wire across the country and from Galveston to New 
York." 


The municipal council of Shanghai, China, invites 
tenders for à concession for a period of thirty years for the 
exclusive right of establishing and working a telephone 
system in Shanghai. Plans may be seen and particulars 
obtained upon application to Blackall & Baldwin, 39 Cort- 
landt street, New York, or to Charles Mayne, municipal 
engineer, Shanghai. Tenders must be sent in not later 
than the 31st of March, 1899, to J. P. O. Bland, secretary of 
the council, Shanghai. 


The Denver (Col.) Republican states that a new telegraph 
line is to connect Fort Grant and Carlos via Dunlap, Deer 
Creek, Davis, Lynch and Eureka. The route of the pro 
jected line crosses the Grabam mountains, & distance of 50 
miles. It is to take the place of the old military tele- 
graph which ran through a sandy valley between Fort 
Grant and Carlos, requiring constant repairing. 


John O. Barclay, formerly of Greensburg, Pa., has heen 
appointed electrician of the Western division of the 
Western Union Telegraph Company, succeeding Cbarles 
H. Summers, deceased. 


Mesars. Fuller & Perkins of Grand Rapids, Mich., are 
organizing a stock company to establish a complete tele 
phone exchange to cover Mason, Oceana and Manistee 
counties, Mich. 


The Home Telephone Company of New Albany, Ind., is 
arranging to havea connection with a telephone line to 
Indianapolis and intermediate points. 


The Western Telephone Construction Company of Ohi. 
cago has certified to a decrease in the number of directors 
fron seven to five. 


The Queen City Telephone Company has been organized 
at Charlotte, N. O., with J. A. Helvin as president and A. 
G. Brenizer as treasurer. 


Henry Biederman, who recently obtained & telephone 
franchise at Paducah, Ky., is organizing a company to in- 
stalla system. 


New Companies Incorporated. 


The Williams County Toll Line Oompany, Bryan, 0.— 
to operate a telephone line. Capital stock, §30,000. 


The Citizens’ Telephone Company, Spencer, Ia. Capital 
stock, $10,000. Incorporators and directors: O. E. Sully, 
William Flindt, Ackley Hubbard,C. J. Mikish and J. F. 
Green. 


The Northern Minnesota Telephone Company, Park 
Rapids, Minn.—to construct a line between Park Rapids 
and Waldena and in other parts of the State. Incorpo 
rators : Oharles F. Moods, F. A. Vanderpool, Henry F. 
Witter of Park Rapids, A. B. Kerlin of Freeport, Ill., and 
Cyrus Hollinger of Lancaster, Pa. 
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ELECTRICAL SECURITIES. 


The subjoined quotations of Electrical Securities dealt in at the leading commercial centers are compiled from special reports received by Evecrricrry from a variety of sources. 
The utmost care is exercised in their collection and preparation, and every effort is made to secure accurate and reliable information, The management of this journal will esteem it 
8 favor to havc brought to their attention any inaccuraciea readers may discover in these columns. 


Abbreviations s. crt. indb., certificate of indebtedness: coll., collateral; cons., consolidated; const., construction; cony., convertible; com., common; deb., debentures; exten., 
extension; gen., general: g., gold; guar., guaranteed;* inc, income; imp., improvement; pd.. paid; pfd., preferred; mtg., mortgage; tr., trust; A., annually; S., semi-annually ; 
C. quarterly: A. & O., Apl. and Oct; F. K. A., Feb. and Aug.: M. & S., May and Sept.; J. & D., July and Dec.; J. & J., Jan. and June. 


] STOCKS. 


PASSENGER RAILWAYS. | PASSENGER RAILWAYS. 
Capital Stock. - Capital Stock. 
— Rate ard Date ot ——————— ———— -—.| Bato and Date of 
NANE. PariAuthorz'd| Issued, bast Div. Rid. Asked. VIA. Parltuthorz'd! Issued, Last Div. Did. Asked 
- Nov 28: | Hartford Conn.- Nov 28: | 

Albany. N Y. | Hartford Street Ry. Oo. ...| 100! $4,000,000] $200,0008 & B., Jan., 98. |140 | — 

Albany Ry. Oo. . 00 2,000,000] $1,750,000 I$ % Q., Aug. 98. 151 | 158 Hartford & West Hartford RR .....| 100| 1,000,000 247.0o0ol vere s 82 

Troy Olty Railway Co. 100 2, 000,000 2. 000, 000 % Q., Aug , 98. | 55 67 

Traction Oo. (Saratoga)... 100 50,000 50,000 ACER j E Holyoke Mass.—Nov 28 

Allentown Pa.—Nov 28: Holyoke Street Ry. Oo.......... ....| 100]  $00,000| 400,000/8 % A., Jan., 98. |185 | 200 

Allentown & Lehigh Va). Trac. Oo. 4,000,000| 1,500,000) ..... rá 15 Hoboken, N. J.—Nov 28: 

Bridgeport, Conn—Nov 28: North Hudson Oo. (N. J.) Ry. CO. 28 1,250,000) 1. 000, 0008 X, 1892. 100 | = 

Bridgeport Traction Go o) 100 2,000,000 2,000,000 l * Aug., '97. 50 ee Indianapolis, Ind —Nov 28. 5.600:000| ^4: 009 000 j "E 

Baltimore, Md.—Nov 28: **Citizens’ Passenger Ry.......... ds ,000, Pv 

Baltimore City Passenger Ry. CO.. . 25| 6,000,000| 2,500,000'5 % S., July 2, 98 73 is Lancaster, Pa.—Nov 28. 

aBaltimore Consolidated Ry. Co... 25 10.000.000 9, 177.000 2 % S., July 15,'98 2654) 2! Pennsylvania Traction Oo.......... 100, 10,000,000) 9,900,000! .................. us s 

Oentral Ry. Co. of Baltimore City. 50 800,000 300, 0006 % A. Dec , 1897. 2 Lancaster & Col. Electric Ry —-— aco 87,500 „ . eere eee ae ve 

Boston, Mass. Nov 28: | West End Street Ratlway...... e ä —＋*ͤͤ2* | cases . . ͥ e ee - 

New England Street Ry.............| 25| 5,000,000 1,081,925] % Q., Jan.15, '97 | 1334| 1334 (Louisville, Ky.— Nov 28: 

North Shore Traction Go. com. 100| 4,000,000| 4,000,000) . 4 . 11 12 CLoulsville Ry. . . com.] 100 4,000,000) 3,500,000 174 %., Oct., 97. | BS | 40 

North Shore Traction CO pfd. 100! 2.000.000 2,000,000'6 % f., A. & O 76 | 89  Louleville Ry... . pfd] 100 2,500,000] 2. 500, 000 2% % S., Oct. 1, 98. 101 | 108 

b West End Street Ry. Co......com., 50| 10,000,000, 9,085,000 3½ % S., Oct., 'U8. | ... 8I 
West End Street Rv. Co...8 % pfd.| 50 6.400.000, 6,400,000)1 % S.. Oct. 1.°98. |LO | OS Minneapolis, Minn.—Nov 28. 

Boston Elevated R. R ...... . 100 10,000,000 2 % Aug. 98, TAS 77% Twin City Rapid Trangit. . . . com. 100 17. 000.000 15.010. 00 ͤ D.. 27 29 

Brooklyn N. v — Nov 28: Twin City Rapid Transit....7 J pfd.| 6,000,000 1,714,200 124 X, Jan., '98. 101 | 1U8 

Brooklyn City & Newtown Ry......| 100| 2,000,000 1,923.40012 & Feb. 1, 1898. 215 eS íl Montreal, Canada. Nov 28: 

Brooklyn Rap. Transit Oo., tr certf..| 100 20,000,000 20,000, 0000 q 6 % 6834 Montreal Street RIS 50 4,000,000} 4.000.000 8 % S., M. & N. 27674! 277 
Brooklyn Heights Railroad......|.... 200,000! 200,000 ..........-- xo E Toronto Street Ry. Co.... ...... .. 100| 6.000.000 6,000,000 134 % S., J. & J. 108 10 , 
*dBrooklyn City RR......... guar 100 12,000,000 12,000.000 25$ % Q., July, 98.12341 | 2409 
eBrooklyn, Queens Oo. & Sub. RR... . . 2,000,000 2,000,000] sess s eere. "n sè vs Memphis, Tenn.-— Nov 28: 

Ooney Island & Brooklyn RR-......| 100) 1.000.000) TODA . Oct. l. . |e | F || Memphis Street Railway Co...........] 100} 500,000) 500,000 «eren 1 | 8 

Kings County Hlevated.......-.- 2224422 „750, „750.00 0h ; 4 

a Count» Traction Co..........| 100} 4,500,000! 4,500,00011 X July 26, 97 es ee New Haven, Conn.- Nov 28: 

Nassau Electric Railroad ....... pfd.|...... 6,000,000 Poa — ** 70 ee Fair Haven & Westville RR..... .. . 2 1, 500.000 900, 000 8 % 8., Sept. 8. | 62 ais 
fAtlantic Avenue Rallroad........ 50 2. 00.000 2,000,000) ce... eee eee. ee ee New Haven Street Railway CO.. 100 1,250,000 1.000.000 2% % A., July '96. | 60 80 
gBrooklyn, B & W. E. Railroad 96999992 1,000,000 1,000,000 ec 2902 se ee 17 Haven & Centerville 5 "n. 100 i 700.000 300,000 55 3 e: 

i i j 2 ee ee ce) ee 

Buffalo. N. A s: : . " " S Av 5 . : - 2 1,000,000| 600, 000 

Buffalo & Niagara Falls Elec. Ky.... 250.0 250, S ttt, eans, La.—Nov 28: 

Buffalo Railway Oo.... N —„ͤl B *** 100 6,000,000 5,870,500 1 * Q. Dec., 97. 737 18% 0 Olai borne ER. Oo. A 40 1 240.000 240,000 „ 98. 12 200 

M ew Orleans & Carrollton RR......| 100. 1,200,000| 1, 200.000 144 . Jan., 98. 125 

Columbus D 100| 8,000,000| 8, 000.0001 9$ Q., Aug., '98 58 60 New Orleans Traction CO.. . . . com.] 100; 5,000,000) 5.000, 000 0 . . . . . . .. . . 17⁴ 8% 

Columbus Street Railroad..... eet „000, ieee ’ E^ New Orleans Traction Co.......pfd.| 100 2.500.000 2.500.000) ...... — 8 11 

Columbus Centra: Street Ralilroad..| 100} 1,500,000} 1,500,000; rl. ee ae 5 RNRR˖A;§%˙ẽ guar. 190 e 2.000.000 8 % S. Jan.. '98, 1654 82 

a 9R „New Or. City & Lake RR....guar.| 100 2.000.000 2,000,000 4 % S., Jan., 98. 1 me 

Charleston, S. Cr Novis Orleans Ratlroad. ieee pcr Kona p 50 500.000 185.000 1%½ %., June, 94. 28K] 25 

Charleston City Ry. Co 50 100.000 100.0006 * 8., Jan., 98 ee xs St. Charles Street Railway..........| 50) 1,000,000| 1, 000, 000 1% . Jan., 98. 517 5277 

Enterprise City RR. Oo.............| 25 1,000,000 250,000] ............ p PE 

28: New Vork Nov 28 

Chicago, Ill.—Nov 28: Central Crosstown RR............... 100, 600.000 600.000 27% % Q 255 T 

Ohicago City Ry. Oo........... .. . . 100 12,000,000| 12,000,000 8 * Q. 290 | 298 eChristopher & 10th Sts. RR..guar.| 100, 650.000 650,000 2? % Q., July,'98. |160 | 165 

Ohicago & South Side R. T. RR... 100 10,823,200) 10,323,800)... . eee eee. " só Dry Dock, E. Brdw'y & Battery RR. 100 1. 200.00 1,200.000 155 % Q., Aug., 98 l | 198 

Lake Street Elevated RR... 100. 10,000,000; 10.000. 00000 13 25 dMetropolitan Street Ry. Co........ 100 30,000,000, 80,000,000 114 % Q., Oct., AW |17924| 180 

Metropolitan West Side Elev. Ry... 100 15,000,000 15,000,000]. . T 8 ebleecker St. & Fulton Fy.Ry.guar, 100 900,000! 900.000 24 % A., July, 18. | 82 | 87 

Met. West Side El. const. 8tk........! 100 15,000,000 2,500,000; VAS RU ute veher eis .. os fHroadway & Seventh Ave. guar 00 2.100.000 2,100.000 21 % . 216% 225 

North Chicago Street RR........ . . . 100 10,000 000: 4.600.000 % Q., Oct.. 98. 28 £3) Cen. Park. N. & K. Rivers RR. guar) 100 1,500,000. 1,400,000 274 % Q. 180 | dag 

ANorth Chicago City RR............| 100, 500,000,  249,900|  ........ ee, es - Eighth Avenue RR. 100 1,000,000, 1,000,000 s... ꝗ . 848 | 855 

South Chicago City Railway........ 100 2,000,900! 1,603,200! ........ ee oe i$2d St. & Grand St. Ferry RR.guar, 100, 750.00 749,000 4% * Q. 860 870 

West Chicago St. RR. Oo 100 20,000,000; 13,189,000 14% % Q., Nov. 93 1004 101 jNinth Avenue KR... .. ..guar | 100 800.000 800.000 ...... .. 160 | 380 
jChicago West Div. Ry.......guar.|....| 1,250,000) 621.900 35 % ee - kSixth Avenue RR............ guar 100, 2,000,000, 2,000,000  ............ 200 | 225 
Chicago Passenger Ry.......guar.| 100| 2, 000, 000 2,000,000,5 % 8. oe S || (Twenty-third St. R.R. Co..guar.| 100, 600.000 600,000 4 *; Q. 385 | 42) 

Cincinnati, Ohlío.—Nov 28: Second Avenue RRR . 100 2.500.000, 1,862,000 2 % Q.. July, '98 178 | po 

Blane Reiss. odit Third Avenue RR................... 100. 12,000,000, 10,000,000 $2 p. sh. Aug. 18. |159 | 161 

Oincinnati Inc. Plane B ^| 50 1,000,000| 575,000) ......... v — | 20 m42d St., Manhatv'le & St. Nich. Av 100 2,500.000, 2,500,090 . .. . 32 78 

Cincinnati Inc- = 909 & Goc. St. pid.“ 50 150.000 150.000 255 &., Feb., '98. |.. | 75 Unſon (Huckleberry) Ry... | 100! 2,000,000 2,000,000) ... 176 200 

Cincinnati, Newport & Oov. St. Ry. 100 4.000.000 8,500,000) ^ ....... es 2954! 30 = 

lOi ncinnatl Street EX UM WE QNA 50 18,000,000 14,000,000 155 % Q., Jan., 98. 118, 11834 Newark N. J-—Nov 28 
Mt. Adame & Eden Park Ine. Ry. 50 2.500.000 2. 200,000 44 & Q..Jan., .. Consolidated Traction Co. of N. J... % 91817 

.— Nov 28: ewark Passenger Ry............, out, 000. 000 . T 

. e R ye nHapid Transit Street Ry cesses . 1% 504,000 504,000 1134 K A 195 | 206 

Arron, Bed. & Olev. Elec. Ry. 100! 1.000.000! 1, 000. 000 % Jan., '98 89 41 

Oleveland City Ry e. eeeues. 100 8'000.000! 7,800,000/4 %., Oct., 98. 70 94 Pittsburg, Pa.—Nov ?3: | 

Cleveland Electric Ry.......... — . | 100 12,000,000 12.000,000 4 % Q., Oct., '98 | 784) 79% |; Allegheny Traction Co. ... 60! 500,000 500.0000 50 T 

it, Mich.—Nov 28: oOonsolidated Traction Co. . . com.] 50 15,000,000 15.000, 000 2 %, Jan., 95 2 37 005. 

DetPoit, 9 Consolidated Traction CO. . . . pfd. 50 15,000,000 15,000,000 8 %. Ma v. 07 55% tb; 

Detroit Citizens’ Street Ry.......... 100} 2.000. 000 1. 250,00 000J0J0J00 100% .. pCentral Traction Oo . 50 1.500.000 [900,000 1% “% Nov. 7, 98. = 4 

Ft. Wayne & Belle Isle Ry. .. 100 400.00 400, 0005 & July, '96. 1755 qCitizens' Traction Oo.............| 50 8,000,000 18.000.000 6 % A. a i 

Rapid Ba „ . atl 250.000 | 250,000) ............ yO | 100 rDuquesne Traction Oo......... 50 8,000,000; 13,000,000 ^ % A. $4 Ps 

Detroit Electric Rallway..-.-....... | 3,000,000] 1.000. 0000 TERT sPittsburg Traction Co. 50 2,500,000, 1,900,000 857 $$, Nov. 7, 18. | .. 8 

Wyandotte & Detroit River Ry. . j 250,000 200. 000000 . 100 | ilo ed ral St. & Pleasant Valley Ry..| 25 1.400. 000 J. 400.000 24% 95, Jan., 8. 28 

n O. Nov 28: Pgb., Allegheny & Man. Trac. CO.. . 50 8,000,900! 12,094,530 2 %, Ang., 95. : ee 

Dayto : Pittsourg & Birmingham Trac. Ry. 25 8,000,000) 8,000,000 1 %, Jan., '96. 25 | 2:5; 

City Railway Go. . . . ... . . com. 100 1,500,000| 1,470,600 114 % Q., Jan 1. . 105 | ..  j|Pitteburg & West End RKV... 50 1.500.000} 1,500,000 5 % A., June80,98.| .. | ` 

Oity Railway COs ste ashe -.-.PÍd.| 100 300.000 6000, 000, 1) % &., Jan. 1,'98 155 |156 Second Avenue Traction Co., com.. 50 pe 14,000.000! . . us i 

People’s Street Rallway............. .. 1. 100.00 | „ 102103 Suburban Rapid Transit Co 50 800,000 200. 000o s 78 ae 

TTT UUm———————————————————— 

$ Unlisted. ft Fx div. *Unlisted. f Full paid. I Outstanding. Ex div. 


a Consolidation of Baltimore Traction Company and Oitv & Suburban'Railway Company. 9 Leased to New Orleans Traction € 
Company controls Cite e Railway, North Baltimore svat d Railway, f b Leased to New Orleans Traction Company 21 6 A on A 
& Curtis Bay Street Railway, Baltimore & Powhatan Railway, Pimlico & Pikesville Railway, € Leased to Oentral Crosstown Railroad at 8 % on stock and interest on bonda.. 


and Wallbrook, Gwynn Oak & Powhatan Railway and Park. d Operating the former Met. Trac. system, that ation having be 
b Leased to Boston 5 Railroad Company. e Leased to 23d Street Ry. for 99 arn: lene e Metropol!t taii MUR RI T 
e Owned by Brooklyn Rapid Transit Companv. J Leased to Houston, West Street & Pavonia Ferry—now Metropolitan Street Railway. 


d Leased to Brooklyn Heights Railroad. Oo., which guarantees 10 % on capital stock. Leasea tu Metropolitan Street Railway at8 I 897 ; 
e 8tock owned by Brooklyn Rapid Transit Company; road operated by Brooklyn Hte. Co. f Leuseo to Metropolitan Street Ry. for 99 „ thos at d erence 
f Stock owned by Kings County Traction Company; road leased to Nassau Electric RR í Leased to Metropolitan Street Railway for 18 % on stock. ` ' f 
g Owned by Atlantic Ave. RR. and leased to Nassau system. j Leased to Met. St. Ry. for 99 years from April 20, 1892; € % first5 years, 8 & thereafter 
$30 per share on otan iak capital paid as rental by lessee— West Chicago St. RR. Oo.; k Leased to Metropolitan Street Railway for $145,000 per annum. i 
230, 100 of stock owned by North Chicago Street Railroad Company. lIcased to Metropolitan Street Railway for 18 per cent. on capital stock, 
i Oontrols by lease Ohicago West Division Railway, Ohicago Passenger Railway,and|| m Oontrolled by Third Avenue Railroad by purchase. 
West Obicago Street allroad Tunnel Company. n Dividends of 134 & yearly guaranteed by Consolidated Traction Company. 
188 & per annum paid on outstanding capital as rental by lessee— North Ohicago Street o Controls by lease the Alleg'ny, Cent., Citizens, Duquesne, Fort Pin and Pivte’h Trac. Oo 
Bail Company: $625,100 of stock owned by West Mie Street Ballroad Company. p Leaned to Oonsoltdated Traction Company for 8 % per annum on par value o stoet 
h Majority ol stock owned by Ohicago West Division Railway Company: 5 % on $1,000..| g Leased to Fort Pitt Traction Company for 6 & on $8,000,000 capital stock. 
910 ek guaranteed by West Chicago Street Railroad Company, lessee. r Leased to Consolidated Traction Gompanr tor (& on capital stock after Oetober 
Cincinnati 80. Ry. Oo. has purehased the Mt. A. & Bden Park road, assuming its bonds |! » Leased to Consolidated TraetionjOompany for? X o» enpital stoeit after October, 
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PASSENQER RAILWAYS. | 


Capital Stock. 
NAME. Par mac Issued. Last Div. Bid. | Asked. NAME. 


Bate and Date of 


— 


New Bedford Mass- Nov 28 
Union Street Railway Oo. 9 2 909000 100 $850,000 $850,000 2 . Feb. 198. "m 


Northampton, Mass- Nov 23: 
Northampton Street Rv. e--990099990 100 800,000 226,000 4 x A., Jan., 98. 165 175 


Boston, Mass. Nov 28 


Erle Tel h & Telephone Oo.... 
New England Telephone Oo........ 


American Bell Telephone Oo....... 1 


25 New Vork. Nov 28: 
Omaha, Neb.— Nov 2. American Telegraph & Gable Co. . 100 
Omaha Street Ry Coes eccesnssee tesa® C8 100 5,000,000 6,000,000 900090000900000900€9 25 80 e 3 Teleg. Oo. eee 100 
Y e " mmercisa. e 26 66 „ „ „ e ee 
Paterson. N. J.— Nov 28: Franklin Teleg. Co 23 X guar. 18 
Paterson Ry. Oo.. 6 % % OO, O eee 100 1,250,000 1,260,000 000000000806 %ο/ẽ/mñbe 64 se Erie Tel p & Telephone ec. 1 


Providence, R. I.—Nov 28: 
United Traction & Electric Oo ..... 


Philadelphia.—Nov 28. 


International Ocean Tel Co.guar6 
100} 8,000.000| 8,000,000 5; &, Jan. '98. 68 | 71 


Mexican Telephone Oo............-.] ] 


00 
Gold & Stock Telg. Co..guar. 6 . 100 


100 


TELEPHONE AND TELEGRAPH OOS. 


Capital Stock. 
m] Bate and Date of 
Par esther Issued. Last Div. Bid. 
| 
60,000,000| 23, 680, 000 4% % Q., Oct., '98. 280 282 
V' i£ Sa et 493, | 75, 76 
10,894, 600 10, 504, 600 81.50 56, Aug. 93. 188 lt 
14,000,000! 14, 000, o00 1 ＋ 95 | s6% 
6.500, 000 6,500,000 13< % Q. 107 |1% 
10,000,000) 10, 000, O00 154 % Q. M5 |.. 
1,000,000; ...... 1 8. 80 
5,090,000} 4.800, 0001 % Aug.,'98. | 7624| 76 
5,000,000| ...... |l Q. uo |.. 
8,000,000 ...... 11% % Q. 109 | .. 
2,000, 000 .. | .80 
5,000,000] 8,728,000 PX Q., Oct.,'98. 141 1145 
2,000,000] ...... 12 8. 95 | 80 
15,000,000! 15,000,0001 % Q. eet Winds 
950,000 559,525 2% & 8. 9222 
500,000 500,000 8 % S., July, 98. 110 [118 
(KERE IJ 97,870,000 1 4 „Oct., : 9334 94 
400000| ...... |1% Q., Aug., 98. 1 
8,168,000| 8, 168, 000 2 € B. 181 174 
. ee (EEE @ [IIIJ 2.0 eo 
750,000 ; ivi 182% 134 
„ as 75 | 76 
2,000,000| 2,000,0001 . $ 77 |.. 
2,500,000} 2, 500, 000 24 % Q. uu lu 
8.000.000| ...... ix 121 |185 


Fairmount Park Trans. Oo. . . $20 pd. 50 2,000,000 1,770,000 2 *. Dec. 97. 14 ee *Postal ARD Cable Co..... 8 100 
Hestonville, Man. & Fairmount....| 50) 1, 966, 100 [1,966,100 775 July 15, 98. 40 es *Sout’n & Atlantic Tolg. Co.guar.5 %| 25 
Hest'nvl'e, Man. & Fairm’t..6 & pfd. 50|  588,900| 1583, 900 9 A 8—July, '98. 07 os Commercial Union Telegraph Oo...| 25 
aFairmount Pk. & Had. Pass. Ry.| 50 800,000; 300,000 3 % Feb. 1,'98. 66. Jj estern Union Telegraph Oo.......| .. 
Union Traction. eens vison $124 pd 80 80,000,000 3290 e è 2878) 2834 Div. guar. by Postal Teleg. Oo. 
oKlectrie on CO.. of OO) — e ee ess 
dOitizens’ Passenger Ry........| 50 500,000 1192,500 $8 share Q. 820 -- |Miscellaneous. - Nov 28: 
eFrankford & Southwark Pas. R 50| ........ [1,875,000 814 sha’e A-Apr. 98 100 ee American Dist. Teleg. (Phila.).....| 25 
fLehigh Avenue Ry. Co......... 50 1,000,000 4% 48 „Bell Teleph. Co. (of Canada.)........| 100 
fLom rd & South Street Ry. ee 25 l 1,000,000 A. & O. E 90% Chesapea e & Potomac Telep. Co. ? 100 
dSecond & Third Streets Ry... 50 1,060,000 1771,076 $9 share A, Mor, 98/65 | .. Chicago Telephone Co 100 
cPeople's Traction Gs A . 50 10, 000. 000 6, 000.000 3 %, A., April, 98. ... | se Central Dist g & Telg.Co.(Pgh.).| 100 
gGermantown Passenger Ry....| 50 1, 500, 000 1572, 800 35.25 share 1898. 184% 186 Empire & Bay States Telegraph Co.“ 
yGreen & Ooates Passenger Ry. 50 500,000 150,000 8 % Jan., 1898. 185 | . [Hudson River Telephone Oo.......| 100 
A People's Passenger Ry. . com. 25 1,500,000 740,000 eae eee *Northwestern Telegraph Co..guar 50 
hPeople’s Passenger Hy....pfd.|. ..| 750,000 {277,402 .................. . mn Providence (R. I.) Teleph. Co....... 50 
«Phil el hia Traction Oo. nr e 50 80,000,000 120,000,000 g? p. sh., Oct. 98. 93: » 93% Southern New Eng. Teleph. Oo. "o 100 
sOatherine & Bainbridge8$......| 50 — 400,000 6 9; A— Mar., 98. - i. 
iQontinental Pass. Ry... ..guar.. 1,000,000| (580,000 $6 share—July,’98.|140 | 145 
Empire Passenger Hy.to...... 600,000 600,000, e 1 RES m 
Philadelphia City Pass. Ry 50 1,000,000 475,000 57. 50 share July. 98 17 180 


Boston, Mass.—Nov 28 : 


j Philadelphia & Gray's Fy. RE. 


{Ridge Avenue Passenger Ry. 750, 000 420,000 $12 share, July '98.285 | 800 


ELEOTRIO LIGHT AND ELEOTRICAL MFG. COS. 


i Iphia & Darby Ry.guar.| 60) ........ 200,000.82 share July, '9s. | ... os Ft. Wayne Elec Oo. T. Sec. Series A. 25 Sae ine ea Hn v s 
ab & 19th Sts. Pass. Ry. guar...| 50 250, 000 15 % S., July, 98. 157 .. General Electric Co. [old com.] 100 40,000,000, 80, 460, 000 2 % Q., Aug., 1898. | .. ES 
jThirteenth & 15th Sts. Pass. Hy.) 50 1.000. 000 §835,000 811 sh. A., July, 'S8 2.0 .. [General Electric Oo. [new]...... '' | 100| 18,276,000) 18,276,000)  ...... 824 
Union Passenger Ry. Co........| 50 1,500,000 900,000 29.50 shre, ioe! 2 zn Wd ran vod iE eu vies D. 80 —t[— 140 700 D ^ 3X 
West Philadelphia Pass. Ry. 50 750,000 750,000,810 share, July 1 8 house m E Mte 2 d ime 26 3:000 000 3:996 ORS 194 K Q Oct., '98. | 59 ee 

— Li 0 e. * . [] , * , , PY y ee 

Rochester. N. V. Nov 23: Westinghouse El. & Mfg. Go. assent.| 50 11,000,000] 8. 195,12 ^ ...... ee ae 

Rochester Railway Co..... . . . . . . . 100| 8, 000,000 8, 000, 000 10 | 2 [New Vork. Nov 28: 

Reading, Pa. Nov 28 Edison Elec. III g Co., New Tork. . 100 9, 188.000 7, 988, 0000 1814 

" * . T1 d klyn.. 

jReading Traction Oo.... .. | 1,000,000} 1,000,000 Seml-an.,Jan.&Jy| 18 | 90 [maison Ore Milling Gg. Brooklyn--| 100, 4,000,000) 4,000,00013$ % Oct. 88. 1 1 

Eu Reading Kieetrie Ry. 50) 880.0000 850,000 Jan., "98. 114 | m ||Edison Electric Storage Go. . ce] . . . IM 
50 1,000,000) 11,000,000 Jan., '98. General Electric Oo. [old] .. . com. 100! 40,000,000! 80,460,000 2 € Q., Aug, 1898. | .. | ... 

St. Louis Mo. Nov 28: General Electric Oo. [new].... '' | 100 18,276,000 18 276,000 ete 8247! 823 

UH ye AR Oo. ********| 50) 800,000! 10,0000. TA i Interior Conduit & Insulation Co...| 100 1,000,000| 1,000,000;  ... 4l | 
efferson Aven DT *****| 100,000 400.0002 % Dec., 1888. oe -- |PPittsbuPg, Pa.—Nov 28: 

National VC 3900 3499 000 155 % 83 pi 155 || \llegheny County Light Oo........| 100) 500,000 600.000 J. & J. 165 | 175 
Cass . & Fair Grounds `” 2.500.000 2.500.000 1 2%» à bris Es pi Est End Electric Light Co . . 50| 800,000 800,000) Q ae 10 
Citizens’ „ 6 %%% % %%% „ „% „„ „% 609909909990 ses 100 2, 000, 000 1.500.000 4 * Oct. 198. 90 110 Philadel hia Pa —Nov 98: 

St. Loule .. 100 2,000,000) 2,000,000214 3, July, es. | 95 | 105 Edison Electric Light Oo...........| 100] 2,000,000] .....- 144% . 

R E O 59 2,400,000) 2,900000 4 % Oct., 98. |178 |180 |isElectric Storage Battery Oo--com.| 100) 8,500000) .. . IN 80% 807% 
putt Electric Ry... . . . com. 1900. 500.000 50c., Dec., 89. T a, |\*EKlectric Storage Battery Co...pfd.| 100| 5,000,000) .. ... | see 55. t. 

Bouküerd pi Ry. 6 % pret 80 500,000] 800,000| . es. 2 60 *Penna. Ht., Lt. & Pow. Co....com.| 50| 5.000.000 50c sh., Oct. '97 p 

Bouthern & Suburban Ry. . 100 1000,000| 1,000,0003 X. July,'98. — |120 |122 | penne. Ht. Lt, & Pow. Co. . pid. 50 5, 00,000 . .. 6 J, O 7 

Unten Depot RR. . . . 100 4.000.000 2,500,000) % 3 L. July. 6s. 175 Northern Elec. Light & Power 80.“ 10 6,500,000, 559.500 882800 dis. Jan. '97, i834) ii 

Unton dene d Cal.-N 100| 4,000, 4,000,000: & A., July, 96. | +- | 175 Southern Elec. Light & Power CO.. 10| 187,500! 187,500 uu 16 ae 

San Francisco, Cal.— Nov. —Nov 98 : 

California 8t. Cable Bf. . HK. . . 100| 1,000,000 e000, 000 50c. monthly 108 109 M : : 

Geary Street Park & Ocean 2 2 „ 6 06 „ 100 1,000,000 875,000 $2 50 share, 196 45 50 Brid rt (Copn.) Elec. Lt. Oo eoccos 25 e ee oe [IIIJ 40 ee 

Market Street Ry ‚G——— ** 100 18,750,000 18, ,000 Q., 60c. per share. 5834 54 Misa uri-Edison (81 Louis) ° coL ’ e. ee ecce 11 M 

Presidio d perrieamie rines eee I cc 5/5 ** [Eddy Electric Mfg. O. . . 25] nui | INE | I~ 16 

Sepanton, Pa — Nov 28: Hartford (Conn.) Elec. Light Co....| 100 „000 eis 125 | .. 

— ease Hartford (Conn.) Lt. & Power Co..| 25 175,000 RN 4 sè 

Scranton. * hese Ga ate 999935 2,500 000 -— — 5 I5 New Haven (Oonn.) Elec. Lt. Co....|100| 100000 . eus in^ s 

m ocran : Tractiop Co.. i „*. Narragansett (Prov., R. I.) Elec. Co.] 50 1,200,000} ...... 2 & Q., Oct., 98. 84 n 

70 S id Mati 1001 SIRO. 4000) Rc * | * ||Rhode Island Elec. Protec. Co. .. . 100) . s MES 11834 135 

Springfield Il].—Nov ?5: Royal Elec. Co. (Montreal)... ...... ..| 1,000,000} ..... 15734] 160 

t E MEM) Hem SRE gg EH I 

Springfield O.—Nov 28: Woonsocket (R. I.) Electric Co..... 100): 25:55: 1) cute: S oo | .. 
p 

Springfield Street Ry. dean decease 100 1. 000, 000 1. 000, 0000 e eee - "m 120 Ad 118 e of the 55 the papita stock was 158 ee 

-N , 20, 827,00. of whic „276, is eom n and $2,551, eferred. iv. 

Springfield, Mass. Nov 2: to mo pr t Ex 

springfield Street Ry... . .. . . 100| 1,900,000) 1,166,700/8 % A. 200 | 205 ALLIED INDUSTRIES. 

Toronto Canada.— Nov 28: 

—Nov 28: 

Toronto Ry. Oo 100 6,000,000! 6.000.000 134 * 8 106 | 103% Boston Mass. 

A 000 Ne ° 76 7 [American Electric Heating Oo......... 50 10,000,000  ......... 8 xs E" 

Montreal Direct BAHWAT IO evens es 4,000,000, 4,000,000 4 % 8. 264) 277 Street Ry. & Illu'g Properties. pid 100 4,500,000 1,248.700 $2 p. sh. Nov.16,'98| .. | 85 

Washington, D. C.— Nov 28: United Électric Securities Co...pfd.| 100) ...... | 1,000,0003% „ May 2, 98. | 92 100 

Belt Ry. C 0h noon 50 500,000 500,000! .................. ats is — Nov 28: 

Capital Traction Co.. 100 112,000,000 12,000,000 |65c. per sh, Oct. 97.| 7934 79% 55 3 s 

Columbia Ky. Co. . . . . . . . . . 50 400,000 400.0006 % e rage Co. | cece " um 9%| 16 

Eckington & Soldiers' Home Ry... 50| 707,000  652,000| ..........-- |... 3 TT ilichting G. teo [cee en sue Dis 

Berka Ose s SE by damm ea eG. aan 128 N 180 Worthington Pump C0. . . Cm. 100 6.500.000 b. 500.500 . 18 40 

n e „ „ „„ „„ „ „ „6% 6% %% „ 6% „ „6% * „900 25% XQ.  — |  /|125A|180 Io 54, 5. pee mn ees . 3 ' ; 50000 

5 M Nov 28 ' e aa : Worthington Pump Co. . . . . pfd 100 2,000, 000 2,000,000 Y % 99 100 

Worcester, Mass. Nov 28: Philadelphia, Pa.—Nov 28 

Worcester Traction Co........com.| 100) 8,000,000) 8,000,000) .................. 12 14 5 L E. & P. Co $55 

Worcester Traction CO.. 6 % pfd. 100 2,000,000 2,000,000 B x 8., Feb., 198. 98 100 Ele i 5 PI tic Trans. ‘Co pa 50 1,000,000 . eo [IIT ee oo 

Worcester & Suburban Street KV... 100; 550,000 542, 500 4, &. 1897. 85 | u United G M Improvement Oo. scrib 5 d eee 3 * ede 

Wilkesbarre, Pa.— Nov 28: Welsbach Commercial Co..... com. 100 8,500000, Re 10 

Wilkesbarre & Wyoming Val. Trac 1000 5. 000. O00 5.000. 000 1X. Jan.. 97. 24 29 . ferry ct Oo......pfd. m Doo 000 essc 42 my ; M. l 
* Unlisted, t Paidin. {Full paid. | Outstanding. #Ex aiv. 3 Welsbach Light Oo., Oanada. ......| 5 500,000) ...... | nE — 254 
a Lease eston e, Man. airmount Passenger Ry. for 6 & on stock per annum. — : 

. pe bd i di yy Peas! pua Traction e T charges 5 um m ici 100| 200.000 200.000 

an a nae € ness o cons uen a ease x . *ece2c060006€020 i 3 POM ee we 

peny A te o 3 es assumed by Union Traction Com tandard Underground Oable Oo...) 100; 1,000,000; 1,000,000 Q 1171 
e cally all shares own y Unton on Company. E ; 

d Lease to Frankford & Southwark Passenger By. assumed by Electric Traction Oo. Miscellaneous. 5 T: 
e Leased to Electric Traction Company. Barney x SE ed .. com. 1000 1,000,000)  .... 18 | 16 
Controlled by Frankford & Southwark Passenger Railway. Barney m r Oo........pfd.| 100) ...... 2, 500, 000 3 X 55 60 
g Leased to People 8 Passenger Railway at $5 per share. Billings & Spencer Co... 66 25 94 «9€ — nÀ2 "TP 80 86 
^ Majority of stock owned by People's Traction Company. Consol. Oar Heating Oo.............| 100| 1,250,000} 1. 250, 000 1% % Feb. 98. 85 | 86 
4 Leased to Union Traction Company. i Johns- Pratt Co. 100 2 2 „ „ 00 26 %%% ee TTT 90 „1100 
j Lease transferred to Union Traction Company. *Pratt & Whitney Oo..... eee.. om. 10 e — iM 8 
ij Leased to United Traction Oo. at à rental of $10,000 per an. In 1866-9-8, $20,000 p. a., in Pratt & Whitney Oo............pfd| 100 M. — 50 

1 1 D per annum thereafte:, payable semi-annually, renta! Joclared as a diyi- de Dad pacha oe S aiias e er el! caesa SERENA A X Bapt. — 8 à 

dea sgemi-Annua y. T 326232929 „„ „% „%„ „„ oof) . oe ecce o. eco. 0 
h Dividend of 10 . by Reading Traction Company. Shults Belting Oo...................| 100|  800,000| ...... e 82 | 87 
l Dividend of 6x guaranteed by Reading Traction Compan Bt. Oharles Oer OO ins ⁰ osso oe —— — rov 85 90 


we Leased and operated by the Scranton Railway Company. formerly Beranton Trae. Oo. _* Unlisted, 
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PASSENGER RAILWAY. 


Digitized by G 


E 
Amount. 
Interest 
NAME. NAME. horized.| Issued. |Due| periods. | Bid. | Asked, 
New Orleans La. 
Albany, N. Y. Date oj Quotation— Nov 28, 1898. PR 

Date 0} Quotation— Nov 28, 1898 Canal & Claiborne RR... . Ist mtg. 6s.| $150,000 $150,000 |1912| M. & N. | 102 - 
The Albany Ry... . Ist mig. 56. «... $29,000 "SA .... [Crescent City RR............1st mig. G. 50,000 |1899| M. & N. | 101 833 
The Albany Ry. Oo. . . . Cons. mtg. 5s.| $500,000 427,500 J. & J. 114 114% ||Orescent City RR... .. . . Cons. mtg. g. 58. 5,000,000 | 8,000,000 1948 J. & J. 88 ai eds 

he Albany Ry. Co. . . . . Gen. mtg. 56. 750,000 875,000 M. & N. |*114 114% [New Orleans City RR... . Ist mtg. 68. 410,500 899,000 1908 J. & D. | ..... 1044 
Watervielt Turnpike & RR. Ist mtg. 6s 850,000 850,000 M. & N. |*120 i506 N. Orl’s City & Lake RR..1st mtg. g. 5s.| 5,000,000 2,599,500 |1948| J. & J. 104 duds 
Watervieit Turnpike & RR. azad mtg. 6s. 150,000 150,000 M. & N. |*116 e . Orleans & Carrollton RR.2d mtg. g. 6s. 850,000 850,000 |1907| F. & A. | ...... sae 

y Olty Railway Co.. lst 5s eod asdar uus] . Reels 10625 | ...... Orleans Rail Gis ss sane ns. mtg. 6s 800,000 800,000 |1912] J. & J. x 
— tst. E 8t. RR. * cee * 1 oo 800,000 75,000 1906 J. & D. | 105 ones 
rest guar. by Albany Ry. Co n escrow retire New Or- 
[Prine d erae oer by leans City RR. Co.'s 1st mtg. bonds. 
Albany Ry. Co. 890, 000 outstanding. 
New York. 
Baltimore Ma. Date of Quotation— Nov 28, 1898. 
Cue magne e 2,000,000 M.&N Atlantic Ay. (Eroski a h; gg limp. g. b. 75000 1759.000 1805 M y 17% 
Pass. Ry. . Ist mig. g. 58. 2,000, , . . antic Av. (Broo Ist gen. mtg.5s. : , K 8. 107 
ee e 1,600,000 i M. & N. Atlantic Av. (Brookiyn)..Cons, mtg. 5. 8,000,000 | 1,966,000 881 A. & G. 110 | “iii 
Baltimore Trac. Oo.. Exten. & Imp. g. 6s, 1,250,000 ' M. & S. Brodway & 7th Ave. Ist cons. mtg. K. 58. 12,500,000 7,650,000 1948] J. & D. | 12254) ...... 
Bal. Trac. Oo..No. Balto div. ist mtg. g. 58 1,750,000 , J. & D. roadway & 7th Ave......... Ist mtg. 58. 1,500,000 1,500,000 |1904| J. & D. | 104 1 
Bal. Trac. Co. Coll. Trust, Ist mtg. g. 58. 750,000 J. & J. Broadway & 7th Ave..........2d mtg. 58. 500,000 500,000 |1914| J. & J. | Ul 114 
Baltimore Traction Co. Convertible 58. 800,000 N. & M. Broadway Surface........ ..-- lst mtg. 58. 1,125,000 | 1,125,000 [1924| ...... | l15 117 
ntral Pass. Ry. CO... . . . Ist mtg. 68 96,000 , J. & J. Broadway Surface............ 2d mtg. 5s.| 1,000,000 | 1,000,000 |1905| .... 104 1514 
tOentral Pass. Ry. Oo.. Oons. mtg. g. 5s.| | 601,000 M. & N. Brooklyn Oity RR. Co.. Ist cons. mtg. 58. 6,000,000 | 6,000,000 |1941| J. & J 114 116 
City & Suburban Ry... . . Ist mtg. g 5s.| 9,000,000 J. & D. Brooklyn City & Newtown..lstmtg.5s.| 2,000,000 | 2,000,000 |1989| J. & J. | 114 7 
Lake Roland Mev., +- Ist mtg. 58. 22 8 2 ha mopa 2 = * n Ri ys yu — rs yi Y. — 
. h.).lst mtg. g. 5s. , ` , . yn eights RR... .mtg. 5s. ’ ` . 106 
MEM Ey. (Wash), Hg Brooklyn, Q's Oo. & Sub’n..1st mtg 58. 9,500,000 | 8,600,000 1841 J. & J. | 110 112 

+The bonds of the Baltimore Traction Brooklyn, Q's Co. & Sub’n..1st cons. 58. 4,500,000 | 2,750,000 |1941| M. & N. | 104 105 
Oo., the City & Suburban Ry. and the Brooklyn Rapid Transit......... Id 5s.| 7,000,000 | 5,181,000 |1945| ......... 106 PN 
Lake Roland Elev. were all assumed by Bleecker St. K Fult’n Fer'y RR.1st mtg.7s| _ 700,000 700.000 19000 101 1^4 
the Baltimore Consolidated Ry. Co. Cent P 15 N. & E. R. RR. Ist cons. mig. 78. 1,200,000 | 1,200,000 1902 J. & D. | 111 118 

18151, 000 in escrow to retire Ist. mig. bds. Central Crosstown RR... . . . . Ist mtg. 66. 250,000 250,000 1922 M. & N. 118 120 
Coney Island & Brooklyn RR. 1st mt 800,000 | 800,000 |1908| J. & J. | 108 | 105 
Boston, Mass. D. Dock, E. Ba'y & Baty R.gen.mtg.g.5s| 1,000,000 930,000 |1982| J. & D. | 116 116% 

Date of Quotation — Nov 28 , 1898. ry Dock, E. Bd’y & Bat’y 1,100,000 | 1,100,000 |1914| F. & A. | 101 102 
n d g. bó Eighth Av. RR. Co.....Oert.indebt. 6 %.| 1,000,000 | 1,000,000 1914 F. & A. | 108 | ,... 
Wit 1 — Ry. ..... Deben. g. 56. St., Man. KSt. Nich. Av. Ist mtg. 68. 1,200,000 | 1,200.000 |1910| M. & 8. 115 17 
West End Street Ry.-.... Deben g 48. 42d St., Man. & St. N. Av.. 2d mtg. Inc. 68. 1,500,000 1,500,000 1915 J. & J 97 99 

181,674,000 in escrow to retire outstand- Lex. Ave. & Pav. Ferry RR. Ist mtg. g.5s.| 5,000,000 | 5,000,000 19 M. & S. | 1224 

ing bonds of absorbed companies Metropolitan St Ry Oo... m. cl. tr. g. 56 12.500, 0 | 1°,500,000 |1997| F. & A. | 118 s 
ng . Second Avenue Ry..Gen. cons. mtg. 58. 1,600,000 | 1,600000 |1909| M. & N. | 116 117 
Charleston S. C. Second Avenue 5 —.— . 13 . Deb. 586. 300,000 800,000 1909 J. & J. 109 110 
Steinway Ry. (L. I.) . . Ist mtg. g. 68. 1,500,000 | 1,500,000 1922 J. & J. | u83% | 115 
Date oj Quotation - Nov 28, 1898. Dur Ferry BEC. 2 . . Ist mtg. 58. P ayn x — M. gas d 114 
venue aSensas vss DENN mtg. E. 5a. , , , , ° LI "—— 2 
— t a ripe: ene pe Twenty-third Street Ry. . . Ist mtg. 6 sesse | emm 1909| J. & J. | ..... Vim 
TOontrolled by Charleston St. Ry. Co Twenty-third Street Ry..........Deb. 5s| _ 150,000 150,000 |1906| J. & J. | 108 106 
. . Union (Huckleberry) Ry..... lst mtg. 5s.| 2,000,000 | 2,000,000 1942 F. & A | 112% | 115 
Chicago Ili tt} Westchester El c RR. Ist mtg. 586. 500,000 500,000 |1948| J. & J. | 111 112% 
" , =: Sas 4. 085,000 in escrow to retire gen. mig. 
Date of Quotation ov 25, . — 
Ohicago Oity Ry. eee Cet eee lst mtg. 4348. 6,000,000 519,500 J. & J. Rat land in escrow to retire maturing 
Chicago Passenger Ry...... lst mtg. ds. , 102,000 400,000 F. & A. v $552 000 1; 
Chicago Passenger Ry...Cons. mtg. 68. 1,000,000 600,000 J. & D. m honda: r 
Chicago & So. Side R. T... ist mtg. E. 56. 7,500,000 | 7,500,000 A. & O. 1 
hicago & So. Side R. T........... 48. 1,500,000 750,000 J. & J. Guar, be br E 
Ohi West Div. Ry..... lst mtg 4%, 4,040,000 | 4,040,000 J. & J. | Guar. by Union Ry. Oo. 
ke 8 Elevated RR. Ist mtg. g. 58. 7,574,000 | 8,781,200 J.& J. Toronto Canada. 
Metrop. W. Side Elev. Ry. Ist mtg. g. 58. 15,000,000 | 15,000,000 F. & A. Date oj Quotation—Nov 28. 1898, 
North Chicago St. RR........ Ist mtg. 58. 3,171,000 | 8,171,000 J. & J. M 1 St M.& 
North Chicago 8t. RR. * Cert. inde : 68. 500,000 500,000 J & ts TOO D Bt. — | mtg. 5a. 2,500,000 800,000 1908 M 8. b... eves 
North Ohicago City Ry. . Ist mtg. 6s.| _ 500,000 500,000 J. & J. vba Ry... ...- Ist mtg. g. 4s. 4,550,000 | 2,200,000 |1921| V. & . T 
North Ohicago Oity Ry.....consol. 4 ^s 2,500,000 | 2,500,000 M. & N. 1985,000 per m. single track authorized. 
West Chicago St. 2 1st mtg 4,100,000 | 8,969,000 M. & N. 8600,000 in escrow to retire 6s due in 1901. 
West Chicago St. RR........ Deben. 6s...| , 2,700,000 700,000 J. & b. P 
est Chicago St. RR. . Con. mtg. g.5s.| 12,500,000 | 6,000,000 hiladelphia. 
QW. Ohicago St. BR. Tunnel... s$mig. 58. 1,500,000 | 1,500,009 F. & Date of Quotation Nov 28. 1898 

— yi p. aate be Ohi — oa: Continental Pass. Ry... Ist. mtg.68| 850,000 | 810,000 190 J.& JJ. 

v. Ry. Oo., controlling interest of 88 . Si Ry cues a i — —— —— ; Sd — | osso 
eee Lombard & So. St. Pass. Kr. ff mig. , 150000 | — , 1901] j | sees | rs 

e 8 Pass. Ry. — mtg. 7s 250,000 250,000 J. & J. —" aise 
$1 — SEN NC mtem People's Pass. Ry..................2d míg.5s| — 500,000 | 458,000 911] J. & J. 
Assumed by W. Chi. RR. Oo., lessee. People’s PME, Ey Set Oons. mtg. 56% 1,125,000 867,000 1912 M. & 8. 2; sla; 
Int. guar. by W. Ohicago Si. RR. Co. People’s Pass. Ry. .. Stk. irs. cert. g.4s-| 5,668, 210 1948| ...... | 10534 7 
* Phila. City Passenger Ry. . Ist mtg. 586 200,000 200,000 1910 J & J. — aoe 
Cincinnati, O. Philadelphia Trac. Oo........Ooll. tr. g. 46. 1,800,000 | 1,018,000 |1917| F. KA | 104 | 105 
Thirteenth & 15th St. Ry. . Ist mtg. 78. 100,000 100,000 |1908) A. & O | · sss 
Date oj Quotation—Nov 28, 1898 mt pa ub ud 2 m —.— 500,000 i A&O |». Pl 
Oin. New. & Cov.8t. Ry.1st Con. mig. g.5s| 8 500,000 8 — tr. 48. 29,785, 29,724,876 A. ko. 
Mt. Adams & Eden P'k In. Ist m g. 68. 46,000 — ám 5 — Ist mtg. 78. e n 1905 TT Sere Dott 
Mt. Adams & Eden Fk In...lst mtg. 6s. 100,000 West Phila, Pass. By.........18¢ mtg. g. 6s.| 250,000 | 246,000 1990 A. & O. | IBI | .... 
Mt. Adams & Eden Pk Ens. pep, She 581,000 est. P i a. Pass. — | mig. 5a. 750,000 750,000 1926 M. & N. 116 
Oov. & Oin. St. Ry. . Ist mtg. 6s. 250,000 The trust certificates were issued to 
So. Cov. & Oin. St. Ry.......2d mtg. 66. 400,000 pay for the shares of the Electric and 
Assumed by the Oincin. St. Ry. Qo. eople's Traction lines purchased, 
$250,000 reserved to retire lst mig. bds. Pittsburg, Pa. 
Cleveland, O. Date of Quotation—Nov 28 1898. 

Date of Quotation—Nov 28 1898. Birmingham, Knox & Allentown......6s.| 500,000 500,060 181 M. & 8. wee | ...... 
aBrooklyn Street RR. Oo......1si mtg. 68.| 600,000 600,000 M. & 8. Central Traction Oo...............18t mtg. 58. 875,000 | 875,000 1980 J. K. J | 1055€ | 109i 
Cin. New’t & Oov. St. Ry..Oone. mig. 58. 3,000,000 | 2,500,000 J. & J. Citizens’ Traction Oo.... Ist mtg. 5s.| 1,250,000 | 1,250,000 7927 A. & O. |1015 | l.. 
Oleveland City Cable "o Ist. mtg. 58. 2,000,000 | 2,000,000 J. & J. :Du uesne Traction Co......... Ist mtg. 58. 1,500,000 | 1,500,000 190 J. & J. . 
fCleveland Electric Rx. Co. Ist mtg. g. 58. 8,500,000 1,249,000 M. & 8. F d 1 St. & Pleas. Val. Jack's Run.....5s. 50,000 50,000 |1918| J. & J. n 
Columbus (O.) Cent. Ry. . Ist mtg. g. 56. 1,500,000 | 1,500,000 M. & N. Fed’! St. & Pleasant Valley. Cons. 5s.) 1,250,000 | 1,250,000 1942 J. & J. =o- r 
a Kast Cleveland RR Nn lat mtg. 5s. 1,000,000 1,000,000 M. & 8. Millvale, Etna & gp me —— 22 58. 750,000 750.000 1928 M. & N. 108 Re 
Ft. Wayne (Ind.) Elec. Ry. Ist mtg. g.6s.| 600,000 M. & N. Pittsburg, Crafton & Mansfield...........58.| 250,000 250,000 |1924| J. & J. 

Lorain (O.) Street Ry..... s. -lst mtg. 6s.| 200,000 200,000 J.& J. Pittsburg Traction Co. .. .. Ist mtg. 586. 750,000 750,000 1927 A. & O. | s E 
tSt. Ry. Co., Grand Rapids...1s$mtg.59.| 600,000 600,000 J. & D. Pittsburg & Birmingham. . Ist mtg. 58. 1,500,000 1,500,000 1929| M, & N. | 10614 | ,... 

+$1,900,000 in escrow to retire bouds of Pittsburg & West End.. lst mtg. 586. 500,000 500,000 1922 J. J. 4 
absorbed companies, marked a. *Pg = Allegh. & Manch. Gen. mtg. 5s.| 1,500,000 | 1,400,000 |19890| A, & O. | 112 ‘ink 

tinterest guar. by Oons. St. Ky. Co. Second Ave. on Oben. eeveenees58.| 2,500,000 | 2,000,000 |1994| J. & P. 

D etPolt, Mich Sub. Rapid Transit Railway Oo..........68.| 500,000 500,000 |1918| M. & &, | =e. 
Date A ME Nov ee 1898. Providence R. I. 
Detroit ns’ St. Ry.....1st mtg. 58. 7,000,000 | 8,885,000 A. & O. 2 
n r 
e yere, let mig. ,800,000 | 1,800,000 J.&D. ewpo y., Coupon e| 50,000 
in escrow to retire bonds of ; Trac. "e r 500001910 J. K D, | sen | n 
New Haven Conn. St. Louts. 

Date of Quotation—Nov 28, 1898, Date of Quotation— Nov 28, 1898, 
New Haven St. Ry.........let mtg. g.5s.| 600,000 600,000 Baden & St. Louis RR. . lst mig. 56. 50.000 250,000 
New Haven | rm ey Div.) ist mtg.5s.| 250,000 250,000 Gass Ave, & Fair Gds. Ry......1si — 58. 2,000,000 | 1,901,000 1912 3 S j —ç on 
Winchester Avenue RR. let mtg. g. 5a, | 500,000 600,000 Oitisens’ Railway Oo.............lst —- Ga | 2,000,000 | 1,500,000 [1907| J. & J. | 107 109 
W webeste: Avenue RR Deben. g.* 100,000 04,00 i tOomp. Hits., Un. De. & Mer. Ter..1«i e 1.800.008 | 1.000.088 1913 1. & J 

' With interest, Wniisted, *With interest 
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PASSENGER RAILWAY. 


Amount. 
— —— Interest 
NAME. Authorized.| Issued. Due] periods. Bid. | Asked. 
St. Lows. 
Date o/ Quotation— Nov 28, 1898 

Jefferson Avenue By............18¢ mig. 5s. 400,000 400,000 1905 M. & N. | 101 108 
Lindell Ry. Co........... es... 18$ mtg. 58| 1,500,000 1,500.000 |1911| F. & A. | 107 109 
Missouri RR. Oo. /- ,000,000 700,000 1916 M. & 8. | 107 108 

Mound City RE. Oo.............. Ist mtg. 6s. 400,000 800,000 1910 A. & O. | 101 108 

eople’s RR. Co...... —— Ist mtg. 6s. 125,000 125,000 1902 J. & D. 98 101 

People's RE. Oo..................-. 2d mtg. 78. 75,000 75,000 1902 M. & N. | 973% 100 

eople's RR. Co................ Cons. mig. 68. 1,000,000 800,000 |1904' J. & J. "m ; 

St. Louis & E. St. L. Electric..18t mtg. 6p. 75,000 75,000 1805 J. & J. 100 101 
St. Louis RR. Co....... iesse: lst mig. 58. 2,000,000 | 2,000,000 |1900| M. & N. 10034 | 101% 
St. Louis & Sub. Ry. lat mtg. g. 53. 2,000,000 1,400,000 1921 F. & A. | 103 104 

St. Louis & Sub. Ry................ Income 58. 800.000 000 t I 65 70 

uthern Electric Ry....Cons. mtg. 6s. 500000 500,000 1909 M. & N. | 118 115 
Taylor Avenue St. Ry...... lst mtg. g. 68. 500,000 500,000 1918! J. & J. 112 113 
nion Depot RR. CO. . Ist cons. mtg. 6s.| 1,091,000 | 1,091,000 1900 A. & O. | 1023 | 10374 
Union Depot RR. Oo......... Oons. mig. 68. 8,500,000 | 1,787,000 1918 J. & J. | 114% | 115% 
Controlled by St. Louis RR. Oo. 
Controlled by Union Depot RR. Oo. 
Controlled by Lindell RR. Co. 
[$200,000 in escrow to retire lst & 2d 
mtg. 
9$600,000 in escrow. 
4 200, 000 in escrow to retire Ist mtg. 
ods. 
San Francisco Cal. 
Date of Quotation— Nov, 1898. 
California St. Cable RR. . Ist mtg. R. 58. 1,000,000 900,000 1915 J. & J. 1534 117 
tFerries & Cliff House Ry.....1stintg.0s.| | 650,000 650,000 11914) M. & S ll4'4 — 
Geary St., Park & Ocean RR. Ist. intg. 53. 1,000,000 671,000 |1921, A. & O ess. | 100 
Market St. Oable Ry. Co. . . Ist mtg. g. 68. 8,000,000 | 8,000,000 |1918; J. & J. 12814 129 
O ole Ry. Oo......... EIS lst mtg.| | 200,000. . nem "c | OPE 
Omnibus Cable Oo...............18t mtg. 68. 2,000,000 | 2,000.000 |1918 A. & O. 126 i es 
Park & Cliff House RR... . Ist mtg. 68. 350,000 850,000 1912; J. & J. 106% 108% 
7 88 & Ocean RRH.................18$ mtg. 68. 250.000 250 000 1914, J. & J. n 
Powell St. Ry . Ist mtg. 68. 700.000 700,000 1912 M. & S. . 123 
Sutter St. Ry. Oo........ sa... 188 mtg. g. 5s.| 1,000,000 900,000 1918 M. KN... 
TOontrolled by Market St. Ry. Co. 
Washington D. C. 
Date of Quotation—Nov 28, 1898. 
Belt Ry. Co. . .. . . . . .... O.. a mig 5a.) 500.000 450,000 1920 J. & J. 51 i 
Columbia Ry. TEE ‘ec mtg. 68. 500,000 500,000 1914 A. & O. 118 | 125 
Eckington & Soldiers’ Homa. mtg. 68.“ 200,000 200,000 1911 J. & D. 100 105 
Metropolitan RR. Co. . Coll tr. cons. 66. 500, 000 500,000 1901 J. & J. 128 | ...... 
1350, 000 in escrow to retire 18$ mtg.bds. 
Miscellaneous. 
Date of Quotation—Nov 28. 1898. 
Bridgeport Traction Oo........ 18$ mtg. 58.) 2,000,000 1.683, 00 1923 J. & J. 102 
Buffalo (N. Y.) Ry. Co. .. . Cons. mtg. 58. 5,000,000 | 8,513,000 1931! F. & A. 112 114 
tCitizens’ St. R. (Ind' polis). Ist cons. m. 56 4,000,000 | 8,000,000/1933' M. & N. 9 80 
Crosstown St. Ry. (Buffalo). Ist. mtg.5s.| 8,000,000 | 2,366,000/1932, M. & N. 1104 111 
Columbus (O.) St. Ry...... Ist cons. g. 58.) 8,000,000 | 2, 261.000 1932 J. & J. 108 : 105 
Jonsolidated Traction (N. J.) - Ist intg. 58 15,000,000 | 13,965,000 19:3. J. & D. 109!, 10e 
Crosst'n St. Ry. (Colu's, O.). Ist mtg. g. 58 2,000,000 572,000 1933 J. & D. 102 102% 
enver City Cable Ry. Ist mtg. g. 69.) 4,000,000 | 3, 800, 001920 J. & J. 18 22 
Denver Con. Tram'y Co.., Con. m. g. 58.| 4,000,000 922,000 19 3 A. & O. 80 83 
Louisville (Ky.) Ry. Ist cons. mtg. . 58. 6,000,000 | 4,931,000/1930) J. & J. 116 117 
e lasen St. Ry..lat cons. mtg. g. 580 5,000,000 | 1, 050, 001919 J. & J. 100% 101% 
NS Hudson SR IN) aM E. 5s] 8,000,000 | 2,378,000/1928; J. & J. 104 BR 
o. Hudson Co. Ry. (N.J.)..2d mtg. 53. 550,000 550,000 1928 M. & N. | .... | se à 
No. Hudson Oo. Ry. (N. J.)......Deb. 6s.| 500,000 439,000 1902 F. k K.. 
Paterson (N. J.) Ry. . . . Cons. mtg. g. 68. 1,250,000 | 1,000, o00 19310 J. & D. 108 108% 
Rcchester (N. Y.) Ry............ let mtg. 58. 8,000,000 2, 000, 00 1930 A. K O. 95 00 
St. Paul City Ry... .... ...... Cons. R. 58. 5,500,000 | 4, 298, 000 1937. 
St. Paul Oity Ry. . . . Deb. g. 68. „000, 00 1,000,000 1900 eue. wevass v ewe 


1$1,000,000 in escrow to retire 1st and 
d mtg. bds. 
300,000 in treasury. Bonds guar. by 
Buffalo Ry. Co. 
§$760,000 in escrow to retire bonds of 
O. C. St. RR. Co. 
$87,000 in treasury. 


$960,000 res' ved to redeem prior liens. 
$620,000 in escrow. 


* With int’reat 


EE DE. ³ A 8 
ELECTRIC LIGHT AND ELECTRICAL MFG. COS. 


Boston, Mass. 5 
Date o/ Quotation— Nov 28. 1898. 


i£ dison Elec. Illuminating Oo., Boston... | 2,026,000 
General Electric Co.. gold coup, deb. 58..| 10,000,000 


Pittsburg, Pa 
Date of Quotation Nov 28, 1898 


Allegheny County Light Co..... . ... 62 500.000 
Allegheny City Electric Light. 43 260,000 
Westinghouse Elec. & Mfg. Co..Scrip 6s 195,570 
Miscellaneous.—(Nov 28, 1898.) 

Edison El. Illg. Oo. (N. York) Ist m. 58. 4,312,000 
Edison El. Illg. Co. (N. Y.) con. m. g. 5s.| 15,000,000 
Edison Elec. Itlg. Oo. (Brooklyn)....... 2,500,000 
Edison Electric Light (Philadelphita)..{ 2,000,000 
Edison Illg. Co. (St. Louis)....... l 4,000,000 
Mo. Elec. Lt. Co. (St. Louts)...1st mtg. 6s. 500,000 
Mo. Elec. Lt. Co. (St. Louts)...2d mtg. 6s. 600,000 

5,000,000 


United Elec. Light & Power Oo(N. Y.).. 


[III 


TELEPHONE AND TELEGR 


ne 


Quar. 


eeseoeees 


PH. 


Miscellaneous. 
Date of Quotation— Nov 28. 1898. 
American Bell Telephone...................78. 1898 F. & A. 
Northwestern Telexraph (0... ees . 78. „eee. 696995656 2 99295 2 
N. V. & N. J. Telep & Telg Oo. gen. mtg. 56 sises EE PEES eee ee 
Chesapeake & Potomac Teleph. Co.. . 5s. E es... |1911] J. & D. 
ALLIED INDUSTRIES. 
Miscellaneous. 
Date oj Quotation— Nov 28, 1898. 
American Electric HOME ws 2 . D8. 500, 000 500, 0o0  ccccceeee 
armington & Sima Eng. Oo. . . b e ev REUS —Ó D e ur T 
Barney & Smith Car Co. .. ... Gf — e... |1942] J. &J 
Oatborundum Mfg. Co....................Ó9. b ecd ke 2 |19| M. & B. 
W -rthington Pump Oo. N. ooo 30 wees 


$Unlisted Nominal 


15 
109 | 110 
100 
110 115 
leu. 
10 | n5 


102 | .... 
108 [scs 
108 | .... 
15 | .19 
ee 25 
97 | 100 


NOTES FOR INVESTORS. 


Late quotations for copper are: Electrolytic, 128(2122c.; Lake, 13c.; casting, 


123(2)121c. 


The South Side Street Railway, Chicago, is about to substitute electricity for 
cable power on its lines. 


The Electric Storage Battery Company of Philadelphia has brought a suit in the 
United States Circuit Court at Boston against the Hatch Storage Battery Company 
to restrain the defendants from infringing on patents owned by the plaintiff. 


Tho Edison Electric Illuminating Company of New York reports for October: 
Gross earnings, $253,597, Increase over the same Month in 1597, $39,317; operating 
expenses aud taxes, $135,589, increaso 521,407; net earnings, $118,308, increase $14,- 
909; surplus, $73,733, increase $9,409. 


The Keely Motor Company directors held a brief session after attending the fa- 
neral of the inventor in Philadelphia on the 23d inst., adopted resolutions express- 
ing faith in the ultimate success of. Keely’s alleged discovery, and suggesting that 
Soe A. Edison, the electrical inventor, be invited to assist in completing the 
work. 


The annual report of the Boston Elevated Railway Company, which covers the 
operations of the West Eud Street Railway Company, shows that for the year ending 
September 30 the company earned enough to pay all charges, including dividends 
on the West Eu Street Railway and 2} per cent. on $5,000,000 Elevated stock, and 
leave a balance of $211,077. 


A committee consisting of George W. Young, Walter G. Oakman, James Timp- 
son and Edward C. Jones has prepared à plan for the reorganization of the El- 
mira Municipal Improvement Compauy, owner of the Elmira & Horseheads Rail- 
way, gas, electric light and waterworks at Elmira, N. Y. Copies may be obtained 
mn d F the United States Mortgage & Trust Company, 59 Cedar street, 
New York. 


A contract furthe construction of 15) new open cars has been made by the 
Brooklyu Heights Railroad Company with the St. Louis Car Company. ‘The cars 
will be the large sized variety introduced on the lines last year and will be 36 feet 
long, with 13 reversible benches aud with a seating capacity of 75. The cars will be 
delivered next spring and all the down town lines will be equipped with them. All 
the old style cars will be taken off aud either sold or destroyed. 


The consolidation of the leading electric companies of Baltimore, Md., is rap- 
idly being pushed to completion. It is announced that in a short time the new 
company will placeon the market $4,009,000 five per cent. bonds, which will, it is 
understood, be offered at 1624 and interest. The $5,000,000 of stock will be listed on 
the Philadelphia Stock Exchange. The name of the new company has not been 
finally deterinined upon, but the '' Baltimore Consolidated Electric Company " is 
proposed. 


At the meeting of the stockholders of the Southern Electric Light & Power 
Company in Philadelphia on the 23d inst., the proposition of the directors to in- 
crease the capital stock of the compair.y from $100,000 to $2,000,000 was ratified by a 
vote of 31,851 shares out of a total of 45,000. The Southern Electric Light & Power 
Company supplies all that portion of the city lying below South street from river to 
river, and the increase in capital was prompted by the additional plant and ma- 
chinery necessary to iully supply the district covered by the company. 


The Illinois State Railroad Commissioners iu their annual report petition for 
special legislation which shall give them jurisdiction over all the street railroads, the 
sleeping car companies and telephone and telegraph companies operated in the 
State. The report also recommends that the Railroad Commissioners be given the 
discretionary power to pass upon the advisability of the construction of any new 
road, thereby preventiug the speculator from playing upon the credulity of the 
public by placing upon the market bonds issued for the construction of a road which 
can never eveu pay its operating expenses.  - 


Attorneys Watson and M:Cleave have filed in Common Ploas Court No. 3at 
Pittsburg, Pa., proofs of service upon Murray A. Verner, H. Sellers Mckee, Daniel 
Beech and D. J. Brickell of the bill in equity filed recently by the Pittsburg & Bir- 
mipgham Traction Company to obtain an accounting of over $1,700,000. It is claimed 
that the company was defrauded of most of that sum. The court made an order 
giving each defendant twenty days after serving of notice of the filing of the bill 
to enter his appearance and file an answer. lt was also directed that bill be 
served on Edward W. Clark, S. W. Colton, Jr., Edward W. Clark, Jr., J. Milton 
Colton, C. Howard Clark and C. Ford Stevens, wherever the persons named can be 


found. 


General MeNulta, receiver of the National Bank of Illinois and of the Calumet 
Electric Railway Company. has filed a report in the United States Circuit Court, 
Chicago, giving an itemized statement of the receipts and disbursements of the 
Calumet Railway Company between May 1, 1897, and August 31, 1898. The total 
receipts were $503,475, and the disbursements were $492.038 86. The receipts from 
operation sources were $251,756 39, The cost of operation aud expenses were $297,- 
469. On the credit side was included an item of $195,000, representing the receiver's 
certificates issued by order of the court. The certificates were issued in order that 
the National Bank of Iilinois might be reimbursed for money which it advanced to 
the railway company. ‘These certificates bear 6 per cent. interest yearly and are 
payable on or before June 1, 1900. 


James F. Rusling and a number of other holders of preferred stock in the Tren. 
ton (N. J.) Light & Power Company, which was recently sold to a syndicate headed 
by Colonel Kuser. have instructed Counsellors Beasley and Holt to institute suit 
against. James Moses to compel him to pay over to the preferred stockholders of 
the company the sum of $100,000, the amount received by Mr. Moses for the 2,500 
shares of common stock of the company which ! e sold to the syndicate. Mr. Rus- 
ling and some of the other holders of preferred stock claim that this stock was held 
in trust for them, while Mr. Moses aud several of the stockholders contend that it 
was the personal property of Mr. Moses, awarded to him by the stockholders of the 
People's Electric Light Company for managing the deal by which that company was 
merged in the Trenton Light & Power Company. 


Five hundred thousand dollars of the Westinghouse Electric & Manufacturing 
Company's new issue of $3,500,000 of 5 "> gold coupon debentures were offered for 
sale last week by a Pittsburg bank at 1024 ard interest. The following facts regard- 
ing the loan are given in the Financial Chronicle’: *'Fifteen-year 5 per cent. 
gold coupon debentures, free of tax, issued by the Mercantile Trust Compauy of New 
York against the bond of the Westinghouse Electric & Mauufacturing Company; 
total issue $3,500,000; denomination $1,000; interest payable January and July. Se- 
cured by total assets of the company, which on September 30, 1898, exclusive of 
pateuts, charters, franchises, good will, ete., aggregated $16,015,593. The debenture 
contract provides by ample agreement, and by proper instrument on record in the 
Recorder’s office, that there shall be no lien placed on the company's present or fu- 
ture real estate or other assets that does not provide for these debentures. Com- 
mencing 1900, the company shall pay to the trustee, either in cash or by surrender 
of debentures, $150,000 yearly. For the purpose of the sinking fund, the company 
may draw debentures by lot, and the debentures so drawn shall be paid for at $1,050 


each, with accrued interest.” 
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NEW YORK, DECEMBER 7, 1898. 


EDITORIAL NOTES. 


It would oertainly seem 
The Telephone and as though the near fu. 
Lighting Situation. ture would see some 
important developments 
in the telephone and electrio lighting fields in New 
York City. But a short time ago everything pointed 
to a change in the control of the Consolidated Tele- 
graph & Electrical Subway Company and of the Em- 
pire City Subway Company, which have for years 
been operated in common, the former leasing tbe lat- 
ter. It is said to be tlie intention of the Consolidated 
Telegraph & Eleotrioal Subway Company to retain 
control of the high tension conduits, while the Em- 
pire Company, which has been all along practically 
controlled by the New York Telephone Company, 
will continue to operate the low tension conduits. 
The separation of these two companies and the 
obange in their control, following as it does the in- 
corporation of the New York: Gas & Eleotrio Light, 
Heat & Power Company with its capital of $25,000,- 
000, as well as the ramor that the Metropolitan 
Street Railway Company contemplates going into 
the eleotrio lighting business, appears significant, to 
say the least, and leaves the question as to who the 
new owners of the subway companies will be in 
doubt. Possibly what is known as the People’s 
Telephone Company, which was not long ago inoor- 
porated at Albany with a capital of $5,000,000, with 
the intention of fighting the existing company, and 
which is said to have the good-will of the present 
city administration, will have a band in the matter. 
It is moreover fhougbt that the two subway com- 
panies are still controlled by men infiaential in poli- 
tics, but whose names will not be allowed to appear 
in connection with the management. 

Another point wortby to be mentioned in this 
connection is the fact that another new telephone 
company was incorporated in Albany on November 
24, which, from the ingenious manner in which the 
incorporation papers were drawn, has led many to 
believe that the undertaking will be a far more im- 
portant one than would appear at firet glance. Al- 
though the title filed is The New Rochelle & 
Westohester Telephone Company, provision is 
made for oovering the whole of New York, as well 
as several other States. One of the incorporators of 
the new undertaking is reported as baving made 
the following statement as to the aims of the com- 
pany: 

„For the present the business of the company 
will be eonfined to a system between New Roohelle 
and Mamaroneck. In time we will put in exohanges 
and connect other cities, as provided for in our 
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charter. We will not have any exchanges in New 
York City for the present, but we may later.“ 

What with the secrecy which surrounds the plane 
of the several new lighting and telephone compa- 
niee, and the manipulation of the existing subway 
properties, it will be surprising if the coming year 
does not bring forth some rather startling develop- 
ments in those industries. 


& kK . 


Just at present what is known 

Expense Account as tbe Sboreditoh garbage 

ofthe Shoreditch destructor plant, situated in 

Destructor Plant. a vestry of London, appears to 

be attracting wide attention 
in England. As we have several times explained, a 
number of these plants were erected a year or twe 
ago in various localities throughout Great Britain 
with a view to consuming the garbage collected in 
the vicinity, the steam obtained from ‘this low grade 
fuel being utilized prinoipally for generating eleo- 
tricity for lighting purposes. From a hygienio point 
of view the destruction by fire of the garbage of a 
community was highly to be recommended and was 
much preferable to placing it upon barges with a 
view to dumping it either at sea or upon barren 
ground as was formerly done with the refuse from 
the vestry of Shoreditch. As to whether any finan- 
cial profit could be derived from a lighting plant run 
with refuse as a fuel is a question which has excited 
considerable interest during the past year, not only 
in Great Britain but in this country as well, for 
should the experiment prove successful on the other 
side of the Atlantio there is scarcely any doubt 
that destructor plants of this or a similar nature 
would be erected in many of the principal cities in 
the United States where the problem of garbage dis- 
posal has been worrying the authorities for years. 
On November 15 a report embodying a trading ac- 
count of the Shoreditoh destructor plant for its first 
year of operation was made publio, and it is the 
figures given in this statement that are attracting so 
much attention, 

Before giving these figures it might be well for 
our readers to get an idea of just what these plants 
consist. There is a destructor house, whioh usually 
contains a number of cells or small furnaces into 
whioh the refuse is dumped. A forced draft is gen- 
erally employed to stimulate combustion, the obnox- 
ious gases passing out of the front of each cell and 
through the boilers before effecting their escape to 
the atmosphere. As previously stated, the steam 
produced by this low-grade fuel is in most cases 
used to generate electricity for lighting purposes. 
Several serious difficulties had to he overcome in de- 
signing plants of this nature. In the first place the 
steady feeding of the refuse would generate a steady 


338 


ELECTRICITY. 


[ Vor. XV., No. 22. 


amount of steam, whereas the demand for power 
would naturally be irregular, & far greater amount 
being required at night than during the day. Two 
methods of overcoming this diffioulty were em- 
ployed : storage batteries were made use of for stor- 
ing the surplus current, and what is known as the 
Halpin thermal storage system was installed. Both 
of these systems are in use in the Shoreditch plant. 

At Shoreditch a destructor cell is placed on either 
side of the boiler. The refuse is brought in by 
carts and dumped into a trolley car, which is then 
raised by an electric hoist, of whioh there are two, 
to a platform on top of the cells, from whioh it is run 
to the hoppers and emptied into tbe cell beneath. 
This arrangement necessitates the consumption of a 
portion of the electric power generated, for oper- 
ating the hoists and other machinery. 

Now to return to the report recently issued. This 
showed a sale of current, inoluding publio lighting, 
for the last fiscal year amounting to $11,270.52 at 
the rate of 7 cents per unit. The dust destructor in 
operating oonsumed $2,681.41 worth of current, which 
added to the amount of current sold and inoluding 
other minor receipts would make $45,205.16 as the 
sum to be credited to the plant, On the other hand, 
the coal consumed, presumably in starting the fires, 
amounted to $2,163.93, which added to the engi- 
neer’s salary and laborers’ wages as well as to inter- 
est and amount set aside as a sinking fund, brings 
the total expenditure so far as the lighting part of 
the plant is concerned up to $29,282.68, whioh ap- 

parently leaves a net profit of $15,922.48. The 
refuse destructor account proper apparently sbows a 
saving in the handling of the refuse of $6,266.27, 
and this added to the profit of the lighting plant 
makes $22,188,75, from which however a debit bal- 
ance for steam used, amounting to $8,793.62, has to 
be deducted. This would therefore leave a net 
profit and saving of $13,395.13. Providing this is 
correct, it speaks well for destructor plants in gen- 
eral and the Shoreditch plant in partioular. Un- 
fortunately there seems to be considerable skeptioism 
in England as to the correctness of the last figure, 
apparently owing to the manner in whioh the fig- 
ures in the refuse destructor account were gotten at, 
and one gentleman has placed himself on record as 
stating that were everything taken into account 
it is doubtfnl if the profit would exceed $1,500 to 
$2,000. Some time ago, referring to the destructor 
plants in England, we stated that it was the opinion 
of a well-known American engineer who had made 
a special study of this method of refuse disposal that 
these destructors were not as efficient as was claimed, 
and the severe criticism of the above report by the 
technical press in England would seem to bear bim 
out in bis statement. However this may be, and al- 
lowing that a yearly profit of but $1,500 can be de- 
rived from an undertaking of this character, the fact 
that the garbage of a community is being disposed 
of in an unobjectionable manner and at no cost 
should still recommend garbage destructor plants for 
use in thickly populated communities, many of 
which are to-day disposing of their refuse at consid- 
erable expense. 1 
* * * 

The Manufacturers’ Associa- 

tion of Canada has called the 
-~ attention of the Anglo-Ameri- 

oan Commission, now holding a series of meetings in 
Washington, to the fact that the United States Im- 
migration Bureau has recently made a number of 
rulings to the effeot that the commercial travelers of 
Canada fall within the restriotions of the alien labor 
law, and that tbey cannot carry on their work on 
this side of the border. 

In bringing the matter before the Commission the 
statement is made that a large number of commer- 
cial travelers from the United States have regular 
routes through Canada, and that if this country in- 
¢ends to exclude Canadian salesmen the Canadian 
Government will perforce retaliate by exoluding 
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American salesmen from Canada. Should this pro- 
ceeding be carried out it will work great hardship 
to the manufacturers of electrical apparatus and 
appliances, many of whom have salesmen traversing 
Canada in every direction in quest of orders, and 
they will bave to be recalled, Efforts will be made, 
however, to have the restrictions removed on both 
sides. 
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Notes and Comments on Various Topics. 


ARRANGEMENTS have just been completed for a 
fire telephone service for New York City. Tele- 
phones are to be attached to every lamp-post holding 
a fire signal box, which arrangement will permit of 
a conversation being carried on between the point 
where the fire is Jooated and headquarters. The dis- 
triot along Broadway will be the first equipped. 


& & * 
THE trolley oar, which displaced the mule in 


street - railway work, is fast outrivaling that disap- . 


pearing quadruped as a source of mirth in court 
proceedings. Only recently in Brooklyn a street oar 
was introduced as a witness (?) in an important 
case and appeared bodily at the oourt-house door 
(being too ponderous to be put directly upon the 
stand), and was there subjected to an examination 
by tbe jury. I$ proved a oonvinoing witness and 
won the oase. | | 

In a suit at Memphis, which is still going on we 

believe, a trolley oar is the defendant. The suit 
was brought by a Mississippian on a temporary visit 
to the Tennessee oity, who sought to reoover $20,000 
damages for such trifling injuries as a broken leg, 
two broken ribs and a seotion of his left ear out off. 
The defense demurred to his prayer for damages on 
tbe ground that he was a stranger in the oity and 
was intoxicated when the accident ooocurred, as 
early as 8:30 in the evening. On the stand, the 
plaintiff explained that he had, prior to the time 
the car struok him, drank but three glasses of beer 
and was on his way to visit a young lady. He did 
not know where she lived, but was standing in the 
middle of the street looking for her house when the 
oar ran him down. As we have stated, this case is 
still unfinished, but it is questionable whether a 
Memphis jury will greatly blame a trolley car for 
knocking a man over who thought it necessary to 
fill himself up with beer before setting out to call 
upon one of their townswomen whose residence 
was unknown to bim. 

Another trolley suit that has a bit of humor in it 
is now on trial in our sister borough of Brooklyn. 
There is a lady in this case also—two in fact, for the 
complainant is of that sex. She deposes that she 
was run down last summer by a oar of a Coney Island 
line on its way to that bewildering resort, and bases 
her demand for damages on the alleged negligence 
of the motorman, whom she acouses of carrying on a 
flirtation with a pretty Armenian girl who was on 
the platform beside him. The plaintiff, with some- 
thing of scorn in her words, states that the motor- 
man was so very attentive to the gazelle-eyed for- 
eigner that he failed to put on the brakes in time to 
save her from a fractured limb. That suit is 
also still in progress, but a verdiot of $1,500 has 
just been given in the case of a young lady in New- 
burg, whose claim for $25,000 damages was founded 
on ciroumstances that, in contrast to the above, are 
rather oreditable to the oar official, whose attentive- 
ness to duty was the cause of the trouble. The olaim 
was that while on the defendant's oar the oonduotor 
at the request of a passenger pulled down the our- 
tain. Afterwards i$ flew up and an iron at the bot- 
tom fell out and out a gash in the plaintiff's scalp. 
I$ was claimed that she suffered from conoussion of 
the brain, that her nerves were shattered and that 


her spine was injured, and that she would never 
recover. ö 

These are the court incidents of a single week in 
whioh the subject of this notice is involved, and 
while they serve to show that the trolley car oon- 
tributes more perhaps than it ought to to buman 
suffering, it nevertheless makes some amends for its 
shortcomings by the penalties it bas to pay and by 
adding constantly to the ouriosities of literature. 
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THE Philadelphia Board of Health, says the Record 
of that city, is the recipient of many queer com. 
plaints, but the one it received the other day from a 
disgusted and nervously prostrated jeweller of Eighth 
street is entitled to prominence in a olass by itself. 
It seems that the jewelry store is located next door 
to a phonograph establishment that has for the pur- 
pose of attracting passers-by a phonograph going all 
day long. All kinds of tunes and alleged witty say- 
ings are squeaked forth from early in the morning 
until late at night in peculiarly penetrating and 
nerve-destroying tones. At first the machine efforts 
at wit amused the jeweller, and he used to laugh 
heartily at tbe oomicalities, but these were repeated 
with suob deadly persistency that they began to pall, 
and from being amused the tradesman grew into a 
negative desperado. One day the olimax was reached 
when a customer, who looked like ‘‘ ready money," 
oame in to buy a diamond ring. For some reason 
the machine next door was. quiet for a while, and 
the jeweller was jast on the point of olosing a highly 
profitable sale when the shrill voice of the phono- 
graph began to sing ‘‘Get Your Money’s Worth." 
The amazed oustomer hesitated, and finally told the 
jeweller be would call another day. This inoident 
was the last atraw, and the Board of Health will now 
look into the matter. 
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THE New York Association of California Pioneers 
beld its annual dinner on the afternoon of Decem- 
ber 1. Some twenty-five of these hardy adventurers, 
who fougbt their way over the plains or aoross the 
Isthmus ín '48 and '49, to open up one of the most 
productive States in the Union, sat down to partake 
of a repast whioh was in striking contrast to tho salt 
pork and hard tack they had to content themselves 
with fifty years before. Many stories of the early 
days were told and reminiscences indulged in, and 
needless to say the graybeards enjoyed themselves to 
the limit. 


& K * 


RESIDENTS of upper Madison avenue, New York, 
were treated to a magnificent display of electrio fire 
at 7 o'olock on the stormy evening of December 3. 
The entire neighborhood and the hill at 135th street 
were illuminated as if by a great blaze. When the 
fire shot from the slot of the eleotrio line, between 
94th and 95th streets, two oars were close together 
on the north bound track, while one was about even 
with them on the south bound track. Passengers in 
the cars were pauio strioken and fled in terror to the 
streets. Other cars stopped a few feet from the eleo- 
trio disturbance, and their passengers fied to the 
street and joined the crowd, whiob watohed the 
efforts of the workmen who rattled up in a repair 
wagon. Burning out of a fuse under a north bound 
oar is said to have caused the terrifying display. 


& & * 


A REPORT comes from Baltimore that a concern of 
that city has bought out the steam tram road at San 
Juan, Porto Rico, and is planning to convert the 
line into a modern eleotrio railroad. J. G. White & 
Co. is the Baltimore concern which engineered tbe 
deal. It is contemplated by the owners of the prop- 
erty to not only reconstruct the road for operation 
by electricity, but also to build a power station that 
will furnish electric lights. 
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ELECTRIC FOUNTAINS.” 


Their Construetion and Operation—Mechanism of 
the Color Screens and Water Valves—Examples 
of the Displays. 


, BY L. 8. LEVY. 


With the introduction of electrical displays on the 
stage, not many years ago, there opened a new era 
for electrical development, and we have to-day 
many electric appliances designed solely for produ- 
cing spectacular effect. One of the most ingenious of 
these—the electric fountain—has gone through so 
rapid a series of improvements that it is now the 
principal attraction at illuminated displays, and a 
source of wonder and enjoyment to admiring thou- 
sands. 

To the charm of the fountain’s display by day. is 
added at night an aspeot so weird and of such ex- 
quisite beauty as to suggest to the uninitiated the 
agency of the supernatural. 

The illustration on this page is one of an eleotrio 
fountain situated at the main entrance to Prospeot 
Park, Brooklyn. This fountain represents in its 
partioular line the highest developmeut of electrical 
spectacular effeots. 

The view shown in Fig 1 is illustrative of a group 


HOME STUDY 


Fia. 


of beehives with vari-oolored shafts of water. The 
tall shaft at the center has been properly termed a 
'geyser," and is indeed representative of that 
beautiful manifestation of nature, with the added 
beauty that the eleotrio light only can impart. 

The sucoessful combination of a colored beam of 
light with a directed stream or spray of water 
whose hues are ohanged at will is easily arranged. 
The prinoiple underlying this combination is illus- 
trated in Fig. 2. This sketch shows one method 
employed for illuminating the stream in an eleotrio 
fountain. A transparent window g is placed imme- 
diately opposite the opening in the fountain nozzle 
^, and the rays from an aro lamp of special design 
are projected through the window and into the path 
of the jet J. A portion of the rays is reflected from 
the surface of the stream, producing an illumina- 
tion of the falling drops. A quite different method 
of securing a diffusion of the rays through the 
stream was adopted in the design of the Brooklyn 
fountain. | Ü 

It is evident that an aro lamp of smaller candle 
power will be required to illuminate the stream if 
the rays are thrown directly upon the surface of the 
stream as it emerges from the nozzle. I$ possibly 
provided, in this instanoe, the only solution to the 
problem of illumination, as the display is not limited 
to that produced by solid streams. 

The fountain, as shown, is located in the center of 
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& large oval grass plot. The ciroular base hasa con- 
orete foundation and a cement bottom, and has a 
diameter of about 120 feet. The actual diameter of the 
fountain proper—that part including the jete—is 
about 40 feet. Around the inner edge of the cement 
coping are arranged, at regular intervals, about 
eighty-eight 25 candle power incandescent lamps, 
each enclosed in a waterproof globe. They are used 
for illumination at night when no display is in 
progress. 

The fountain proper, in any oase, consists of jets 
and the illuminating funnels through the colored 
rays are projected. . 

Direotly beneath the Brooklyn fountain is a large 
room, in which are installed the lampe, oolor-soreen 
apparatus, and valves for the control of the water 
supply. A view of the interior of this room] is 
shown in Fig. 3. In the oeiling immediately above 
the lamp“ is shown the lower end of the aperture, 
or funnel, through which the light from the lamp is 
projected. This funnel extends a short distance 
above the surface of the water in the basin, as can 
be seen by referring to the illustration of the Wheat 
Sheaves,’’ Fig. 6. Surrougding the upper end of each 
of the funnels (there are nineteen) is a ciroular pipe, 
pierced by a number of holes through which the 
water is projected to form the various combinations 
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of light and color. Protruding from the center of 
each funnel is a pip» of about 1} inohes diameter, 
which assists in the production of the '' Fan,” Fig. 
5, and other pleasing effects. 

Below each of the funnels a powerfal aro lamp is 
placed. This lamp is of the foousing-projection 
pattern, and is provided with a parabolio reflector, in 
order to direot the rays in parallel lines. The lamp 
requires for its operation a current of 40 amperes, 
maintained by an EMF. of 50 volts. 

The lamp, used as it stands, can only impart a 
white illumination of intense brightness to the 
stream. For the purposes of color variation color 
disks are provided, which are mounted so that they 
oan be brought into the path of the light rays. This 
detail of construction has been very ingeniously de- 
vised, as will be evident from Fig. 3. The soreens, 
bearing diaphragms aa of various colors, are pivoted 
about a common center b, and when swung through 
an angle of nearly 90° are directly beneath the fun- 
nel, intercepting and lending color to the rays from 
the lamp I. There is one opaque screen provided for 
the purpose of darkening the funnel if at any time 
during a display it is necessary to effect a combina- 
tion in whiob all the funnels are not used. 

It is evident that, to make the operation of the 
fountain as simple as possible, the apparatus by 
which the hydraulic mechanism is operated and the 
eleotrio lights controlled must be managed by as few 
persons as is consistent with good results. 

Several very ingenious applianoes, which almost 


assume the proportions of independent syste 
have been introduced in the installation of the 
fountain under description. The successful. opera- 
tion of the color screens, in oonjunction with tho 
various combinations, determines in a measure the 
value and efficiency of the fountain. 

It be gathered from what has been said that a 
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system whioh provides for a concentration of the 
controlling mechanism has been adopted in conneo- 
tion with the fountain illustrated in this artiole. 

The principal part of the system lies in the meoh - 
anism that operates the color soreen direotly, and 
thie, in the case at hand, is made up of a number of 
cylinders the pistons of which are connected to the 
arms of the color soreens and are operated by coom- 
pressed air derived from a special compressor, eleo- 
trioally driven. 

The control of the air oylinders, illustrated at c, 
Fig. 3, is effected by means of valves controlled by 
push buttons. It is evident that, to effect the vari- 
ous combinations, numerous buttons, systematically 
arranged, must be provided and installed in the 
most convenient position. The manner of their 
arrangement can be seen by referring to Fig. 4. 
Here the buttons constitute a switchboard of no 
mean proportions and complexity. 

As there are eight color screens to each funnel, a 
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wires, runs from each eet of valves to a set of but- 
tons placed on the color board, over the hydraulio 
valves in the operating room, as shown in Fig. 4. A 
commen return wire is used for all the magnets. 
Each of these compound buttons consists of sixteen 
separate pushes in two rows, each button of the top 
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row being colored and corresponding with its respect- 
ive color disk, which isoperated when the button is 
pushed. 

In the lower row, the buttons are all white, and 
each acts as a release button for the colored button 
below which it is located. An ordinary open-circuit 
battery is used to operate these electro-pnéumatio 
valves. When the release button is pushed, the air 
cylinder is exhausted by reason of its connection 
with the atmosphere, and the disk is automatically 
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returned to its normal position by means of a barrel 
spring. The carrying levers of each of the color 
disks are mounted on ball bearings, thus greatly 
facilitating their operation. 

At w, w, Fig. 4, will be seen two windows, whioh 
are located in the side wall of the fountain basin, 
keeping the fountain in sight of the operator at all 
times. This arrangement is an appreciable factor 
in the speed with whioh the fountain oan be oper- 
ated, as no dependenoe is placed on the transmission 
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of instructions; so that it is free from ihe mistakes 
which are bound to ooour in the best regulated sys- 
tems wherein the operator cannot see the fountain. 

The concentration of the entire operating mechan- 
ism at one point has made it possible to operate the 
fountain with only two men—one being located on a 
platform in front of the valves and color buttons, 
and the other having oharge of the lamps beneath 
the basin. The man at the controlling appliances 
simply raises the levers to effect any suitable water 
display, after having pushed the necessary oolor 
buttons for the different funnels, 


This change of views oan be made so rapidly that 
the fountains may be used for displays of a partiou- 
lar character. For instanoe, the effect produced in 
the display pictured at Fig. 5, while in itself a beau- 
tifal combination and of magnificent appearance at 
night, when colored, would be enhanced if the de- 
sign were some such favorite theme as that of our 
national emblem. 

In exoeilent keeping with so grand a sight, the 
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change to that in Fig. 6 could de rapidly effeoted, 
and a representation given of the prime produot of 


our great West, illuminated in its truly beautiful 


color—emblematio of national integrity and of the 
vast resouroes of the Republio. 


THE ELECTRIC MOTO-VEHICLE.* 


BY C. E. WOODS. 


( Concluded from page $28. ) 

I remember in my first early experience the dis- 
appointments which arose in regard to weights, con- 
structional features, controls, eto., and three years 
ago I thought it would never be possible to build a 
moto-vehiole with any mileage capacity at all ata 
less weight than 1,800 or 2,000 lbs., yet to-day I 
bave vehioles in operation whioh weigh 800 Ibs., in- 
oluding everything, and have a mileage capacity of 
about twenty-eight miles on one charge of the bat- 
teries. My work has also developed the fact that as 
great a range in different vehicles can be obtained 
as regards size, usefulness, eto., as inany of the 
prior lines of vehioles, and I have found that for a 
diversity of design covering nearly thirty different 
styles of vehicles the whole proposition is confined 
to what I call four different sizes of equipments; by 
this I mean four different sizes of motors, batteries, 
and et ceteras, which are as follows: 

My lightest vehiole is equipped with one 24 HP. 
motor, 36 batteries of 16 ampere hour capacity for 
two hours, whioh run tbe vehiole at a speed of four- 
teen miles per hour carrying two people. The 
weights in all the construction work of this vehiole 
have been reduced to a minimum, the total weight 
of the batteries being 440 Ibs., about 360 Ibs. being 
in the motor and vehiole proper. To tabulate these 
different equipments will be the most concise way 
of putting them, and I will oall my first equipment 
No. $: passenger capacity, two; complete weight 
of vehiole, 800 lbs.; weight of batteries, 440 ]be.; 
average miles run on one battery charge, 20; speed 
(miles per hour), first 3}, second 7, third 14; num- 
ber of motors used on vehicle, 1; HP. of same, 21; 
number of battery cells, 36; amperes per hour for 
three hours, 12; time in hours required to charge 
batteries, 3. 


* Read before the Ohicago Electrical Association, Nov. 


No. 1 equipment, designed for a top carriage or a 
heavy buggy: Complete weight of vehicle, 1,150 
lbs.; weight of batteries, 600 lbs.; average miles run 
on one charge, 25; speed (miles per hour), first 3}, 
second 7, third 14; number of motors used on vehicle, 
2; HP. of same, 3; number of battery cells, 40; am- 
peres per hour for three hours, 18; time in hours 
required to oharge batteries, 3. 

No. 2 equipment, which is designed for four pas- 
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sengers in ai open vebiole such as a trap or break: 
Complete weight of vehiole, 1, 800 lbs.; weight of 
battery, 800 Ibs.; average miles run on one battery 
charge, 30; sped (miles per hour), first 33, second 
7, third 14; number of motors used on vehicle, 2 
HP. of same, 5; number of battery cells, 40; amperes 
per hour for three hgurs, 30; time in hours required 
to charge batteries, 

No. 3 equipment, whioh is designed for both oom- 
mercial delivery wagons and for my heavy cabs, of 
whioh I have built quite a number; also applied to 
heavy carriages with tops; has a passenger capacity 
for from four to eight people: Complete weight of 
vehiole, 2,400 lbs.; weight of batteries, 1,000 lbs.; 
average miles run on one charge, 25; speed (miles 
per hour), first 3, second 6, third 12; number of 
motors used on vehiole, 2; HP. of same, 64; number 
of battery cells, 40; time in hours required to charge 
batteries, 3, 

All of these various sizes of equipments have been 
built by me and applied to different vehioles, and I 
regret that time before rendering this paper did not 
allow me to get a oondensed oompilation of the 
tests, but I will give one of the large cabs which 
will have to stand as a oriterion for the reat. 

The original calculation for the oab read as fol- 
lows : 


Maximum speed of vehiole, miles per hour, 13. 

Total load to be carried, including four persons 
3,200 Ibe. 

Maximum HP. required in motors, 5}. 

Average HP. required in motors, 4. 

Voltage of motors, 72. 

Volts lost in transmission in motor, 8. 

Maximum voltage required, 80. 

Number of cells required at two volts each, 40. 

Maximum amperes required, 52. 

Maximum amperes per motor, 26. 

Average amperes per motor, 22. 

Mileage capacity desired at maximum speed, 30. 

Houra’ disoharge required, 23. 

Ampere hour capacity required in battery, 2} 
hours; disoharge, 110. 

Greatest maximum effort required for overcoming 
inertia and grade climbing, 9. 

In accordance with these calculations, from prior 
experience in smaller vehicles I designed two motors 
of a nominal 33 HP. eaoh, either one of which was 
capable of running the vehicle ata slight overload 
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under normal oonditions of level roadway. The 
tests of the cabs showed on a macadam and asphalt 
road a very little difference and called, at a speed of 
12 miles per hour, for 42 amperes with a potential 
o? 72 volts at the motor terminals, which amounts to 
practically 4 HP. In overcoming inertia the am- 
peres would rise with a slight drop of voltage to 65, 
gradually diminishing until a speed of twelve miles 
per hour was reached, which acceleration consumes 
a period of about half a minute. 

On these cabe a special instrument, combining 
both a voltmeter and an ammeter in one case, is 
used, and I am keeping daily record of their per- 
formances under all conditions of roadway and 
weather, and I find these vehioles wholly adequate 
to all the conditions to which street traffic is ordi- 
narily subjected. 

There has been a great deal of oontroversy oon- 
cerning the excessive weight of moto-vehioles and 
also considerable controversy by some of our theorists 
about what is considered dead and pay weight, and 
I want to say here that this limitation has not as yet 
been reached in my experience. We are perforce 
obliged to have weight for traction purposes, and 
many tests made by me on slippery roads, bad places, 
eto., have proved that with power applied to but two 
driving wheels we could not reduce our weight more 
than about 15 to 18 per cent. of what I have already 
obtained without making it too light for good trao- 
tion under all conditions of road. 

I have also found a very great difference in amount 
of power consumed in the use of rubber tires. I re- 
cently tried a new tire on the above named oab 
which consumed about 18 per cent. more power than 
the ones I am regularly using. I also, by very oare- 
ful tests, have discovered that the hard rubber tire 
is far preferable to the pneumatic tire for use on 
moto-vehicles—and this without any reference to 
ite first cost, durability or freedom from punctures. 
The facts of the case are that the pnenmatio tire 
absorbs more energy by about 20 per cent. when 
inflated and by a very considerable increase when it 
becomes deflated to different points of pressure. 
My first attention was called to this by some tests 
made by Mr. Kimball of the C. P. Kimball Carriage 
Company, and I afterwards substantiated these tests 
myself in another direction, after which I have oon- 
fined all my designs to the use of wood wheels and 
hard rubber tires. 

The point of control has been a matter of oonsid- 
erable discussion by both those direotly and indireotly 
interested in the development of the moto-vebiole. 
I have tried series paralleling the fields and I have 
also tried series paralleling the batteries, after whioh 
I have adopted exolusively the series paralleling of 
the batteries as my method of installation. The one 
thing to be observed is to have very large contacts 
and connections and to take the same painsin the 
distribution of the batteries when in parallel as one 
does in the distribution of current in the armature. 
In other words, a uniform resistance of the circuits 
of the different batteries will produce perfeotly satis- 
factory results in their operation, which I do not 
find to be the case in series paralleling the fields. 
This latter can be done to such an extent that but a 
small rise of current would be made in overcoming 
inertia, but the excessive amount of field winding 
will over-eaturate the fields unless they are unnec- 
essarily large, and tends to a very considerable loss 
of voltage in dead resistance, and while we eoonom ze 
in current we do not economize in energy as in the 
case of series paralleling the batteries. 

Three speeds I have found to be sufficient for all 
practical purposes even on our congested streets, and 
now have my motors running in parallel entirely 
independent from one another in their propelling 
funotion, Fourteen miles per hour for the larger 
vehicles I have found to be about the practical limit, 
as the amount of momentum stored up in the given 
weights of the vehicles cannot be brought under 
control by brake application quick enough to be safe 


on our city streets at greater speeds. In other words, 
we cannot brake on the moto-vehicle any more than 
we can on the car beyond the looking of the wheels. 
In the light road buggy which I bave, I have geared 
it up to 20 miles an hour and find that with 800 lbs. 
I can handle it with a reasonable degree of safety on 
boulevards and parks, but I do not recommend these 
speeds to go any higher as a general propoeition, 
although as a racing proposition I believe that the 
moto-vehicle will be brought down to 14 minutes 
for a mile, or perhaps even less. 

I regret very much that time will not permit me 
to go into the question of storage batteries for moto- 
vehicles, but as this has been a line of development 
confined entirely within itself for use on the vehiole 
ratber than in the vebiole proper, I have not under- 
taken its diagnosis in this paper. I will say, how- 
ever, that there are three different batteries on the 
market now which seem to be fulfilling the require- 
ments, and as a comparison I will take the cab bat- 
tery. 

One make weighs 1,120 lbe. and a 36 ampere dis- 
charge for three hours; one weighs 1,500 lbs. for a 
87) ampere disobarge for 34 hours; and one weighs 
1,000 Ibe. for a 36 ampere discharge for three hours. 


` The ratios of capacities and weights are the same for 


all other sizes. 

I sincerely hope that those directly interested in the 
development of the storage battery for this purpose 
will in the near future deliver to us some informa- 
tion regarding difficulties they have had to overcome. 
I am frank to say that my experience up to date 
with the storage battery has more than met my ex- 
pectations alike in capacity, weight and durability, 
and with such improvements as may be made from 
this time on there need be no farther anxiety re- 
garding the suocess of the storage battery in such 
work. I have tried these vehicles under every con- 
dition of road and work that the vehio:es can be put 
to, and my troubles with the storage battery have 
been far less under intelligent oare and treatment 
than the public generally oredits it with. 

I noticed recently in one of our leading journals 
an editorial which stated that the hardest problem 
is the storage battery, which will ''sputter, fume, 
give out on the road, leak, disintegrate, oorrode, 
short oirouit,“ and so on, and I think that the gen- 
tleman who edited this artiole must have taken very 
little pains to inform himself as to the general status 
of the storage battery as i$ is being used to-day in 
the moto-vebicle. It would be justas consistent for 
him to ssy that electric power and light plants were 
impracticable because boilers would burst, engines 
break down, asmatures burn out, street construction 
blow down, eto., eto., all of which we know are 
possibilities but are not probabilities under the ad- 
vanced stage of the art. 

From all this it would seem that there has been 
just as much engineering work in the development 
of the moto-vehicle down to the present day as there 
bas been in many other propositions, and it is with 
great pleasure that I find many of the engineers in 
other direotions so interested in the proposition, not- 
withstanding the fact that but few of them have 
considered it solely from an engineering point of 
view. It promises to bea great industry and ulti- 
mately will throw large professional work toward 
other engineers than those directly interested in its 
manufacture; and it will always be a personal pleas- 
ure to me to give such practical illustration and in- 
formation as lies within my power to my fellow- 
oraft. 


An Electrically Operated Factory. 


It is stated that a new hardwood flooring factory, 
now in oourse of construction at Cadillac, Mioh., 
will possess the unique character of being destitute 
of shafting and of having but one driving belt—that 
one driving the dynamos. There will be eight floor- 
ing machines, boring machines, end matohers, and 
other tools necessary in suoh a factory, each machine 
having an independent electric motor. 


THE NEW ELECTRIC CRANES AT SOUTH- 
AMPTON HARBOR.* 


The completion and official trial, last week, of the 
new eleotrio oranes erected by the Sonthampton 
Harbor Board, and their impending taking-over from 
the contractors, Mesars. Stothert and Pitt, of Bath, 
render opportune a description of these interesting 
machines and some account of the reasons which 
have Jed to their erection. We may say at the out- 
set that, through the courtesy of Mr. J. G. W, 
Aldridge, the eleotrioal engineer to the Southampton 
Harbor Board, we have recently had an opportunity 
of inspecting these cranes and of seeing them in 
operation. 

In 1892, owing to the close competition between 
the harbor and the docks at Southampton, a oom- 
mittee of the Harbor Board was formed whioh, 
together with Mr. Aldridge and Mr. W. Bowyer, the 
energetic traffic manager, visited several Continental 
ports, with a view to discover the best means of ex- 
peditiously and cheaply handling cargoes by harbor 
cranes. Mr. Aldridge presented a report reoom- 
mending the use of eleotrio power, with the result 
that in 1893 the two 3-ton eleotrio cranes deeoribed 
at that time in The Electrician were erected by Messrs. 
Statter & Co. So convinced did Mr. Bowyer quickly 
become as to the superiority in every respeot of eleo- 
trically-driven over every other kind of orane that 
he recommended an extension of the number of these 
cranes, and in 1896 specifications were drawn up by 
Mr. Aldridge and issued to contractors. A tender 
was accepted for three 3-ton cranes and one combined 
12-ton and 3-ton crane, the complete equipment 
being carried out for £7,288. 

While the new cranes somewhat resemble in gen- 
eral appearance the older pair erected on another 
quay, they differ in many respects from these as re- 
gards essential points of detail. One of the most 
interesting of the new departures is the arrangement 
for automatically ringing an eleotrio bell in the 
cabin when the crane is set to hoist too great a load. 
The sheave at the end of the jib, instead of being 
carried in a rigid bearing, has its bearings supported 
in guides on a steel coil spring. Excessive load 
compreszes this spring sufficiently to olose an eleotrio 
circuit and ring a bell in the cabin. Another inter. 
esting feature attaches to the combined orane, the 
provision for which arose out of the necessity to have 
a 12-ton orane as a stand-by, although it would be 
infrequently used as such. Mr, Aldridge wisely de- 
cided not to have a separate stand-by orane, but to 
combine the 12-ton hoisting gear with a3-ton crane; 
and this he has done by an ingenious arrangement 
of gears, whereby the motors are made to operate at 
will either the smaller or the greater hoist, the 
slewing gear being the same in both oases, Change 
from one hoist to another can be effected in 55 seo., 
and is quite a simple matter. 

The 3-ton oranes are constructed to lift 30 owt. at 
200 ft. per minute on a single rope, and three tons 
on a double rope at a proportionately lower speed. 
The radius of the oranes is 30 ft. and the normal 
slewing speed 400 ft. per minute with a 30 owt. load. 
Two separate eleotrio motors operate the hoisting 
and slewing motions, the hoisting motor being rated 
at 50 HP., and running at 600 revolutions per minute, 
and the slewing motor being rated at 10 HP. The 
lifting motors of the 3-ton orane are not reversible, 
and have copper brushes on the commutators; the 
lifting motors for the 12-ton have carbon brushes, 
being reversible. The slewing motors are all pro- 
vided with carbon brushes. All the motors are of 
the two-pole drum-wound shunt-field type; they are 
supplied with ourrent at 200 volts from the Corpo- 
ration supply station. The pole-pieces are hinged 
to facilitate inspection. On the motor spindle is 
carried a Delta metal triple worm, gearing intoa 
out steel helical gear, the gear running inan en- 
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olosed oil bath. The gear wheel of the lift motor in 
the 3-ton oranes carries the main drum, but in the 
12-ton crane it actuates a throw-out baok gear, sim- 
ilar to that employed in lathes, by which the inter- 
obange is effected. The back gear aotuates either 
the 3-ton or the 12-ton hoist, the other hoist being 
locked. 

The lever for working the hoisting motor, and the 
wheel for operating the slewing motor, in each case 
actuates automatically the regulating resistance of 
the motor fields. As the lever passes over it pushes 
a number of plugs resembling cornet pistons, these 
being thrown in seriatim, and each plug short oir- 
cuits part of the resistance by acarbon contact. We 
believe this method was firet adopted by Messrs, 
Siemens & Halske, of Berlin, by whom the regulators 
were supplied for these orane motors. 

Eaoh orane cabin is provided with a convenient 
switchboard, carrying the electric switches and 
Evershed indicating instruments. The field and ar- 
mature switches are interlocked. In each cabin 
there are two 32 CP. Ediswan” glow lamps, also 
plugs for portable lamps, and near the top of the jib 
there is a group of glow lamps arranged in a re- 
fleotor. 

The manner in which current is led into the re- 
volving cabin is of interest. In the center of the 
floor there is an insulated box containing a brass 
ring rigidly fixed to the floor. Inside this ring, and 
pressing againet the inner surface of the ring, there is 
a copper brush of peculiar shape, rigidly connected 
to the stationary frame of the crane. This brush 
carries the current into the orane equally well 
whether the cabin be stationary or moving in either 
direction. Carrent is brought to the orane through 
flexible diatrine cables. One end of the cable is 
attached to the orane; the other oan be attached to 
any one of the connecting boxes along the quay. 
From the power station to the quay boxes the our- 
rent is carried in bare copper strip laid in wooden 
troughs. The consumption of power is found to be 
from 33 to 5 units per hour, and the present price 
oharged is 3d. per unit, but it is expected that the 
price will shortly be reduced. 

Even at the comparatively high price charged for 
current there is no doubt about the superiority of 
eleotrio oranes for handling cargoes cheaply and 
quickly. Much more work oan be got out of the 
oranes when in commission; they are less liable to 
get out of commission through breakdown, and are 
much more quickly repaired when breakdown occurs; 
and the oost of repairs is so trifling that at South- 
ampton no separate account is kept of them. There 

is a great saving also in standing charges, since the 
same generating plant can be used—as it is at South- 
ampton—for lighting the barbor and the town. 

It is sometimes stated by parties interested in 
rival kinds of oranes that eleotrio oranes require 
specially skilled operators and cannot be placed in 
the hands of ordinary crane-men. This mythical 
notion has been completely exploded at Southamp- 
ton. Notonly have men quite unskilled in electrical 
machinery been put in charge of the oranes, but they 
have acquitted themselves even better than the one 
or two men who possessed some knowledge of eleo- 
trio motors and their appurtenances. Curiously 
enough, the best craneman at Southampton—the 
man who can make the oranes speak," who oan 
get more out of them than anyone else—is a work- 
man quite ignorant of electrical machinery; yet he 
has never had a breakdown; on the other hand, an 
electrical man who for some time had obarge of the 
oranes was frequently responsible for interruptions. 
Facts like these speak for themselves. 


A Large Scotch Water Power Scheme. 

An effort is being made in England to get the 
necessary rights and privileges for the carrying out 
of an extensive water power utilization scheme in 
the north of Scotland. It is proposed to erect a gen- 
erating station near Looh Leven and utilize water 


power derived from the neighboring river and lochs 
as far as Loch Ericht, Dams are to be constructed 
to divert the waters of the Allt Glas into Loch 
Ericht, and for the purpose of raising the waters of 
Loch Ericht, by damming the river Ericht where it 
flows out of the south end of the lake so as to sub- 
merge the neighboring land. An aqueduot will be 
built as a communication with the two streams, Allt 
Coire a’ Guibbais and Allt Dubh Garbh, and the 
waters of these streams will also be impounded. 


POWER GAS FOR TRAMWAYS. 


Steadily, if somewhat slowly, says the London 
Electrical Review, the idea of gas power advances and 
takes deeper hold, and in support of this view gives 
an abstract of an artiole in Le Genie Civil desorib- 
ing the electrio tramways at Lausanne, whioh are 
notable as being dependent for their motive power 
upon a gas plant. 

Coal is so dear a fuel in Switzerland, that the 
country’s large store of water-powers has been much 
drawn upon for power purposes, and the use of eleo- 
tricity has become quite common. In England we 
have no water-power, and such oheap gas that much 
of the impetus present in other countries is absent. 
At Lausanne presumably water-power was not 
available, at least for the partioular purposes of the 
tramways, and the choice lay between steam and 
gas, and was solved in favor of produoer gas, though 
several steam engine builders offered to guarantee a 
steam expenditure of not over 22 lbs. per effeotive 
HP.-hour, or 2.48 lbs. of coal with an evaporation 
factor of 8. Gas power plant builders, however, 
offered power for 1.137 lbs. of coal per HP.-hour, and 
the plant bas worked two years. It includes three 
Crossley engines of 130-HP. each, and three revolv- 
ing bottom Taylor generators worked by superheated 
steam blast and air, the result being a mixture of 
part water gas acd part power gas of bigher oalorifio 
power than ordinary producer gas. Ib is cooled, 
sorubbed, and purified, and passes to the engine via 
a holder. The linker is removed by revolving the 
generator bottom once a day. ‘The engines have 
each two opposed oylindera on one crank, and this 
gives steadiness with a 6-ton fly-wheel. The jacket 
water is circulated and sprayed and used over and 
over again, It seems strange 80 near Lake Geneva 
to find water scarce. 

The generators are of the Thury type, feeding a 
300-element battery of 700 ampere-hours capacity. 
This serves to equalize the load. The line is eight 
miles in length and less than one mile is on a level. 
The maximum grade is 11.3 per oent., and is oper- 
ated by adhesion alone. The cars seat 32 passengers 
and have each twe Thury motors of 20 HP. The 
overhead system is employed, and oars have an in- 
dependent electric brake as well as a band brake. 

During the first half of 1898 the fuel consumption 
was 850,000 lbs., the output 413,849, or equal to 
2.05 Ibs. of fuel per kilowatt. The fuel inoludes all 
fuel burned, even that for finding distilled water for 
accumulators. With steam engines the fuel expend- 
iture per KW. would be 3.78 lbs., so that by the use 
of gas there has been effected an economy of $4,000 
annually. This installation is but another proof of 
the economy to be derived from the use of produoer 
gas. Undoubtedly the gas engine has been helped 
by the fact that illuminating gas has been so ubiqui- 


tous, but at the same time it has also been retarded 
by the great comparative unit cost of such gas, and 
the ideal gas has not been understood. Producer 
gas need not necessarily require a steam boiler to 
work its plant as at Lausanne. Equally good re- 
sults are obtainable with gas plant operated by fan 
blast, any water being added from the wet bottom 
or hearth or by spray into the blast pipe. The ob- 
ject in view when a manufacturer or mill owner 
puts down gas plant is not to have gas plant plus a 
steam boiler but gas plantsimply, which shall enable 
bim to abolish the boiler altogether. Where this 
has been done we know that the question of fuel 
expense has lost much of its previous seriousness to 
the power user. 


A FRENCH VIEW OF AMERICAN ELEC- 
TRIC TRACTION. 


With a view to the adoption of eleotrical methods 
on the line now constructing bet ween the old Orleans 
station and the new terminus, says the Electrical 
Review, London, the Orleans Railway Company sent 
to America on a voyage of study a group of engineers, 
Messieurs Solacroup, Sabouret, Valton, Da Frem- 
inville and Hiberty. N 

Their notes are published in the Revue General des 
Chemins de Fer, and are of the customary excellent 
quality wbich distinguishes the work of French en- 
gineers. L’Industrie Electrique gives extracts from 
whioh we have endeavored to cull. Our contempo- 
rary is brilliantly sarcastic at the expense of the 
Heilmann locomotive. 

„While we are losing our time on the Heilmann 
locomotive, the Americans are utilizing, with suo- 
cess, experience gained in exploiting electrical tram- 
ways in the development of electrical traction on 
main line railways—leaving the generating station at 
home.’ 

The sting of this, as of many other things, comes 
in the tail. The Heilmann locomotive, as we all 
know, does not leave its generating station at home; 
but—asnail like—bears it on its baok a constant load 
and inoumbranoe. Here we have a genuine French 
opinion of the wisdom of it, 

In ten years electrical traction has almost entirely 
supplanted horse traction and cable lines in America. 
New lines have been established at the same time as 
eleotrio lighting in small towns, in the suburbs of 
large towns, reaching out to distances impracticable 
for either horse or cable roads; uniting the principal 
localities at 40 to 50 kilometers apart, and endeavor- 
ing by the junction of suburban network to raise up 
traffic between neighboring towns. By the ourrent 
year 20,000 kilometers had been constructed, and 
bid fair to grow still faster in the immediate future. 
And London is thinking of experimenting ! 

From tramway work main line work has been 
taken up simply by carrying out everything on a 
little larger scale. ‘Though so new on main line 
work—scarcely three years—eleotrio traction has 
already been applied, so far as the deputation were 
aware, tothe tunnel of the Baltimore & Ohio, to 
certain branches and sidings at Hoboken, New Haven 
and Whitingsville, the Boston and Nantasket Beach, 
Hartford and Berlin, Berlin and New Britain, the 
Lake Street and the West Side Elevated of Chicago, 
Washington and Mount Vernon, Burlington and 
Mount Holly, Norfolk and Osean View, and on a 
little branch line of 5 kilometers in California. 

We have repeated the list for the benefit of the 
London Metropolitan Railway, whose direotors in- 
competently shiver between wind and water, afraid 
to venture, in their ignorance on the one hand, and 
fearfal of rendering passengers too comfortable on 
the other hand. 

The circumstances which compelled the adoption 
of eleotric locomotives in the Baltimore tunnel, in 
order to enable the company to compete for the New 
York traffic, are too well known to require any repe- 
tition from the Frenoh. The deputation observe 
that the service rendered is complete and regular. 
Eleotrio locomotives alone haul freight trains also 
through the tunnel, and they note that all engineers. 
without exception, are satisfied. The third rail as a 
conductor bas their approval rather than the over- 
head conductor, in that weight for weight copper 
bas only from five to nine times the conducting 
power of steel, but it costs 1.05 frano per kilo, 
whereas steel rails (old) only cost 65 franos per ton 
(1,000 kilos). For other reasons, also, they approve 
the third rail. It appeara to them a little out of 
the way toemploy locomotives of 87 tons for a daily 
service of 15 trains when twice the number of trains 
might be worked with engines of half the weight; 
22 tons per axle seems heavy. The engineers of the 
line consider, however, that the splitting up and re- 
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forming of trains would be worse than the inoonve- 
niences named. They would also have preferred a 
simple reduction motor in preference to direct con- 
nection for such‘ slow speeds as are employed, and 
an inorease in the number of axles. By this ohange 
the motors could run so much faster and be corre- 
spondingly less. 

But, on the whole, great satisfaotion is expressed, 
especially in view of this being the first application 
to main line work and that the service rendered is 
double—freight and passenger—the four motors be- 
ing coupled in series for heavy loads, while for pas- 
senger trains the working is in parallel of other loco- 
motives since made by the General Eleotrio Com- 
pany, that of the manufaoturers! line at New Haven 
weighs 25.4 tons and has two motors, one on each 
four-wheeled truck, driving one axle direct at 500 
volts. At Hoboken a 25.8-ton engine hasa geared 
motor to each of its four axles. This is highly oom- 
mended. 

With a total weight of train of 239 tons on a run 
of 1.76 kilometers in 3 minutes 17 seconds, the total 
energy consumed was 14.5 K w. hours, or 34.4 watt 
hours per ton kilometer. 

The cost of production is .0404 frano per KW. hour, 
Adding 10 per cent. for line loss, gives .044 frano 
(say .44d.). The electrical cost per 100 tons per kilo- 
meter is thus 1.54 franco, or practically 14d., equal to 
22 kilos. of coal. This includes all works’ costs, 

On the Berlin-Hartford line about 20 per cent. of 
the motors are off duty, which is declared small for 
maohines doing their 570 kilometers perday. On 
the Nantasket Beach line, with 60-ton trains at 60 
kilometers speed, the consumption of electricity 
varies from 37.3 to 50.8 watt-hours per ton kilo- 
meter. This is higher than at Baltimore, especially 
when it is considered that the line is nearly level, 
and at Baltimore the grade is considerable, but at 
Nantasket there are many stops—14 in 17 kilometers. 

On the West Metropolitan of Chicago trains run 
at two minutes’ headway. The motor cars weigh 26 
tons, and draw during the daytime three trailer 
cars. The motor cars have two 125 HP. motors, one 
on each axle of one of the bogies. The journey 
speed is 24 kilometers per hour at a cost of 77 watt- 
hours per ton kilometer. The motor cars are over- 
hauled every 40,000 kilometers, or about every four 
months. This ocoupies three days; 6 per cent. are 
underiepairs. The chief overhauling is that of the 
armature. Stations only average 600 meters apart. 

The necessity of attracting passengers by high 
speed has led to the construction of new motor cars 
with four motors of 150 HP. in place of two of 125 
HP.—with a view, also, to hauling four trailers. 

Fall appreciation is awarded to the Sprague sys- 
tem of all motor car trains with synchronous work- 
ing, whereby Mr. Sprague hopes to get upa velocity 
of 64 kilos per hour in 20 seconds, run at a speed of 
90 kilometers, and employ 20 seconds in a brake 
stop, so securing on runs of only 500 to 600 meters 
a journey speed of 35 kilos per hour. Such is the 
order of ideas of American engineers. The French 
engineers see no further difficulty ahead; overhead 
or below, the conductor is equally practical, and a 
third rail on blocks of paraffined wood is fully 
shown at Chicago to deal perfectly with trains of 
108 tons on 2 minutes’ headway. General forms 
have already been established, and all apparatus 
has been brought toa size beyond what is required 
for the heaviest trains in France. 

No more can the electrio locomotive be looked 
upon as experimental. Daily work over many 
months has demouetrated its superior tractive power 
over steam, and ite reduced weight for equal power. 
Improvement, it is true, is still possible, but the 
electrical locomotive no longer requires inventing. 
It is there and bas come to stay. 


Now ts the time to send in your subscriptions for 
«€ Electricity, the brightest, wittiest, best read, most 
widely quoted and popular paper in the trade. 


TRANSMISSION OF POWER BY ELEC- 
TRICITY.* 


The greatest achievement of the century whioh 
now approaches its close is the intimate connection 
that has been established between science and practice, 
the effeots of which are noticeable in every feature of 
modern civilization, and in none more than in elec- 
trical engineering. 

A little over thirty years ago the dynamo-eleotrio 
machine was invented, which made eleotrical engi- 
neering of practical utility; but long before that 
time the laws of nature had been discovered by 
scientific research which govern the flow and the dis- 
tribution of eleotric currents, Ohm's and Kirchhoff's 
laws, and which permit of the accurate measure- 
ment of the same, Weber's, Ampere’s and last, but 
not least, Faraday’s researches. 

In no other domain of human activity bas it ever 
been possible to attempt the solution of problems 
with an equal certainty of being able to oritioize the 
proposed methods by the light of well-established 
soientifio rules, and of avoiding unnecessary trouble 
and expense when these rules showed an error in 
the reasoning. 

This facility of verifying results accounts for the 
rapidity of the progress of electrical engineering, 
and for the variety of purposes to which electricity 
is nowadays applied. | 

Among these transmission of power proniises to 
become one of the most important, and it may 
not be uninteresting to study its development a 
little more in detail. 

Although telegraph instruments and indicators 
generally belong, strictly speaking, to this branch of 
the subject, the term transmission of power“ is 
usually only applied to cases where electric motors 
are employed to convert electrical energy into me- 
chanical motion. 

The first important development took place in 
connection with electric tram ways, starting from the 
small oircular line exhibited in Berlin by Dr. Wer- 
ner Siemens in 1879. 

With our present experience there is no need to 
dwell on the advantages of electric traction in the 
streets of towns and their suburbs, and there is lit- 
tle doubt that in the near future horse and steam 
tramways will disappear everywhere. 

Up to now cable traction has held its own in all 
cases where exceptionally heavy gradients have to 
be dealt with, but means are devised to overcome 
such gradients with the help of electric motors, and 
in this field the ultimate triumph of electricity is 
also assured. 

This great success on tramways has naturally led 
to attempts to move the trains on the railways by 
means of eleotrio locomotives, and it is well known 
that even the heaviest goods trains can be drawn by 
electric motors as well as by steam looomoti ves. 

It would bea fallacy, however, to deduce from 
this fact the conclusion that it would be advantage- 
ous to replace the locomotives on all existing rail- 
ways by eleotrio motors, as the feasibility of such 
changes depends ultimately only on economical oon- 
siderations. 

The changes may be technically possible, but an 
alteration can only be introduced if a saving in ex- 
pense is thereby effeoted. 

This prinoiple governs not only eleotrio traction, 
but the whole field of human progress, which proves 
the necessity of investigating the economical aspects 
of a problem after its scientific features have been 
examined and found to be based on sound reasoning. 

In the case of transmission of power there are 
three factors, common to all systems, which deter- 
mine the cost of the motive power at the place where 
itz is utilized, and thereby indicate what is the 
proper system to use. 


* A paper read by Alexander Siemens before the British 
Association for the Advancement of Science. 


The first factor is the source of the energy that is 
to be distributed, 

The second is the means of transmitting; and 

The third the apparatus for utilizing the energy. 

With regard to the first point, the eleotrio system 
is hampered by the fact that the available mechani- 
cal energy, however produced, has to be converted 
into electrical energy, and suob a transformation 
always involves losses, which are avoided where the 
mechanical energy oan be applied direot to the means 
of transmission. 

As the cost of generating electricity deoreases up 
to a certain point with the inorease in size of the 
dynamos, it is desirable so to arrange the whole 
system that the unite of the generating machinery 
can be constructed large enough to give the most 
economical results, and so to choose the site cf the 
generating station that all the necessary supplies can 
be obtained in the cheapest manner. 

In spite of the drawbaok mentioned above, eleotrio 
transmission of power is applicable in a great many 
cases on account of the unquestionable superiority of 
the means of distributing eleotricity over the means 
of dealing with any other form of energy. 

Tbe ease with which the ourrent can be oarried 
over along distance, the certainty with which the 
losses can be determined beforehand, and the flexi- 
bility of the conduotors, constitute advantages whioh 
no other system presents, while the inevitable losg 
of the double conversion, added to the losses in the 
conductor, militate against the application of elec. 
tricity incases where the source of power and the 
apparatus for utilizing the same can be brought olose 
togetber. 

As the efficienoy of electric motors has been aoou- 
rately determined, there is no difficulty in predicting 
how much of the mechanical energy produced by the 
original source of power is available for useful pur- 
poses, and it is easy to ascertain from time to time 
that the desired electrical conditions are main- 
tained. 

It is well known that over 84 per cent. of the indi- 
cated horse power of a steam engine is available at 
the terminals of the dynamo in the form of eleotrical 
energy, and that electrio motors will produce over 
90 per cent. of the electrical energy supplied to them 
in the shape of mechanical power. 

These high efticiencies were obtained at a oom- 
paratively early period, and it was therefore obvious 
that the main advancement in the eleotrio system 
must be sought in diminishing the oost of the oon- 
ductors without increasing the loss of energy during 
transmission. 

Guided by the teachings of science, pearly all in- 
ventors have attacked this problem by suggesting an 
inorease in the pressure of the ourrent in one form 
or another. 

Under the impulse of this tendency the art of in- 
sulating electric conductors has steadily improved, 
and while it was not long ago considered impracti- 
cable to work with currents of more than 2,000 volts 
pressure, there are now a number of successful eleo- 
trio systems employing currents of 10,000 volte pree- 
sure, and insulated conduotors for even higher pres- 
sures can easily be obtained in the market, 

More serious difficulties appeared when attempts 
were made to construct dynamos and motors for high 
pressure currents, and many ingenious devices have 
been suggested to overcome or to avoid them. 

In case of alternate currents the employment of 
transformers permita the use of low-pressure genera- 
tors and motors, while high-pressure currents trans- 
mit the energy through the oonduofors, but this 
advantage is obtained by introducing another loss 
through the double transformation. 

Without much explanation it is easy to understand 
that the advantage of such a system is the greater 
the further the eouroo of power and the motors are 
distant from each other. 

Another advantage of this system is that the trans- 
formers have no moving parts, so that they require 


344 


ELECTRICITY. 


[Vor. XV., No. 22. 


next to no supervision, and that they do not ocoupy 
much space. 

If an equally reliable current motor had been in- 
vented there is little doubt that this system of trans- 
mitting power would be the dominating one at the 
present time, but unfortunately alternating current 
motors up to now refuse to start without being first 
synohronized by external means, they are liable to 
stop abruptly when they are overloaded, and their 
speed cannot be varied. 

A great step toward the solution of the problem 
was made when the possibility was discovered of 
combining three alternating currents in such a way 
that return wires can be dispensed witb. 

The result is brought about by employing three 
alternate currents with their phases differing by 
120 degrees, so that their sum is at every moment 
zero, 

At the same time a revolving maguetio field is 
produced in the field of the motor, so that its arma- 
ture can start revolving without being first syn- 
ohronized. 

In certain cases it is not even necessary to supply 
currents to the armature, in which the currentes will 
be induced by the revolving magnetio field, so that 
all diffloalties of making contact with the revolving 
part of the motor are avoided. 

As in the case of single-phase alternate ourrents, 
stationary transformers oan be used with three-phase 
currents, which therefore present very conspicuous 
advantages for transmitting power, 

On the other hand, a continuous ourrent system is 
decidedly simpler, and consequently cheaper in 
first cost and cheaper in maintenance, provided the 
dynamos and motors oan be well enough insulated 
to permit the use of high tension currente. 

The transformation losses are avoided, and the 
motors can be made extremely efficient for large 
differences in their load, and their speed can be 
varied without much trouble, both qualities in 
whioh the three-pbase motors are deficient. 

As there are continuous current generators regu- 
larly supplying currents at more than 2,000 volts 
pressure, it is evident that this system can be applied 
in all cases where the distance between generator 
and motor is not excessive, and indeed in most cases 
where electricity is employed to distribute power in 
factories continuous currents are preferred. 

Such an installation, viz., the eleotrio plant at the 
works of Siemens Bros. & Co. at Charlton, was de- 
soribed by the author in December, 1894, before the 
North of England institute of Mining and Mechani- 
oal Engineers at Newoastle-on-Tyne, and since that 
time very valuable experience has been gained there 
with regard to the suitability of electrio motors for 
driving machinery. 

Six years’ work has shown that the system is per- 
feotly reliable, and that the expeoted great saving in 
the cost of attending to the motive power has been 
fully realized. 

Daring the year 1897, the output of the generating 
station was 1,178,286 B. T. U., ora load factor of .18. 
In May and June this year some tests were carried 
out to determine the consumption of coal and water 
per Board of Trade unit, and the output in one week 
was found to be during day time 21,283 B. T. U., or 
a load factor of .35, and during night time 6,047 B. 
T. U., or a load factor of just under ,10. 

During these trials Yorksbire hard coal was used, 
having an evaporation power of 13.8 pounds of 
water, as compared with Welsh coal, 14.5 pounds; in 
day time 5.13 pounds of coal were consumed per 
B. T. U., and at night 10.42 pounds, showing the 
immense influence of the load factor, while the aver- 
age consumption was 6.55 pounds of Yorkshire coal 
per B. T. U. 

Allowing for the difference in heating value the 
1,178,286 B. T. U. in 1897 were produced by the 
burning of 3,282 tons of Welsh ooal, while the 
boilers of the central station consumed altogether 
6,514 tons. 


It is therefore fair to oharge half the actual expen- 
ses connected with the boilers to the generating of 
the electric current, while the other half falls on 
heating the works and driving some steam engines 
which have not been replaced by eleotrio motors. 


( Tb be continued. ) 


AN ELECTRIC POWER PLANT IN THE TRANS- 
VAAL. 


At the Sheba mine in the Transvaal an electric 
power plant has recently been established from which 
power is transmitted five miles to the mill. When 
the mine was first operated ore was hauled to the 
mills by ox- wagons, but later an aerial tramway was 
putin. This reduced the cost of transporting apnd 
milling the ore from $7.80 a ton to $1.46. The es- 
tablishment of the new mill and the use of elec- 
tricity generated by water power bave, it is claimed, 
reduced the cost to the very low figure of 40 cents a 
ton. 


In a paper recently read on this installation before 


the Institution of Civil Engineers in London, as re- 
ported in the Engineering and Mining Journal, Mr. 
W. B. Esson said the water power is obtained by a 
dam across the Queen’s River, two miles above the 
generating station, to which the water was conveyed 
partly in open race and partly in tunnel. The maxi- 
mum head derived was 32 ft. The turbines were of 
the Victor horizontal type, driving a oountershaft at 
300 revolutions per minute by ropes, and were to- 
gether capable of developing 396 HP. They were 
provided with Snow governors, acting directly upon 
the turbine gate. 

The generating plant consisted of three alterna- 
ting-ourrent dynamos supplying ourrent at 3,300 
volts. Each generated two alternating currents 
having a phase difference of 90°, and was capable of 
giving an output of 150 eleotrical HP. Thearmature 
was stationary and the field magnets rotated ata 
speed of 400 revolutions per minute. The stationary 
high-pressure coils were mounted on lamioated iron 
sectors, which were laid olose together in a strong 
cast iron oylindr:oal shell made in halves to form the 
armature. This was 54 in. in internal diameter by 
12 in. wide, aud within it the field-magnet rotated. 
Each coil was wound on a former, and had 63 turns 
of double cotton covered wire 0. 12 in. by 0.69 in. in 
seven layers. The adjacent layers are carefully in- 
sulated by micanite cloth, while the oomplete ooil 
was boiled in paraffin, and was afterwards heavily 
covered with impregnated tape to a thickness of 
1-16 in. In addition, during the prooess of mount- 
ing, a trough of fiber was interposed between the 
coil and the iron oore. 

There were 14 coils on the armature, the seven 
upper coils being for one phase and the seven lower 
coils for the other; each therefore contributed 
about 470 volts to the cirouit. The ooils were dis- 
placed to give the phase-difference by the interposi- 
tion of idle laminated sectors. The field magnet was 
excited by a single coil and consisted of a steel 
wheel, from the rim of whioh projected two series of 
poles, N on one side of the coil and S on the other. 
The poles were expanded on the face and were 
ourved to form a circle of 16 alternate faces, which 
were presented to the armature oore, with an air- 
gap of 0.33 in. The exciting coil was wound on a 
cast-iron drum placed in the middle, between the 
projecting poles, and was positively driven by a 
couple of pins screwed into the steel casting. It ter- 
minated in a pair of gun-metal rings lying side by 
side upon, and insulated from, a substantial oast- 
iron brush, which in turn was keyed upon the shaft. 
The exoiters were ordinary two-pole upright ma- 
chines. l 

For throwing the alternators into parallel the in- 
coming alternator was plugged on to the synchron- 
izing bars, and when approximate synohronism was 
indicated by the hot-wire voltmeters it was thrown 
into the main oirouit by oloeing, through a large 


choking ooi], a path between the synchronizing bars 
and the main omnibus bars. The choking-coil pre- 

vented a large rush of current, due to difference of 

phase, between the alternators, though at the same 
time allowing sufficient current to pass to pull the 

new machine into step. The current was transmitted 

by cables to the mine, and at the receiving house 

the pressure was reduced to 100 volts for driving 
motors and lighting the workings. The frequenoy 

at which the plant worked was 53.3 per second. 

The conductors were laid underground, and consisted 
of concentric cables insulated with impregnated jute 
covered with lead and armored. There was no fall 
of potential due to self-induction in the cables, nor 
had the ourrent in one pair of conductors any ind uo- 
tive effeot on the neighboring pair. But when over- 
head wires were employed, the conductors, being of 
necessity some distance apart, there was not only a 
fall of potential due to self-induotion in the lines, 

bat unless precautions were taken the mutual in- 

duotion of tbe circuits carrying currents of a quarter- 
phase displacement tended to produce inductive 
dissymmetry throughout the system. 

At the receiving-honse there were four brans- 
formers of 50 KW. oapacity, two for each phase; 
those red uoed the pressure from 3,000 volts to 100 
volts. The motors were of the induction type; their 
construction was fully desoribed, and the author also 


explained their working under varying conditions 
and gave a brief acoount of the laws which governed 
their action. 

The crushing mill at Sheba worked night and day: 
and in one year, of the possible 365 days of 24 
hours each, the preesure had been out off the con- 
ductors for only 4 days 8 hours 22 minutes, which 
bad been ohiefly oocupied in inspeoting the water 
race, overbauling the belts, ropes, eto., and in exe- 
outing general repairs tothe machinery. The effi- 
ciency of the plant from the turbine shafte at the 
generating station to the motor shafts at the mine 
might be taken at 70 per cent. 


What Instrument Will They Use ! 


Frank S, Gardner, seoretary of the new People’s 
Telephone Company, New York, was asked a few 
days ago by a representative of the Evening Post what 
telephone his company would use when it began 
business, the statement having been repeatedly made 
in behalf of the present (New York Telephone) com- 


pany that they controlled all the available telephones 
and the patents in relation thereto. Mr. Gardner in 
reply said he must for the present decline to give 
the derired information, but he added that the 
public might rest assured that his company would 
be ready for business in a few monthe, and that as a 
telephone company could not do business without a 
telephone and the other necessary paraphernalia, it 
followed that the People’s Company were not mak- 
ing contracts to give a telephone service without 
having a telephone, More than that he could not 
say at present. 


Established Twenty Years. 


The Manufacturers’ Advertising Bureau, 126 
Liberty street, New York City, turns the second 
decade of its existenoe with the olose of the present 
year. | 

Mr. Benj. R. Western, the original and present 
proprietor, established this unique business in 1879, 
and his suocess in the partioular work he undertakes 
for his cliente is widely recognized and taken advan- 
tage of by many of the representative manufacturers 
of the country. 

The Bureau is a recognized authority on trade 
journal advertising and handles the newspaper work 
and advertising of manufacturers using suoh publi- 
cations so as to make the expenditure for such pur- 
poses pay them. 

Its system furnishes a practical relief to its cliente 
and has brought the highest praise and commerda- 
tion o’ conservative business men. 

The twenty years of its ex istenoe have established 
the Manufacturers’ Advertising Bureau as one of 
the solid institutions of the oountry, and copies of 
its booklet. Advertising for Profit may be had 
for the asking by enclosing business card. 


DEc. 7, 1898. 
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LONDON NOTES. 


[From our London Correspondent. | 


The Underground Railway and Electricity. 


Contracts have jnst been placed for a series of ex- 
periments in eleotrical working on the Metropolitan 
Underground Railway. For many years the matter 
has been under the eye of the Metropolitan and 
Metropolitan District Company directors, and to the 
present trials eaoh company contributes a moiety 
amounting to $50,000. Under the guidance of 
Sir J. Wolfe Barry and Mr. W. H. Preece, work 
will be immediately proceeded with for putting 
down a generating station and plant, temporary in 
obaraoter, equal to the haulage of the heaviest train 
run on the lines. The train will be ran between 
Earl’s Court and High street, Kensington, because 
the gradients are steep—sometimes 1 in 40—and be- 
cause the ordinary service at this point is not sgo fre- 
quent as at other points. Therefore the eleotrioal 
system will be tested under the severest conditions 
likely to be imposed, and in this way the companies 
and their advisere will be able to see whether it is 
advisable to proceed with the electrical equipment 
of the entire railways. There will be no interrup- 
tion to the ordinary steam service during the trials, 
which are expeoted to be started next summer and 
to be continued for about eight or ten months. Two 
conductors are to be laid parallel between each of 
the lines of the permanent way, and these will be 
of a permanent nature so as to be of use when the 
complete equipment is carried out. There are tho:e 
who hold that the Metropolitan companies need 
have no hesitation in carrying out a complete con- 
version without making these experiments, Ameri- 
oan experience being amply sufficient to go upon, 
but the directors do not feel inolined to lay out 
two and a half million dollars (the estimated cost), 
without having first demonstrated to their own and 
their sharebolders’ satisfaction of what electricity is 
capable when applied to a line with the peculiar 
features of the Metropolitan. To those who have 
to use the railway the likelibood of a change is 
very welcome. 


The English Telephone Service. 


Applications continue to be made to the Postmas- 
ter-General for municipal telephone licenses. It 
appears however that there is some action in con- 
templation by the Government during the forthcom- 
ing Parliamentary session. The Manchester Corpo- 
ration, which has long been anxious to secure an 
improvement in the present service, has decided to 
withdraw its application for a license to establish an 
exohange, simply because of the anticipated action 
on the part of the Government, Does this mean 
that a proposal is coming forward for the immediate 
purohase of the monopoly instead of waiting until 
1911? Whatever the developments may be, the 
above announcement possesses special significance. 


Electric Traction Economies. 


In ELECTRICITY a few weeks ago was notified the 
opening of an experimental trolley line at Glasgow. 
Mr. Young, the tramway manager, now reporte to 
the Corporation that the cost per car mile for a fort- 
night has worked out at 63d. and the receipts at 1s. 
44d. a profit of 10d. per oar mils. These figures 
have been produced to convince the Corporation of 
the economy that would result from the electrical 
equipment of the other 28 miles of track. Mr. 
Young has also drawn up estimates showing how 
much greater will be the initial outlay and the work- 
ing oost if the conduit system is introduced on the 
entire oity service. The Corporation will shortly 
consider the matter, and doubilees ere long there 
will be some good contracts to let at Glasgow for 
traction material. The figures showing the oost of 
operating the New York conduit system are being 
widely circulated here, and are creating a feeling in 
some quarters in favor of the conduit. 


THE MECHANICS’ FAIR, BOSTON. 


Attractive Electrical Exhibits of Various Companies. 


At the 20th Triennial Fair of the Massachusetts 
Charitable Meohanio Association, at this moment in 
the zenith of its popularity judging from the 
crowds which daily throng its capacious building in 
every part, electricity, in almost every phase of the 
art and science, forms without doubt the most ex- 
tensive and popular attraction. 

Nothing, surely, shows like changes and develop- 
ment as does that of illumination as shown in the 
marvelous transformation of the ‘‘ tallow dip” and 
whale-oil torch in popular use when Paul Revere of 
historio renown was chosen first president of the 
Massachusetts Association into the brilliant eleotrio 
lamps which to-day render the exhibition now being 
held a marvel of light and artistio effects, alike on 
the exterior and throughout the interior of the mam- 
moth exhibition buildings. 

Bat ''illuminating ’’ does not by any means rep- 
resent the sum total of what eleotrioity is doing at 
this exhibition. By far the larger portion of the 
machinery is operated by the same foroe, and even 
the fun of the fair," inoluding communication 
with far distant places, is entirely of an eleotrioal 
character, for while erjoying the exciting wonders 
of the biograph in the ‘‘ Fair theater" the patrons 
are listening to concerts aod other amusements going 
on in theaters all over the New England States and 
even in Canada by meaus of innumerable long dis- 
tance telephone lines. 

Piominent among the historio eleotrioal features 
are the beautiful group of wax tableaux shown by 
the Elen Musee Company of New York. These 
tableaux represent the following inoidents: A 
Syrian woman discovering electricity in her amber 
spindle anterior to the Christian Era; the punish- 
ment of a sailor for falsifying a ship’s compass in 
the 12th century; Dr. Gilbert explaining the terrella 
to Qneen Elizabeth, A. D. 1600; Stephen Gray ex- 
perimenting on the conduotion of electricity, A. D. 
1720; Dean von Kleist bottling electricity in a L2y- 
den jar, A. D. 1746; Ben Franklin drawing lightning 
from the clouds in 1752; Galvani’s famous frog ex- 
periment; Michael Faraday’s experiment with the 
first dynamo-eleotrio machine, A. D. 1831. From 
the day when tbe exhibition was opened there has 
been no time when these realistic figures have not 
been surrounded by a wondering orowd of speotators. 

Auother attractive electrical feature is the blow- 
ing up of miniature war sbips by wireless telegraphy 
as exhibited at the Eleotrical Exhibition in New 
York. Not only does the United Electrical Sapply 
Company of New York City make this exhibit, but 
it has a complete X-ray outfit that is visited by 
everybody, an acetylene gas generator, a thermo- 
electric generator and otber up-to-date appliances, 
the varied and practical uses of which are explained 
by competent attendants in charge of the various ex- 
hibits. 

Blodgett Bros. & Co., Boston, exhibit a large and 
handsome clock with four faces, placed on top of a 
tall column in the center of the main ball and kept 
revolving by means of electricity. In their booth the 
same firm exhibits a full line of clocks for schools, 
colleges, town halls and other publio buildings, all 
of which are regulated by tbe eleotrio ourrent. 
Messrs. Blodgett enjoy what is practically a monop- 
oly of manufacturing and installing publio time- 
keepers having eJeotrical controlling features. 

The Backeye Eleotrio Company of Cleveland, O., 
has an attractive exhibit of vari-oolored incandescent 
lamps of all voltages and many of artistico form. 

The Edison Electric Illuminating Company of 
Boston makes the most extensive of the electrical ex- 
hibits. It covers no less tban 2,184 feet of space on 
the floor of the central ball. It is in the form of a 
handsome archway, having three aisles, supported 
by massive columns, the open-work frame being 
covered withan abundance of Jong tendrils of smilax 


fresh gathered every few days, the rich green of 
whioh, in contrast with the white-painted columns 
and rafters, produces a most striking effect. Of the 
three sections or aisles in this booth, the central one 
is devoted to ornamental incandescent lighting by 
means of miniature lamps so arranged as to produce 
brilliant, iuteresting and novel effecta. In one of 
the side aisles are exhibited incandesoent and aro 
lamps, showing the most improved and efficient 
types of lampe, ranging from 8 to 100 C.; also stan- 
dard enolosed aro lamps, ranging from 400 to 2,000 
CP. There is on display too in this section a '' pho- 
tometer " and a '' prepayment meter, operated on 
the ‘‘ nickel-in-the-slot’’ plan, together with many 
other interesting devices. In the opposite aisle the 
application of electricity to cooking, baking and va- 
rious domestio uses are displayed in actual opera- 
tion. A very powerful searchlight is shown, while 
printing and other machines are being run by eleo- 
tricity. There are nearly 6,000 lamps used in the 
Edison exhibit, which is the most crowded place ip 
the entire fair. 

The General Eleotrio Company's exhibit consists 
of a huge globe, representing the earth, 25 feet 4 
inobes in diameter and mounted on a suitable pedes- 
tal (the same was exhibited at the Street Railway 
Convention). On the surface of this mammoth 
sphere are shown the exact geographical locations of 
the various oceans, seas, continents, islands and 
archipelagos soattered over the globe and drawn toa 
soale of 312 miles to one foot. Eaob nationality is 
indicated by its national flag placed on the country 
it represents, while at night over 400 diminutive 
colored inoandescent lamps mark the location of 
representative installations of General Eleotrio 
plants. Eaocircling the globe at the equator is a 
flattened ring forming a railway track on which runs 
a small electric oar which makes the cirouit of the 
earth once in twenty seconds. The interior of tbe 
globe is fitted upas a handsome reception room, 
while the palisading around the entire lot is de- 
signed of various siz:d gear wheels, oar controllers, 
eto. In addition to this handsome exhibit the Gen- 
eral Electric Company furnishes the motors and gen- 
erators which ope ate the various shoe, printing and 
other machines a3 well as lights many of the ex- 
bibits. 

The Holzer Cabot Eleotrio Company of Boston 
has an unusually attractive display of its well-known 
high grade electrical apparatus. This inoludes fan 
motors of rioh design, complete telephone systems, 
dynamos for eleo roplating, generators for lighting 
and power purposes, handsome switohboards and a 
unique array of appliances for domestio uses. 
Their eleotrically-operated bandage winder for hos- 
pitals and dental machines attract everybody’s at- 
tention. This is one of the most varied and inter- 
esting exhibits of an electrical character there is in 
the fair. $ 

The Inoanilescent Eleotrio Limp Manipulator 
Company, whose bead office is in Boston with factory 
at Hyde Park, Mass., makes a fine show of its nov- 
elty that is taking the users of Jamps by storm. It 
is a very handy device for removing and replacing 
burnt out or other incandescent lamps in out-of-the 
way, beyond - the- reach places, as in store windows, 
the lofty ceilings of theaters, musio balls, courts of 
jastice, churches and other publio places. A child 
oan use it if necessary because of its simplicity, and 
lamps can easily be reached from 40 to 50 feet away 
by means of its extension rod. It is without doubt 
the oleverest device for the purpose ever invented 
and is having an enormous sale. 

The Jandus Eleotrio Company of Cleveland, O., 
has & handsome display of enclosed aro lamps for use 
on direot or alternating currents, for series work, 
railway work, and on different voltages. These lamps 
are of various sizes, designs and candle power ca- 
pacity and are said to be in growing demand every- 
where. 

The Lombard Water Wheel Governor Company, 
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Roxbury, Mass., makes a display of its efficient 
specialty in operation. This governor being made 
in several sizes is adapted for use ia a variety of 
places, and with the speed recorders, also manufao- 
tared by this company, forms a combination of the 
highest efficiency. This governor is now in general 
use at all of the great water powers in the country. 

The Maxham Eleotrio Third Rail Company has a 
track laid, equipped with its third rail device, and 
over this seotion of track a small car runs in demon- 
stration of the value of this solution of the problem 
of street car propulsion, 

The Moore Eleotrioal Company of Newark, N. J., 
exhibits Mr. D. MoFarlan Moore's system of vacuum 
tube lighting in a most unique and artistio manner. 
** Moore's Parlor’’ is a very attractive spot in the 
fair. It is crowded every hour of the day. The 
handsome appoiotments of the ‘‘ parlor’’ are shown 
to great advantage in the flood of ‘‘ artificial day- 
light,“ which it is olaimed is to be the method of in- 
terior illumination in the future. 

Tbe New England Telephone & Telegraph Com- 
pany has a number of booths located about the fair 
buildings in which the publio oan transmit messages 
over long distance lines or enjoy the musio that is 
being dissoursed in theaters and musio halls io far 
distant oities. A very enjoyable telephonio feature 
too is the liberal use of a number of instruments by 
the free use of which anyone oan enjoy the continu- 
ous performances in Keith’s New Theater in Boston. 

There is quite a large and varied exhibit of moto- 
vebioles, including those run by steam, gasoline, 
petroleum and electricity. The Columbia“ types 
attract attention, as do several others made in Walt- 
ham, Mass., and elsewhere. The Riker Eleotrio 
Company, Brooklyn, N. Y., bas quite an array of 
heavy and handsome delivery wagons, tricycles, 
quadracycles and other vehiolea, and the manner in 
which the attendant demonstrates the safe and handy 
way of operating any one of them attracts a wonder- 
ing crowd all day long. 

Whitman & Couch, Boston, who are now so well 
known in the independent telephone field, make an 
unusually fine exhibit of their apparatus, both com- 
plete telephone installations and also the various in- 
dividual pieces of apparatus. 

James L. Russell, Boston, representing some of 
the best specialties in the electrical field, has a bril- 
liang exhibit of the Nowotny long-burning en- 
olosed aro lamps of artistio design, generators and 
motors made by the Onondaga Dynamo Company of 
Syracuse, also a handsome switchboard on which are 
displayed a variety of instruments made by the 
S. E. S. Company of Syracuse, N. Y., and a Phil- 
briok mast.arm. 

The Ridgeway Dynamo & Engine Company, 
Ridgeway, N. J., represented by Mr. J. L. Kimball 
for the New England States, exbibits a 75 Kw, dy- 
namo directly connected with one of their high speed 
engines. With this combination part of the fair is 
illuminated by aro lights, and the brillianoy and 
steadiness of this special system make much favor- 
able comment. 

The Burton Electric Smelting Company, Boston, 
shows a complete outfit for melting ores by means 
of an electric current, and included in the same ex- 
hibit is an eleotrio forge at which two men work 
right along making various artioles of iron and steel, 
also a small electric leather tanning plant, in demon- 
stration of the practical value of these various in- 
ventions made by Mr. George D. Barton. 

As might be expected at a fair like this there is an 
extensive display of gas engines, bot air engines, 
compressed air devices, as well as many types of 
steam engines, also the Diesel motor, all of them in 
practical operation running machinery of various 
kinda, These illu:trute the rapid and improved 


changes which are constantly taking place in the 
evolution of more eflicient and economical power 
generators, hut by far the most striking and at- 
tractive exbibits are those in which the eleotrio cour- 
rent is the operating medium, K, 


CANADIAN NOTES, 


Messrs. Nesbitt, Gauld & Dickson of Hamilton, 
Ont., are applying to the Ontario Legislature for an 
act to incorporate the Hamilton & Caledonia Rail- 


way Company. The idea of the promoters of the 
railway is to build an electric line from the city of 
Hamilton to Caledonia, and to extend it to the vil- 
lage of Selkirk. 


The south shore at the Lachine Rapids, Quebeo 
Province, will soon be able to boast of hydraulio 
works similar to those on the north shore of the 
Rapids whioh belong to the Lachine Hydraulic & 
Power Company. A company has been formed, 
composed of Canadians and New York oapitalista. 
Work is expeoted to begin next spring, the promoters 


of the company intending to study during the oom- 
ing winter the effect of the frazil ice in the chutes of 
the Lachine Power Company dam, To oreate the re- 
quired fall the new company will have to dam Isle 
du Diable to the m ‘inland, at the bead of the rapide, 
and lower from the same island to the Isle du 
Paquette. When once this new water power is cre- 
ated the city of Montreal will then have anotber 
electric company to supply its citizens with light and 
power for manufacturing purposes, with the advan- 
tage of several competitive companies to seleot from. 


The largest electric light dynamo in Canada has 
just been installed in the new power house of the 
Ottawa Eleotrio Company near the suspension bridge 


at the Cnaudiere Falls. It is of the Westinghouse 
type with a capacity of some 10,000 lights. The 
machine is very massive and weighs 23 tons. This 
dynamo will supply ourrent for the lighting of the 
Parliament and Departmental buildings of Ottawa. 


Exports of Electrical Material from New York. 


The following are the exports of eleotrical mate- 
rial from the port of New York for the week ending 
November 29: 

Brazil—653 paokages, $7,002. 

British East Indies—147 packages, $4.456, 

Bremen—15 cases, $3,000. 

British Possessions in Africa—47 cases, $1,805. 

Chili—9 cases, $403. 

China—28 cases, $1,417. 

Hong Kong—26 cases, $963. 

Hamburg—102 cases, $11,006. 

Liverpool—29 oases, $635. 

London—128 cases, $8,900. 

Southampton—2 cases, $104. 

U. S. of Colombia—3 oases, $1,650. 

Venezuela—357 oases, $1,127. 


THE NEWS. 


W sat is Going On in the Electrical World, 


LIGHTING. 


Camden, N. J.—The lighting committee of the city 
council has decided to readvertise for bids for lighting 
the city with electric lights because of the withdrawal 
of the certiorari proceedings against the bid of the Cit- 
izens’ Light, Heat & Power Company. 


Carthage, Mo.—At the special election held here on 
the 22d ult. to get a public vote on the proposition to au- 
thorize the city council to issue $25,000 in bonds for the 
purpose of building and maintaining an electric light 
plant, the proposition was carried by a large majority. 


Fredericksburg, Va.—The city council has ordered an 
election for the ratification or rejection of a resolution 
which passed that body for the erection of an electric 
light plant at an approximate cost of $11,600. 


Forsyth, Ga.—The vote here at the special election 
to decide the question of bonding the town to put in an 
electric light plant was 109 for to 27 against, which 
means the erection of a plant at an early day. 


Herkimer, N. Y.—''Two weeks ago," says the Her- 
kimer “Citizen” of the 29th ult, ''the municipal 
commission awarded the contract for the construction 
of the incandescent electric system tothe Westinghouse 
Company of Pittsburg for $10,500, and a contract ac- 
cording to the agreement made with the agents was 
sent tothe company to sign. It was held until the 26th 
inst. and returned with the clause stricken out provid- 
ing a forfeiture of $25 per day for failure to complete 
the work within the specified time of sixty days, which 
was the time named by the company. Village Attorney 
Steele advised the commission against accepting the re- 
vised contract and it was rejected. The commission are 
justly indignant at the action of the company." 


Johnstown, N. Y.—General W. F. Lansing has made 
application to the council for a franchise authorizing 
the introduction of electric power for lighting, heating," 
etc., in this city. 


Little Falls, Minn.—The council has passed a resolu- 
tion offering to purchase the local water and electric 
plant from the company for $45,000, the proposition to 
be good until December 20. 


Newark, N. J.—The People's Electric Light & Power 
Company of this city has issued a circular to its out-of- 
town patrons and prospective consumers of current. 
The company recently made a cut in the rates for do- 
mestic service and tbe reduction proffered in the new 
circular amounts to from 73 to 134 per cent. upon the 
present prices. This reduction will cover all territory 
comprised in Jersey City, Bayonne, Irvington, Clinton, 
Vailsburg, Orange, East Orange, West Orange. South 
Orange, Bloomfield, Montclair, Caldwell, Verona, Har- 
rison and Kearny, and will he from the schedule of 
prices as now charged in the different towns to a uni- 
form rate of 13 cents per kilowatt for current, not in- 
cluding lamp renewals. 


New Orleans.—The Crescent City Electric Light Com- 
pany, which proposes to erect an electric plant in thie 
city tor lighting and power purposes. has been formally 
organized. The following officers have been elected: 
President, Joseph H. DeGrange; secretary-treasurer, 
Sidney H. March; gemeral manager, J. B. Craven; 
attorney, E. D. Saunders. Among the leading men in- 
terested in the undertaking as stockholders are Isidore 
Newman, S. Gumbel, Isidore Hechinger. H. H. 
Gogrieve, William Oswald, Alfred Hiller, Paul God- 
chaux, Sidney White and J. W. Murphy. The company 
is organized under the grant given by the council in 
the name of T. M. Miller. 


Norfolk, Va.—The entire city of Norfolk was plunged 
in total darkness on the night of the 30th ult. by the 
blowing out of a valve on the main engine at the Vir- 
ginia Electric Light Works. 


, Richmond, Ky.—An electric light plant will be estab- 
lished here at once by B. F. Adair and others who have 
purchased a site for the power house. The company 
hopes to turn on lights within ninety days. 


Rochester, N. Y.—Mayor Warner is an earneet advo- 
cate of municipal lighting and is preparing a communi- 
cation on the subject which he intends to present to 
the council. The present contract for lighting the city 
is held by the Rochester Gas & Electric Company. It 
was executed in the summer of 1897 for a period of five 
years. That leaves it about three and one-half years 
yet to run. 


Tupper Lake, N. Y.—The Tupper Lake '' Herald " 
says: A gentleman from Utica representing an elec- 
tric light plant has been in town the past week consid- 
ering the feasibility of establishing such an industry in 
our town. We understand that the result has been very 
gratifying and tbat he has practically decided to put in 
the system, a large number of lights having been 
guaranteed.” 


Watervliet, N. Y.—The electric light board has de- 
cided on lighting all the public buildings with electric- 
ity. The following members were appointed to look 
pei wiring : Aldermen Bridgman, Baxter and 

itchell. 


STREET RAILWAYS. 


Albany, N. Y.—It is only a matter of a short time 
when a continuous chain of electric railways will ex- 
tend from Albany to Saratoga. The latest link in 
the chain is the proposed line from Schuylerville to 
Greenwich, which is already under way. It will 
be five miles long and will pass through Clark's 
Mills and Middle Falls. Joseph A. Powers, who is 
president of the Stillwater & Mechanicville Electrie 
Railway, is one of the prime movers in the new road. 


Astoria, Ore.—The city council has granted to F. D. 
Kuettner a street railway franchise covering all the 
streets in the city for 75 years. The franchise provides 
that Mr. Kuettner must acquire the present street-car 
system within one year. 


Chicago.—The Sprague multiple unit system is now 
in successful operation on the South Side Elevated road 
and is receiving favorable notice from the press. The 
fundamental principle of the system is that each car 
has its own motive power, its own lighting and heating 
plant and is entirely independent of the rest of the 
train. 


Flint, Mich.—Another electric railway project for a 


‘road between Flint and Long Lake, distance 18 miles, 


is announced. R. M. Luton of Grand Rapids is the 
promoter. 


Harrison, N. Y.—The Port Chester Electric Bailway 
Company has been unsuccessful in getting the consent 
of the requisite number of property holders along its 
proposed route on Halstead, Rye Beach and Harrison 
avenues, and has applied to the Appellate Division of 
the Supreme Court to appoint a commission to decide 
on the necessity of building the line. 


Harrisburg, Pa.—Twenty-five per cent. of the entire 
capital stock of the street railways of Pennsylvania 
operating their own or other lines is that issued by the 
Consolidated Traction Company of Allegheny county. 
The total amount of capital stock outstanding of the 
ninety-four street railway companies in the State oper- 
ating their own and other lines is 5100, 909, 335. In ad- 
dition to the amount of capital stock outstanding by 
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lessor companies there is $56,027,922, the capital stock 
outstanding of the corporations whose lines are owned or 
operated by lessor corporations. The figures are taken 
from the advance sheets of the annual report of Major 
Isaac B. Brown, Chief of the State Bureau of Railways, 
for the fiscal year ended June 30 last. Major Brown 
recommends that the provisions of the constitution 
which pruhibit fictitious cu pitalization should be strong- 
ly enforced, and declares that this can only be done by 
additional legislation empowering the ofticials of the 
Commonwealth to exercise greater supervision over 
these corporations. He says furtherthat when it is 
found that many of the roads are capitalized at three or 
four times of the probable cost it is not difficult to dis- 
cover the system of financiering that has characterized 
their management. 


Kansas City. Mo.—A number of prominent contract- 
ors of the country have been invited to submit bids for 
the construction of the Northeast Electric Street Rail- 
road, the necessary specifications for the estimates hav- 
ing been sent to them. The bids are to be opened 
within 30 days at the company’s oftice in Kansas City, 
and the work awarded. One of the specifications is 
that the reconstruction of the road must be commenced 
at once and be completed within four months. 


Key West, Fla.—The board of aldermen has granted 
8 street car and lighting franchise to the Messrs. Laflin, 
who are the principal owners in the Kev West Electric 
Company which has just absorbed the Key West Gas & 
Electric Company. 


Los Angeles, Cal.—T. E. Gibbon and William S. Hook 
have petitioned the council to advertise for sale a fran- 
chise for a double track electric street railway on Santa 
Fe avenue and other streets in this city. 


Metuchen, N. J.—The Plainfield & Metuchen Street 
Railway Company has secured rights of way overa 
large portion of the route proposed for its trolley road 
between Plainfield and Metuchen and expects to begin 
work on the road early in the spring. 


New York.—The snow storm last week hindered 
work on the conduits now being laid in miles of the 
city streets by the street railway companies, but gangs 
of men were kept busy shoveling out the snow and the 
mud from the trenches and enabled the workers on the 
conduit construction to resume their operations as soon 
as the storm was over.—The car house of the Union 
Railway Company at Boston avenue and Woodrutf 
street was totally destroyed by fire on Wednesday last. 
Seventy-five carsin the building were also destroyed 
together with a lot of electrical machinery, and the 
total damage is estimated at $150,000. The insurance 
on the property is $100,000. 


Philadel phia.—The Central Electric Railway Com- 
pany of Philadelphia and Delaware counties has taken 
preliminary steps to erect a network of trolley lines 
through Delaware County towns. The lines will reach 
Yeadon, Cardington, Llanerch, Lansdowne, Marple 
township, Media, Wallingford and Clifton Heights. 
They will connect with the Delaware county road and 
the Chester and Media Railway. 


Providence, R. I.—The Providence & Greenwich 
Electric Traction Association has completed its organi- 
zation. The Asso iation proposes to build an electric 
railway between this city and East Greenwich. 


South Bend, Ind.—The street car lines in this city, 
on which there was no service for four months, are 
ruuning again, having been entirely rebuilt and re- 
equipped at an expense of $200,000. As soon as the 
weather will permit work will begin on lines connect- 
ing South Bend with Niles, Mich., and Goshen and 
Elkhart, Ind., making with th present lines forty-six 
miles of electric street railway. The present city and 
suburban lines cover fifteen miles. 


West Chester, Pa.—The tracks of the Philadelphia, 
Castle Rock & West Chester Railway reached this place 
on the 29th ult., and cars will be running over the line 
in a few days. This railway commences at Sixty-second 
and Market streets, Philadelphia, and terminates in 
West Chester, the length being twenty-two miles. 


MANUFACTURING, ETC, 


Springfield, III.— The Westinghouse Electric & Manu- 
facturing Company has been licensed for business in 
Illinois with a capital of $29,000. 


Toledo, O.—The firm of W. G. Nagel & Co. has been 
organized for the purpose of conducting s general busi. 
ness in electrical machinery, supplies und construction 
in Toledo. 


Troy, N. Y.—The E. G. Bernard Company of this 
city has closed another contract with the United States 
Government. This company will install an electiic 
lighting and ventilating plant in the Coast Srrvey 
steamer Blue, Captain Wainwright commanding. This 
vessel is now being fitted at Baltimore fora trip to 
Porto Rico. 


Washington, D. C.—In his annual rep: rt Consul 
Roosevelt of Brussels says: ‘*The employment of elec- 
tricity for illumiuating purposes is rapidly extending 
in this city. The lamps as well as nearly all other elec- 
trical supplies here are of German origin ; Holland sup- 
plies à few and England a fair percentage ot the elec- 
trical wires employed. American lamps and other 
electrical goods are exposed for sale on this market, 
and are conceded to be superior to those imported from 
Germany, France and England, and with proper effort 
the trade in this line could be greatly increased. Es- 
pecially in copper wire, insulated wire, large cablesand 
arc lamps is there an excellent opening.“ 


POWER AND TRANSMISSION PLANTS. 


Buffalo, N. Y.—The Buffalo Railway Company has 
for some time been using electric current from Niagara 
Falls to run its cars, and now the lighting company is 
using the same power in itslighting service. In this 
case Niagara Falls electricity is not applied directly to 
the lamps. The electric light company uses the power 
in a motor which operates a dynamo, which, in turn, 
generates the electricity for the lights. As soon as the 
new power plant of the company is finished all the 
city lamps will be lighted with the aid of the new 
power. 


Cleveland, O.—One of the heaviest applications of 
electric power to machine tools is an angle iron cut- 
ting machine designed for one of the largest iron com- 
panies. An electric motor is directly geared to the 
shearing machine, which is capable of cutting bars up 
to 8inches by 1 inch thick and this, too, without de- 
stroying or distorting the piece cut off. 


Wrightsville, Pa.— The Susquehanna & Tidewater 
Canal is to be opened next year for service and the 
boats will be propelled by electricity from a plant now 
in course of construction at Wrightsville, where the 
Martic Water & Power Company are building a dam and 
preparing to erect a power house in which machinery 
capable of generating 4,000 horse power will be installed. 
The canal extends from Wrightsville to Havre de Grace. 
The otticers of the Martic Water & Power Company 
are: President and chief engineer, James H. Harlow ; 
treasurer, George K. McGaw of Baltimore, Md.; secre- 
tary, Stephen J. Caldwell of Cecil County, Md. 


MINES, ETC. 


Cumberland, Md.—The Cumberland & Elk Lick Coal 
Company has just put in an electric generator of pon- 
derous proportions which pulls twenty or more loaded 
mine cars on a trip. The mine bas also in successful 
operation an electric pump which keeps the mine clear 
of water. The Merchants’ Coal Company, operating in 
the Elk Lick region, has an electric plant which is & 
model in every detail. It is principally used in under- 
mining the coal. The apparatus consists of a motor 
stationed on a sliding carriage and propels an endless 
chain, upon which are a number of steel claws, not un- 
like the teeth of a large circular saw. The machine is 
stanchly braced up against the breast of the coal and 
the current turned on. The chain begins to revolve 
rapidly and the claws are forced into the coal, cutting 
clear and clean 42 inches wide to & depth of seven feet 
under the coal in a few minutes. This operation is re- 
peated until the full width of the breast is undermined. 
The machine is then loaded upon a truck, requiring 
but a few minutes, and is removed to another room. 
The miners of the room that has been undermined 
put in a shot” and discharge it, knocking down the 
entire breast of coal. As high as eleven cars of coal 
have been loaded from one shot. 


Denver, Col.—The Colorado Springs correspondent of 
the Denver '' Republican " writes: D. V. Donaldson 
has recently returned from camp. where he has been in 
the interests of the Colorada Electric Power Company, 
and brings back a flattering report ofthe way in which 
electricity is revolutionizing the mining methods of the 
camp. Among the new properties that have taken 
power is the Las Mobile Company, which has put a No. 
3 hoist on the Last Chance to work the recent strikeon 
that property. The Findley has put in power on the 
Randall lease. The Lake City Mining Company on the 
Wisconsin, the Mary Anne on Raven hill and the Bad- 
ger Boy have put in plants within a week. Taken al- 
together, Mr. Donaldson is greatly pleased with the 
outlook and says that electricity is already revolution- 
izing methods at camp."' 


COMPANY MATTERS. 


Clyde, N. Y.—The Clyde Gas & Electric Company of 
Clyde has bonded its entire plant for $25.000 and to 
secure the bonds has put & blanket mortgage on the 
plant for $25,000 to the Trust & Deposit Company of 
Syracuse. 


Cincinnati.—The machinists of the Bullock Electri- 
cal Manufacturing Company, of Norwood, about 500 in 
number, have again gone on strike. The trouble started 
several months ago, the company having introduced 
the piece-work system, to which the men object. It 
then resulted in a strike. The company, however, 
agreed that the men should be restored and that they 
would not be put on piece-work, but the men claim 
that the company has failed to live up to its agreement. 


New Haven, Conn.—A charter is to be applied for be- 
fore the next Legislature fora trolley road from South: 
ington to Waterbury, a distance of about ten miles. The 
new line will be a parallel of the Waterbury, Meriden 
& Connecticut River Road soon to be reopened. The 
trolley line between Stratford and Milford is soon to be 
double-tracked. 


Philadelphia.—The Technic Electrical Works, a cor- 
poration under the laws of New Jersey, made an assign- 
ment on tbe 1st inst. for the benefit of creditors to 
Richard L. Binder. 


Springfield, Mass.—4A meeting of the stockholders of 
the Northampton-Amherst Street Railway Company 
was held in this city last week. The purpose of the 
meeting was to call in 10 per cent. of the capital stock, 
and to push the matter of application for a charter as 
an incorporated company, and to fix other details of 
organization. 


PERSONAL AND MISCELLANEA. 


On the night of the 29th ult. at Scranton, Pa.. Charles 
Asperschlager, engineer at the Dickson Manufacturing 
Company's Cliff Works, while using an iron rod to turn 
the switch of an arc lamp was instantly killed by an 
electric shock. He was standing on an iron rail when 
trying to move the switch with the rod. He was 30 
years old. 


The Detroit '' Journal’ says of A. B. Du Pont, gen- 
eral manager of the Citizens' Street Railway, Detroit, : 
that he is an authority on electric roads and their 
practical management, aud is credited with being able 
to make the electric current and transmit it over the 
wires at less cost than any other man in this part of the 
country." 


General Manager Charles R. Huntley of the Buffalo 
General Electric Company is reported to have been 
cured of pneumonia by electricity and without the aid 
of any medicine. When the doctors pronounced Mr. 
Huntley's disease pneumonia he got an electrotherm or 
electric heating pad. which looked like a big rubber 
plaster. It was eleven inclies wide, fifteen inches long 
and less than half an inch thick, and Mr. Huntley’s de- 
scription of its application as given in the Buffalo papers 
is as follows: '' Attached to the pad was an insulated 
conducting cord fifteen feet long, with a regular switch 
and a plug. The nurse attached the end of the cord 
to an incandescent lamp socket and turned on the cur- 
rent. The mat or rubber plaster was laid on Mr. Hunt- 
ley’s chest and kept there for a week. A thermo- 
stat was attached to it, cutting off the current after it 
got beyond a certain heat, prescribed by the doctora. 
Three degreesof heat were possible : One, 120, another 
140, and the third 160. Within ten days Mr. Huntley 
was upand about the house and on the tenth day he 
was out attending to business as usual and shows not a 
sign of a struggle with pneumonia. The life-saving mat 
he used is composed of asbestos insulated wires woven 
into a flexible mat or pad, which, when attached to the 
ordinary incandescent lamp socket atlords sufficient 
resistance to the electric current to produce a constant 
and uniform degree of heat. Itis of value as a substi- 
tute for hot-water bags and other bothersome methods 
of applying and maintaining artificial heat in local ap- 
plications. It is simply devised and cannot burn the 
patient. It is made from any voltage from 5 to 125 and 
c:n be used with either direct or alternating current. 
The switch regulates the temperature to any required 
degree, preventing the possibility of accidental over- 
heating. Thethermostat or temperature regulator is 
incorporated in the mat and automatically interrupts 
the current and operates to keep the temperature 
within the prescribed limit.” 


RECENT COMPANY ELECTIONS. 


Anacostia Street Railway Company, Washington, D. 0.— 
President, F. C. Stevens; directors: F. O. Stevens, H. D. 
Mirick, Oscar T. Crosby, C. A. Leib and Mesara. Minor and 
Griswold. The two latter are the receivers of the road. 


Dayton & Xenia Traction Companv. Dayton, O.—Preni- 
dent. 1 Weiskopf; treasurer, Alfred Hill, both of Cin- 
cinnatl. 


West End Street Railway Company, Boston.—Directora: 
G.T. W. Braman, Richard M. Saltonstall, Parkman Der- 
ter, Walter 8 Swan, Albert C. Houghton, C. Minot Weld, 
Samuel Little, Stephen W. Weld, Joseph R. Russell, Chas. 
A. Williams, Samuel Spencer, Moses Williams, Alfred 
Winsor. Messrs Parkman Dexter, C. Minot Weld and 
Charles A. Williams succeed T. Jefferson Coolidge, Wil- 
liam Hooper and Henry D. Hyde. 


COMMERCIAL PARAGRAPHS. 


The Electric Appliance Company, Chicago, report that 
they are meeting with splendid success with the 98 Model 
Packard Transformer and that it is more than fulfilling all 
the claims and guarantees that they have made. 


Brass Socket Causes Death. 


Pass & Seymour, Syracuse, N. Y., have received a letter 
from F. I. Holding, Salt Lake City, Utah, stating that 
Louis Kayazer, an engineer at the Seattle Steam Laundry, 
was killed by an electric shock received while he was 
changing a small globe from one socket to another, bis 
band coming in contact with the socket. Mr. Holding in 
bis letter says: This is a strong recommendation in fa- 
vor of your porcelain socket, for had they been In use in 
this instance one man would not have been called to an 
untimely end." 


Peerless Secures First Prize. 


Some time since the Warren Electric & Specialty Com- 
pany, manufacturers of incandescent lamps, Warren, O., 
organized a contest for a choice of name for their new 
lamp. The judges have just rendered their decision, and 
the following is a list of those persons who were awarded 
prizes: 

First prize, 450, Peerless.“ — Joe E. Calloway, Pueblo, 
Colo.; Jno. C. Watson, Charlotte, N. O.; J. W. Freeman, 
Joplin, Mo. 

Second prize, $30, '' Weaco."—K. W. Mansfield, South 
Norwalk, Ct.; Gugler Electric Company, Minneapolis, 
Mion.; J. E. Calloway, Pueblo, Colo.; H. P. Ayer, Port- 
land, Me.: J. S. Daily, Chillicothe, III.; New Orleans Elec- 
tric Company, New Orleans, La.; O. J. Wetsel, Chicopee 
Falls, Mass. 

Third prize, 820, Liberty.“ W. H. Schott, Chicago, III.; 
Joe E. Calloway, Pueblo, Colo.; A. D. Scatcherd, Batavia, 
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N. Y.; Chas. Frankish, Ontario, Cal.; Phillip Hickley, 
Ohicago, III. 

Fourth prize, $10, ‘‘ Aladdin," Aurora,“ “ Eclipse,” 
“ Encore."—Thos. Day Ca., San Francisco, Cal.; D. A. Gill, 
Kansas City, Mo.; Lemuel K. Cushing, Ohicago, III.; H. L. 
Brintnall, Saginaw E. S., Mich. 


INVENTORS.—We nelther purchase nor sell your 
patent, but we examine and report on i£ to you. Ifit bas 
merit we furnish endorsements of experts that commend 
it to capitalists—and those who can use it. Correspondence 
solicited. Fees moderate. Address 

EXPERT, care ELECTRICITY. 


INCORPORATIONS. 


The Delaware Electric Light & Power Company (incor- 
porated at Albany, N. V.). Authorized capital, $250,C00. 
Incorporators: P. G. Stappens, D. McM. Niven, O. W. 
Phillips, New York City. 


The Carter-Hays Electric Company, Louisville, Ky.—to 
manufacture, repair, buy and sell electrical appliances, 
Capital stock, $5,(0), Incorporators: L. D. Carter, E. W. 
Hays and H. O. Hays, Louisville. 


The Pacific Trading Company, Tacoma, Wash.—to erect 
and run factories, build and operate telegraph and tele- 
phone lines, power plants, etc. Incorporators: J. W. 
Garbin, F. H. Chandler and C. McDaniels. 


The Red Lake Electric Light Company, Red Lake, 
Minn. Oapital stock, $8,000. Incorporatora: Marcus 
Johnson of Atwater, Anna F. Marshall and L. R. Simons 
of Red Lake Falls. 


The Acme Electric Lamp Company, New Brunswick, 
N. J.—to manufacture lamps, etc. Capital stock, $502,000, 
of which $200,000 is preferred. Incorporators: Louls A. 
Jackson of New York, Ralph W. Booth, Sr., and Ralph W. 
Booth, Jr. A plant will be erected in New Brunswick. 


The Vicksburg Electrical Supply Company, Vickshurg, 
Miss —to manufacture and deal in electrical supplies, etc. 
Capital stock, 810, C00. with privilege of increasing to 
$250,000. Incorporators: M. J. Mulvihill, S. R. Hughes 
and M. D. Landau. 


The Rockford Electric Lighting Company, Rockford, 
Ill. Capital stock, $6.000. Incorporators: C. 8. Mauk, A. 
G Stewart, D. O. Kuder, F. M. Kirby, J. D. Wagers and 
W.T. Palmer. : 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED NOVEMBER 29, 1898. 


ELECTRICO BAILWAYS AND RAILWAY APPLIANCES. 


614,875. Trolley for Electric Cars. Hosea W. Libbey, 
Boston, Mass. Filed Jan. 11. Nn. 

614,941. Trolley Device. James C. Fernald, Philadelphia, 
Pa., assignor to Joseph A. Smith and John H. Cana- 
van, same place. Filed April 19, 1898. 

615,176. Electric Railway. Hermann T. Hillischer, VI. 
enna, Austria-Hungary. Filed July 8, 1898. 


ELECTRICAL MACHINERY AND APPARATUS. 


611,914. Mechanism for Controlling Electric Oircults. 
George H. Whittingbam, Baltimore, Md. Filed April 
5, 1898. 

614,927. Process of and Apparatus for Separating Metals 
and By-Products from Ores by Electricity. George D. 
Burton, Boston, Mass. Filed Jan. 25, 1897. 

614,930. Process of and Apparatus for Separating Metals 
from Ores by Electricity. George D. Burton, Boston, 
Mass. Original application filed Jan. 25, 1897. Divided 
and this application filed April 11, 1898. 

614,964. Dynamo-Electric Machinery. Joseph S. Lewis 
and Felix J. Howitt, Manchester, England. assignors 
to the P. R. Jackson & Company, Limited, same 
place. Filed Apri! 12, 1898. 


TELEPHONE AND TELEGRAPH APPARATUS, 


614.913. Telephonie Microphone. William D. Gharky, 
Philadelphia, Pa.. assignor t» George F, Payne, 
same place. Filed Dec. 20, 1897. 


MISCELLANEOUS, 


614,839. Method of Forming Electrical Connections. 
William B. Cleveland, Cleveland, O. Filed May 9, 1898. 

614,832, Junctior-Box. Thomas J. Murphy, New York 
City. Filed April 22, 1895. Renewed Dec. 31, 1897. 

614,923. Process of Tempering Metal. George D. Burton, 
Boston, Mass. Filed March 18, 1897. 

614,929. Process of Tanning Hides or Skins of Animals. 
George D. Burton, Boston, Mass., aasignor to the 
United States Electrical Leather Process Company of 
Maine. Filed April 5, 1898. 

614,984. Automatio Time Electric-Circuit Switch. Fred- 
eric Richard, Boston, Mass, assignor to the Universal 
Poesie Clock Company, same place. Filed Oct. 30, 
1897. 

611,995. Underground Conduit for Electrical Oonductora. 
Charles H. Sewall, Chicago, Ill. Filed March 2, 1898. 

615,057. Electromechanical Striking Mechanism. Ciar- 
ence E. Beach and Herman W. Doughty, Binghamton, 
N. Y., assignors to the Star Eiectric Oompany of 
New York. Filed Sept. 8, 1896. 

615,136. Electric Metal-Heating Process. George D. Bur 
ton, Boston, Mass. Filed Aug. 21, 1893, 

615.112. Signaling. John P. Coleman, Edgewood Park, 
Ta, assignor to the Union Switch & Signal Company 
Swissvale, Pa. Filed Jan. 3, 1898. i 

60 5,172. Primary Batterv. Henry K. Hess, Philadelphia 
Pa. Filed Feb. 2, 1898. g 

15,185. Electric Safety Device. John F. Kelly, Pittsfield 
Masa. Filed April 14, 1898. : 

615.209. Electrical Hinge. Contact. Channing Baxter, 
New York City, assignor to Albert S. De Veau, Mount 
Vernon, N. Y. Filed Nov. 21, 1895. Renewed Jau. 17, 
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29,741. Third-Rail Insulator. Edward M. Hewlett, Sche- 
nectady, N. Y., assignor to the General Electric Com- 


pany of New York. Filed Nov. 7, 1893. 


TELEPHONE AND TELEGRAPH. 


Canvassing for ths New Telephone Company in 
New York. 


The People’s Telephone Corporation of New York is 
meeting with immediate success in getting subscribers in 
the Borough of Manhattan, the canvassers having ina few 
days obtained the names of 6 00) or 7,000 telephone users. 
In fact nearly every business man who has been called on 
has cheerfully added his name to the fast increasing list, 
apparently glad of the opportunity to help along & move: 
ment that promises telephone service at ressonable rates 
as compared with the exorbitant charges of the New York 
Telephone Company. The inducements offered by the 
new company in its published circular are: 

1. A superior system, rapid service, new instruments and 
first-class modern equipment throughout. 

2. A reduction from $210 to $100 for unlimited service, 
with 100 coupons free, good at any pay station. 

8. A reduction from $90 for 600 calls to $40 for 400 calls, 
with additional calis as low as 4 cents each. 

4. An arrangement with message service subscribers by 
which they receive a liberal divisiun of pay station tolls. 

5. Private exchanges of 5or more instruments at a rate 
message as low as 2 cents per call. 

6. A private line residence service as low as $30 per year. 

7. A group-line residence service, unlimited calls, at $1 
per month. 

8. No charge for service until 10,000 subscribers aie con- 
nected. 

9. A rebate for all interruptions exceeding 48 hours. 

10. Weare willing to guarantee above prices for 5 years, 
and permit cancellation without liability on most liberal 
conditions. 


The councils’ electrical committee, Philadelphia, on the 
lst inst. agreed to report favorably to councils the ordi- 
nance to amend the ordinance granting privileges to the 
Standard Telephone Company. The principal ' amend- 
ments" to the bill, which was assumed to have become de- 
funct through failure to comply with its provisions within 
the specifled time, glve the company the right to erect 
wires over and across” the streets of the city, to purchase 
or lease conduits belonging to the city or other corpora- 
tions, to mortgage its property and franchises to secure its 
bonds, and extending to four years the time in which it 
must be prepared to furnish 2,000 telephones to subscrib- 
ers. Regarding the proposed amendments, City Solicitor 
Kinsey, at the request of the committee, gave an opinion, 
in which he says that to extend the time as proposed 
" would substantially effect the release of the company 
from the $100,000) penalty incurred by having heretofore 
broken a condition of its bond." 


On the 28th ult. the committee on public improvements 
of the Boston Board of Aldermen reported favorably the 
petition of the new Massachusetts Telephone & Telegraph 
Company for the right to enter certain streets in Boston 
and to operate and maintain a system of conduits, etc., in 
connection with their telephone system. On the same day 
& motion was made in the board of aldermen to suspend 
the rules that the order might be placed upon its passage, 
but the motion was defeated and the order went over 
under the rules, The petition, however, is likely to be 
granted. The incorporators of the company are: Zeph- 
aniah 8. Holbrook of Cambridge, Wilbur F. Lakin of 
Quincy, Fred A. Spear of Lowell, Paul Faver of Boston 
and Silas P. Chase of Reading, Mass. 


The Memphis Scimiter says litigation against the Cumher- 
land Telephone & Telegraph Company in Memphis is 
piling up from day to day. The aim in all or nearly all 
the cases is to reduce the cost of telephone service in 
Memphis, on the ground, primarily, that lower rates are 
being given by the company in other parts of the State. 
On the 28th ult. a bill was filed in the Circuit Court the 
object of which is to secure damages from the company 
on the ground, as alleged, of illegal discrimination, under 
the statute which directs that there shal! be no discrimina- 
tion, and that the company sball in case of such discrim- 
ination forfeit $100 per day to tbe person so discriminated 
againat. The complainants are Ralph Wormley & Co., 
Louis Woods, Peter Anderson and the Woods-Chickasaw 
Manufacturing Co. 


A telephone company in which Armour, Swift and Nel. 
son Morris are interested has been incorporated to build 
and operate an independent telegraph and telephone line 
to connect all their packing houses in the West with their 
Chicago houses. The proposed line is to connect East 
8t. Louis, Omaha, Sioux City, St. Josepb and Kansas City. 
The company, which will use the Schomberg system, is 
offering for sale $500,000 of gold bonds. It will transact 
a general telegraph and telephone business. 


A meeting of independent telephone men was held re. 
cently at Glasgow, Mo. The meeting was called by W.N. 
Wicks, president of the Glasgow system, and the object as 
stated, was for mutual protection and development of 


the interests of all local independent and co-operative 
telephone companies in Missouri.” About twenty-two ex · 
changes were represented, including one from 8t. Louis. 
After discussing varios plans forcombiniog the systems, 
the members adjourned to meet at 8t. Louis on December 
27, and in the meantime each independent exchange will 
be communicated with and invited to send a representa- 
tive for the purpose of forming a permanent organiza- 
tlon. 


Attorney Oscar T. Martin on behalf of I. Ward Freye, 
Charles H. Pierce, E. C. Guin, Robert Gotwald and Robert 
Mills of Springfield, O., and others, on the Ist inst. applied 
tothe board of public affairs of Springfield for a franchise 
for a telephone system in that city controlled by a local 
company with a capital of $50,000, to be known as the 
Springfield Union Telephone Company. The Central 
Union Telephone Company, already operating an er. 
change in Springfield, is offering strong opposition to the 
new concern, and has asked for permission to put in a 
conduit underground system. 


The telephone fight in Windsor, Can., which lasted for 
several months, has ended in a victory for the Bell com. 
pany, to whom the council has granted a five years exclu. 
sive fianchise. The terms of the franchise are: For buai- 
ness offices, for local service, $25, residence $20, with De- 
troit service $15 extra. No extra charge is made for De. 
troit service for residences if the subscriber has Detroit 
connections at his business office. In consideration for the 
exclusive right, the city receives from the company $500 
annually and the use of three ' phones free. 


The Kausas Telephone & Electrical Company is building 
a line into Cherryvale, Kan., and will establish an ex^ 
change there connecting with over forty oiber towns and 
cities, including the lead and coal district of eastern Kan 
sasand soutbwest Missouri, Pittsburg, Joplin, Fort Scott, 
Carthage, Webb City, Galena, etc. The company is com: 
posed of St. Louis people who have ample capital. 


The New Orleans Picayune says: By the let of January 
or thereabouts, the people of New Orleans will he able to 
talk by 'phone to the people of St. Louis. It is just within 
the bounds of a possibility, too, that by that time there will 
be some lightning like changes brought about in the local 
'phoue world, changes which may involve the absorption 
of various local phone interests.” 


The Worcester County Telephone Company is being 
organized at Snow Hill, Md., by Dr. George W. Bishop, 
Olayton J. Purnell, John P. Moore, Thomas M. Purnell, 
and others. 


New Companies Incorporated. 


The Rocket River Telephone Company, Potsdam, N. Y. 
Capital stock, $6,000. Incorporators: J. A. Orawford, M. 
8, Crawford and Fred C. Ward. 


The Ohio County Telephone Company has filed articles 
of incorporation at Frankfort, Ky. Capital] stock, $50). 
Incorporatora : J. F. Cooper. T. J. Smith and O. C. Baird. 


The Citizens’ Telephone Company, West Unity, Ohio 
Capital stock, $5,000. Incorporators: James H. Miller, Le 
land B. Kent, Leon P. Charpist, Charles L. Arnold, W. M. 
Denman. 


The Manhattan Micropbone Company, Jersey Oity, N. J. 
—to make, buy and deal in microphones, telephones, etc 
Capital stock, $100,000. Incorporators: John H. Mang. 
bam, Yonkers, N. Y.; Theodore J. Mitchell, New York 
City ; Thomas A. Hutchins, Englewood, N. J. 


The St. Peter Telephone Company, 8t. Peter, Mino. 
—to construct and operate a telephone exchange and 
telephone lines in 8t. Peter. Authorized capital, $10,000. 
Incorporators: H. P. Proctor, Augustus Proctor, Frank A. 
Ohase, J. H. Chase, Viroqua, Wis; Walter 8. Proctor, St. 
Peter. 


The Isle of Wight Telephone & Telegraph Company, 
Smithfield, Va.—to doa general telephone and telegraph 
business. Authorized capital, $5,000. Incorporators: J. 
W. Thomas, J. W. Holloway, W. D. Folk, L. C. Brocæ, C. 
S. Betts, J. C. Goodrich, W. J. Edwards, Smithfield; J. U. 
Burgess, W. N. McAuge, Suffolk, Va. 


The Massies Mills Telephone Company, Massies Mills, 
Nelson county, Va.—to do a telephone and telegraph busi- 
ness. Authorized capital, $2,000. Incorporators: W. D. 
Meeks, James Dickie, J. C. Bentz, M B. Hughes, E. P. 
Parsons, W. H. Miller, Massies Mills ; A. G. Bryant, W. M. 
Boyd, Bryant; R. K. Anderson, Roseland. 


The New Rochelle & Westchester Telephone Company. 
New Rochelle, N. Y.—to operate in New York, Massachu: 
setts, Connecticut and Rhode Island. Capital stock, $150,- 
000. Directors: George W. Sutton and Joseph Claudet, of 
New Rochelle; Hennett Meyer, of New York; H. A. Oon- 
ner and F. R. Kellogg, of Brooklyn, and J. H. Soofleld ant 
D. G. Whiting of Grand View, N. Y. 
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SECURITIES. 


. The subjoined quotations of Electrical Securities dealt in at the leading commercial centers are compiled from special reports received by Execraicrry from a variety of sources. 
The utmost care is cxercised in their collection and preparation, and every effort is made to secure accurate and reliable information. The management of this journal will esteem it 
A favor to have brought to their attention any inaccuracies readers may discover in these columns. l 


Abbreviations : crt. indhi Sat Acata of 5 oe collateral. cones consolidated: cons construction a conv. conven ible: com., common; deb., debentures; exten., 
extension; gen., general: g., gold; guar., guaranteed; inc., income; imp., improvement; pd., paid; pfd., preferred; mtg., mortgage; tr., trust; A., annually; S., semi-annually ; 
C. quarterly; A. & O., Apl. and Oct.; F. &. 4, Feb. and Aug.: M. & S., May and Sept.; J. & D., July and Dec.; j. & J., Jan. and June. a AE Ty aH y 
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Capital Stock. 


EEE 


Par Authorz'd| Issued. Last Div. Asked. 


Bate and Date ot 
Bid. 


PASSENGER RAILWAYS. . 


Capital Stock. 


— S — 
Authorz'd( Issued. 


Bato and Date of 
Last Div. 


Did. [Asked 


NAME. Par 


Albany. N Y.- Dec 5: 


trom Gite W aman 
Troy wa 
Traction Oo. (Barstogs) 
Allentown Pa-—Dec 5: 
Allentown & Lehigh Val. Trac. Oo. 
Bridgeport, Conn- Dec 5: 
Bridgeport Traction Ooo.ͥ 


Baltimore. Md. Dee 5: 


100] 2,000,000| $1,750,000 171. Aug. 98. 1581 | 158 
2.000, 0000 2,000, 001 & Q., Aug., 98, | 55 | 67 
— I 50,000 ,000 33 ô se 


*e9»00090006*9 ee 15 


5 


1 * Aug., 97. 50 °.. 


E 


Baltimore City Passenger Ry. Oo...| 25| 6,000,000 000/5 & 8., July 2, '98. | 72%] *8 
aBaltimore Oonsolidated Ry. Oo....| 95 10.000.080 9,177,000 2 . S., July 15, 98 27% 2.14 
Central Ry. Co. of Baltimore City.. 50 500, 000 800,006 % A. Dec., 1897. m 
Boston, Mass. Dec 5: 
New England Street Ry. ... 2| 5,000,000| 1,081,925|1 & Q., Jan.15, '97.| 1834| 1834 
North Shore Traction Co... . . oom. 100| 4,000,000| 4,000, Sesso cosca 10 12 
North Shore Traction Co........pfd.| 100| 2,000,000| 2,000,000/6 3% 8., A. & O. 75 77 
b West End Street Ry. Co......com.| 50| 10,000,000} 9,085,000 356 & S., Oct., 'u8. | $8 89 
West End Street Ry. o...8 % pfd.) 50| 6,400,000} 6, 400, 0004 % S.. Oct. 1, 98. 1:0 110% 
Boston Elevated R. R..................| 100} 10,000,000 214 & Aug. 93, 78 .. 
Brooklyn N. Y.-Dec 5: 

Brooklyn Oity & Newtown Ry. .. 100] 2,000,000| 1,928,400/2 & Feb. 1, 1898. 210 ee 
Brooklyn Ra . Transit Oo., tr cert . 00 20,000,000 20,000, %%%, 0 6:24 6875 
Brooklyn He hts Railroad..... 44 200, 000 200, 995355 oo oo ee 
$dBrooklyn RR. . koar 12,000,000] 12. 000, 000 25 & Q., July, 98. 281 286 
Brooklyn F esso 2,000,000 2,000, 6 6% % % % „„ „ „„ „„ ee ee 

Coney Island Brooklyn RR... 1. 000, 000 1. 000, 000 15% 9¢ Oct. 1, 97. 55 215 
Kings County Elevated.............-...| 4,750,000. 4,750,000) .. . ; 34 4 
Kings County Traction CO. 4, 500, 000] 4, 500, 000 1 July 26, 97 48 be 
Nassau Electric Railroad eooe » ».pfd. „6 „ 00 6,000,000 6,000, eeceveccesoen 0 ee 

fAtlantic Avenue Railroad........ 2,000,000} 2,000, — s z 
Brooklyn, B. & W. E. Railroad.. [EE 1,000,000 1,000, 6 6 % % O 0 ee ee 
Buffalo. N. Y.-Dec 5: 
uffal & Niagara Falls Elec. By... 1,260,000 1,260,000 e*secí00900€ eo 66 
ur sth Railway Oo. ... ec*".9909990 6,000,000 6,870,500 1 x Q. Dec., . 78 79% 
Columbus O.- Dec 8. 
Columbus Street Railroad... 8,000,000] 8, 000, 0001 % Q., Aug., 98. 59 61 
Columbus Centra: Street Ra ee 1,500,000 1,500,000 @eeseneetese ee ee 
Charleston, S. C.—Dee 5: | 
Charleston City Ry. Q . 100, 00 100, 0008 & S., Jan., 98. oe 38 
Enterprise City $2999 906990 €ve6€ 1,000,000 260,000 6950609909229 ee ee 
Ep i pn c * d. £00 
City Ry. —UUU—U ove 12,000,000| 12,000,000) 8 805 
o AY ath Side R. T. Kli 10,828,800| 10,828,900] ............ T ‘es 
Lake t Elevated RR............ 10,000,000| 10, 000, 00 ........ eee 1434] 16 
Metro litan West Side Elev. Ry... 15,000,000 15,000,000 e (EEKE TET >. 4 
Met Wost Side El. const. stk........ 15,000,000 2,500,000 999222 26 „41 „60 ee ee 
North Chicago Street RBR............ 10, 000, 000 6,600,000/8 X Q., . 98. 80 | 282 
ANorth Ohicago i) de E E 500, 000 249, 9000 - - 
South Chicago Ci lway.... Geos 2,000,000 1,608,200 e „ „% % % % „% „%% „„ ee ee 
(West Chi 8t. e 20, O00, O00 18,189,000 8. Q.. Nov. 98 103% 104 
jChicago West Div. By.......guar.|. 1. 280,000 624, 90088 - és 
Chicago Psesenger Ry.......guar. 000,000} 2,000, 0005 % 8. ee T 
Cincinnati, Ohio.—Dec 5: 
Olncinns Inc. Plane R. . ... . oom. 876,000 9599900090999 oe ee 
Cincinnati Inc. Plane For. Bi Rs. 7180 000 _ 150,000123% X, Feb., .. . | 2: 
8 . v. 81. y. 4,000,000 8,500, . * &., J ee 11854 8014 
n nnati Street ° 266690246 18 000,000 14,000, 1 „Jan., 98, 4 11914 
Mt. Adams & Eden Park Inc. Ry. 2,500,000 2,00, 000 1% „ &., Jan., 98. | -- "i 
Cleveland. da de 
Axron, Bed. ev. eo. 2... 1 000,000 1. 000, O00 x Jan. 198 40 42 
Cleveland 8 8,000,000 77800000 5 ., Oct., ? : 7 785 
Cleveland El S ·ů aA 12,000, 000 12,000,000 A x Q., Oct., 98 79 
Detroit, Mich. Deo, 5; 
Detroit Citizens’ ! yere 1 3 J Scsececeseceve 100 ee 
Fi. Wayne & Belle Isle Rr. ... .. ... | 400000 "400.0008 J July, 5 l 
i Rapid lwa 00 —— eee. alode 250,000 250, @crecccccsese 90 100 
it El F M 1,000,000 1,000, 6666995695562 0 *. ee 
Wyandotte & Detroit ver Ry..... 250,000 200, 6969690695060 100 110 
n O.—Dec 5: 
Olty Railway [9 Ar „om. 1,500,000 1,470, 1 x Q., Jan.1,'98. 1084¢ 109 
City Railway Oo...........-....pfd. 600,000 189 % an. 1,98 155 | 157 
People's Street Rallway. . . es 1.400 35 85 damn 106 ee 


9Unlisted. + Ex div. 
a Consolidation of Baltimore Traction Company and Oity &Buburbe Ilway Company. 


Com controls Oitisens Railway, North timore Passe way, Baltimore 
& Gurtis Bay Street Railway, Baltimore & Powhatan Railway, Pimlico & Pikesville Railway 
and Wallbrook, Gwynn & Powhatan way and Park. 
b Leased to Boston Elevated Railroad Company. 
e Owned by Brooklyn Rapid Transit Company. 
d Leased to Brooke HOr Railroad. Oo., which guarantees 10 5 on capital stock. 
6 Stock owned 25 HA F road o — b Brookin Hte. Oo. 
Stock own Traction Company; road leased assau Electric 
owned by Atlantio Ave. RR. and leased to — EE 
990 


West 
bea 


share on outstanding capital d ae rental b lessee—W est Chicago x 

30.100 of stock: owned b North Guleage ee Ralirosd E 
t Gontrols by lease Ohicago West 

Chicago Street Railroad 


W 
d 
1 38 X par annum pai D rental by lessee—North Ohicago Street 


Oompany. 
vision Railway, Ohicago Passenger Railway, and 
el 5 
2s 


West Ohi Street Raliroad Company. 
West Division Raliway Company; & on 


Railroad Qon , leases. 
perekased the Mi. A. & Baden Pack rond, assuming its bends. 


one one 100| $4,000,000} 200, 00083 % S., J 98 140 
rtford Street R Co. , , , .9 an. e 
Hartford & West Ftford RR eeese 100 1,000,000 247.000 3 


Holyoke Mass.— Dec 5: 
Holyoke Street Ry, Oo..............| 100) £00,000)  400,0008 & A., Jan., '98. |185 | 200 


Hoboken, N. J.—Dec 5: 


North Hudson Oo. (N. J.) Ry. Oo...| 2| 1,250,000| 1,000,000/8 &. 1892. 105 | = 

Indianapolis, Ind- Dec 5: 

Citizens Passenger Ry. woe 539 ꝙ⁵ 66636 5. 000. 000 5,000,000 ee c202500099099 26% 28 

Lancaster, Pa.—Dec 5: 

Pennsylvania "Traction Co. *e"*099009*9 100 10,000,000 9,900,000 99999099000000000990 ee ee 
Lancaster & Col. Electric Ry ss ees] n 2 6 eves 87,500 *9990909909009090090€ ee vo 


West End Street Railway „„.. .. . . ———.—ů—. °° 
Louisville, Ky.— Dee 5: | 


Louisville Ry... .... . Com.] 100) 4,000,000) 8,500,000 25 J. Oct., 97) |42 | 42% 
Loulsville C0 100 2,500,000 2,500,000 2 * B., Oct. 1, 88. 1€5 10654 
Minneapolis. Minn.—Dec 5: "9 
Twin City Rapid Transit........com.| 100) 17,000,000) 15,010.000)_............ 28 j a 
Twin City Rapid Transit.. . 7 pfd.] · 8,000, 000 1.714, 200 14 9€. Jan., 98. 101 108 
Montreal, Canada.- Dec 5: 
Montreal Street Ry. Coo. 50) 4,000,000) 4000. 000 8 J 8., M. & N. ui 165 
Toronto Street Ry. Oo. 100 6, 000.000 6, 000, 000 124 % 8., J. & J. 10574 10574 
Memphis, Tenn. Dec 5: 
Memphis Street Railway Co........... 100 500, 000 500, 00 ( 15 en 
New Haven, Conn.- Dec 5: 
Fair Haven & Westville RR.........| 25. 1,500,000| 900, 0008 &. B., Sept. 98. 80 | .. 
New Haven Street Railway Oo......| 100| 1,250,000| 1, 000.000 2% & A., July '96. | 60 80 
New Haven & Oenterville..........| 100| 700. 000  800,000| . oe 
Winchester Avenue RR... 25 1,000,000 600, oo 45 ss 
New Orleans, La.—Dec 5: 
Canal & Olaiborne RR. Oo 40 240.000 2240, 000 4. & 8., Jan., 98 ne 200 
New Orleans & Carrollton RR......| 100) 1. 200, 000 1,200,000/1% * Q., Jan., 98. 122127 
New Orleans Traction CO. . com. 100 65,000,000] 5,000,000| . l| 8X 
New Orleans Traction CO. . . . pfd. 100 2,500,000} 2,500, 00 ............ € | 10 
aCrescent City RR............. guar.| 100| 2,000,000 2,000,0003 % 8., Jan., 98. 18 | 21 
bNew Or. City & Lake RR....guar.| 100| 2,000,000. 2,000,000 4 % 8., Jan., 98. | .. 
Orleans Railroad ......ccccccccccccee 50 500,000 900.900 185 &. June, 94. 25 27 
St. Charles Street Railway. „ „ 6 „ „6 „ 50 1,000,000 1,000,000 1 X. Jan., 98. 54 68 
New YOPK-Deec 5: 
Central Crosstown |. 2; RN 100 600,000 600,000 2% % Q. 255 ee 
eChristopher & 10th Sts. RR..guar.| 100| | 650,000} — 650,000 2 % Q., July, 98. {160 | 165 
Dry Dock, E. Brdw'y & Battery RR. 100 1,200,000 1,200,000 134 % &., Aug., 98, |180 | 198 
dMetropolitan Street Ry. Co........| 100; 80,000,000 80,000,000 154 * Q, Oct., 98. led e 186 
eBleecker St. & Fulton Fy. Ry.guar 100; 900,000 900,000 Ki X A., July, 98. 887, 87 
SBroadway & Seventh Ave. . g uar. 100 2,100,000} 2,100,000 2% % Q. 8 | 227 
n.Park,N.&E. Rivers RR. guar 100| 1,800,000| 1,800,000 274 % Q. 180 | 183 
Eighth Avenue ) «4 | Sen a 100 1,000,000 1,000,000, —— 262962 „% 848 8*5 
142d St. & Grand St. Ferry RR.guar| 100 780,000 748.000 424 % Q. 860 | 870 
jNinth Avenue .. . guar. 100 800,000 800, O00 160 120 
kSixth Avenue RR............guar 100 2,000,000} 2,000.000 „ „ 0 226 
(Twenty-third St. R. R. Oo..guar.| 100 , 800.000; 600. 000 474 A Q. 885 | 420 
Second Avenue ER. ³·• Ä ee 100 2,500,000 1,862,000 2 % Q., July, 98. 178 10 
Third Avenue RR........... 5 100 2999850 10000008 $2 p. sh. Aug. £8, 156 1 
mAh2da St., Manhatv'le & St. N i 500,000 „500, 000 G e 4 
*Union (Huek)aberry ) Ry. . DAY 100 2,000,000 2,000,000 000990000 00000000€ 175 200 
Ne . 100 15,000,000! 15,000,000 51k 
Consolidated Traction Co. of N. J... . 000, . — 52 
Newark Passenger Ry..... . ea 100, 6,000,000 6,000,000 . 78 bd 
nRapid Transit Street Ry.........| 100 6804, 000 — 504,000 1174 & A. 195 | 206 
Pittsburg, Pa.—Dec 5: 
Allegheny Traction Uo..............| 50| 500, 00 500, 0000 - 
oConsoli ted Traction Co....com. 50 15,000,000 15,000,000 2 x, Jan., 96. * 2054 
Consolidated Traction Oo......pfd.| 50| 15,000,000; 15, 000, 000 8 . May, '97 58411 
pCentral Traction Co.. 50 1. 500,000 1900, 000 1% % Nov. 7, 98 ` 
qOitizens’ Traction Oo.. . . . 50| 8.000. O00 8.000,000 6 % A. i 
rDuquesne Traction Oo. 50| 8,000,000 15:000:000 6 MA. as $3 
sPitteburg Traction Co. . 50 2,500,000) 1,900,00085: 3%, Nov. 7, G. oe 
Federal St. & Pleasant Valley Ry..| 25| 1. 400.000 1. 400, 000 2 &, Jan., '98. ee 26 
Pgh., Allegheny & Man. Trac. CO... 50 8, 000, 00 [2,994,889/2 &, Aug., '95. is vs 
P'ttepurg & Birmingham Trac. Ry. 25| 8,000,000} 3,000, 000 5 %, Jan., '96. 25 2836 
Pittsburg & West End Ry........... 50| 1,500,000| 1,500,000 „ A., June 80,98.| .. | .. 
Second venue Traction Co.. com. 4,000,000 14,000,000 etcese %%. ee ee 
Suburban Rapid Transit Co . 50!  800,000| 200, 0000) eee e NE ae 


* Unlisted. 1 Full paid. Outstanding. + Ex div. 

a Leased to New Orleans lon Company at 6 & on stock. 

b Leased to New Orleans Traction Company at 8 & on stock. 

e Leased to Central Orosstown Rail at 8 & on stock and interest on bonds.. 

d Operating the former Met. Trac. system, that corporation having become extinct. 

e Leased to 28d Street Ry. for 99 years; lease assigned to Metropolitan Street Ry. 

J Leased to 5 West Street & Pavonia Ferry—now Metropolitan Street Railway. 

22 8 Mot abai ien ueri BANT I ats % on Broce unn et 1, e thereafter 9 % 
n Street Ry. for 99 years from Jan. 1, 1896, at §215,000 per annum, 

í Leased to Metropolitan Street Railway for18 % on stock 5 

Leased to Met. St. Ry. for 99 years from April 20, 1892; € * first 8 years, 8 XX thereafter 
Leased to Metropolitan Street Railway for $145,000 per annum. 

l Leased t Metropolitan Street Railway for 18 per cent. on capital stock. 

m Controlled by Third Avenue Railroad by purchase. 

n Dividends of 1% & yearly guaranteed by Consolidated Traction Company. 

o Controls by lease the Alleg’ny, Oent., Cifisens, Duquesne, Fort Pitt and) Pit n Trac. Oo 

p Leased to Consolidated Traction Company for 8 X annum on value o stock 

E= to Censande Traction Company fot 6 X on 000 capital stock. 

v Leased $o Consolidated Traetion E Ok co ena —— 

s Leased to Consolidated TraetienjOomypeny for N on capital etoelr after Qebober, 
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PASSENQER RAILWAYS. | TELEPHONE AND TELEGRAPH OOS. 
Capital Stock. | Capital Stock. 
m| Bate and Date of —— — — —-— Rate and Date of 
NAME. Par Ann Issued. Last Div. Bid. | Asked. NAME. Par ere Issued. Last Dir. Bid. 


New Bedford Mass- Dee 5 
Union Street Railway Oo........... 


Northampton, Mass- Dec 5 
Northampton Street Rr 


ton, M Dec 8: » 
American Be hone Oo.......| 100| 50,000,000| 28, 680, 0004 Q., Oct., '98, 280 
Erie Telegra h Telephone 05... MONT canus loni r£ Aug. 98. 
New England Telephone Co. ..| 10,894,600) 10,804, 600 81.50 , Aug. 98. |188 


New Yoprk.—Dec 5: 


$850,000/|2 X, Feb. 98. — | 150 


=- 


225,000/4 & A., Jan., '98, 165 | 175 


Omaha, Neb.- Dec 5. American Telegraph & Gable Oo...| 100| 14. 000. 000 14,000,0001 9614 
Omaha Street RàVZÄR̃́̃ j «100 5,000,000} 5,000,000| .............. cove 25 80 tral & South Am. Teleg. Oo.....| 100 6,500,000 6,500,000 1 * 3 107 z 109 
8 " mme e TESE ESEESE RE E 0,000, 10,000 1 1 5 ... 
Paterson. N. q.— Dec 5: Franklin Teleg. CX inva 9 % guar as 1000000 ER "- 1 * S — 50 
° aterson Ry. Co. 100 1, 280, 000 1, 280, 0000 54 .. — Tenge - in Gora * 100 6,050,000 4,800,000 l Sr. 98, " 16 
Providence, R. I.—Dec 5: International Ocean Tei Co.guar6%| 100 8,000,000 ...... 18 XQ. * 
United Traction & Electric Oo .....| 100| 8,000.000| 8, 000, 000 34 96, Jan. '98. 69»4| 71 5 8 ous TE Hu 100| 2,000, 0000 80 
i ew Yor ew Jersey Tel. Co. . 100| 5,000,000| 8, 728, 0001 Oct.,"98. 141 145 
Philadelpnia.- Dec 5: *Pacific & Atlantic Teleg..guar. 4 % oa 2.000,000| ...... |2 (hdi à 80 
Fairmount Park Trans. Co...820 pd. 50| 2,000,000| 1,770,000/2 %, Dec. '97. MX .. Postal Tel ph Cable CO.. . . . . . 100| 15,000,000| 18,000, 000 1 % Q. EO us 
Hestonville, Man. & Fairmount....| 50| 1,966,100) 1,968, 1002 , July 15, 98. 42 . Sout’n & Atlantic Telg. Co. guar. 5 % 25  950,000| 559,525 2% % 8. 12 
Hest'nvl'e, Man. & Fairm't..6 % pfd. 50 m 15223,9002 % 8—J ul y, 98. — .. mmercial Union Telegraph Oo..| 25| 500,000 500,000 8 % S., July," 110 [118 

aFairmount Pk. & Had. Pass, Ry.| 50 „000 300,000 8 % Feb. 1, 98. 2914 ^ f estern Union oum ay 5 . . 7,870,000 134 &, Oct., 398. 935 4 
Union Traction oes FT $1244 pd m 80,000,000 umen —— 22 . 4 “a || Div. guar. by Postal Teleg. Oo. 

aM Oltizens Passenger Ry....-..| 50| "600,000| #19250088 share. d . |Miscellaneous.- Dec 5 : 

eFrankford & Southwark Pas. R| 50 LPS 11,875,000/$14 sha’e A—A pr.98 gi .. erican Dist. Teleg. (Phila.)..... 25 400,000) ...... |1 Q., Aug., 98. 14 | .. 
WD e EE Rcs r . E50 
Hrtan & Third Streets Ry....| 50| 1,060,000) 771,076|$9 share A, Mar. 98|275 Joc Chicago Tele hone Co....... y vees ea] MODI" Ausus: 2 m 220 | .. 
oPeople's Traction Oo.............| 50| 10,000,000) +6,000,000/8 %, A., April, 98. „ ¿| +» Central Dist Prt & Telg.Co.(Pgh.).| 100 750,000 j d de 1320184 
rmantown Passenger Ry....| 50 1,500,000} 572, 800 88.25 share—1898. (185 | 1854 [Empire & Bay States Telegraph Oo.| ..| ...... | ...... vase 75 | 76 
„Green & Ooates Passenger Ry. 50| 500,000 150,000 3 % Jan., 1898. 185%) [Hudson River Telephone Co.......| 100| 2,000,000] 2,000,000 1% S, 77 
2 88 | inn 25 d 28 b enn nnn p sued y bey n bL len. Qo uum — 2.500, 000 2,500, 000 234 % Q. 
e s.. —— , p. 97000200009 206€05 / Fer LI * . "t om .... . . b... 
iPhiladel guy ue e — * — 30,000,000 Eg 77^! p: ala, ga 9175 944 Southern New Eng. Tele. OOo... . 100| 8,000,000| ...... oun 
j atherine n geBt...... 2 , —Mar., ©. | ^ 3A 
‘Continental Pass. Ry.. p BUAT., 50 1,000,000 [222,000 $6 share—July,'98.140 | 145 |ELECTRIO LIGHT AND ELECTRICAL MFG. COS. 
asse e . C00. , Oe J ed eee ee 
bnlladeiphia City Paes. Ry... . 50| 1,000,000} 475,000 57.50 share July'98,170 | 180 
‘philadelphia & Gray's Fy. RR. 50 1,000,000] 298,650 88.50 share July '98| 90 | .. Boston, Mass. Dec 5 : = 
(Ridge Avenue Passenger Ry...| 50| 750,000 420,000 812 share, July '98.295 | 300 ||Fort Wayne Electric OOs sessar] 28] sees M — e» | e 
iFaiiadelphia & Darby Ry.guar.| 50 200,000| $2 share July, "98, | — ee Ft. Wayne Elec Oo, T. Sec. Series A.| 25 e 9 » v eos TH — oe 
jl7th & 19th Sts. Pass. Ry. guar..| 50) ........ 250,000 17 % S., July, 98. 1577 General Electric Co fold com. 100 40,000,000) 80,460,000/2 % Q., Aug., 1898. | .. | «. 
jThirteenth & 15th Sts. Pass. Ry. 50| 1,000,000 835,000 811 sh. A., July, 88270 Vh General Electric Co, [new)}...... 100 18,276,000) 18,276,000)  ...... 84 as 
{Union Passenger Ry. Co........| 50| 1,500,000 00,000 $9.50 shre, July '98 228 os T.-H. Elec. CO. T. Secur., Series D.| ..| ...... MAP EN Seen s4 
West Philadelphia Pass. Rv....| 50| 750,000 750,000 810 share, July '98 235 | 250 [Westinghouse Elec. & Mfg. Co. co . 50 . 146,700  .... 8734| 88 
z Jos Pas fà Westinghouse El. & Mfg. Co. ptd. 50| 4,000,000| 3,996,058/134 % Q., Oct., "98. | 59%) .. 
Rochester. N. Y.—Dec 5: Westinghouse El. & Mfg. Oo. assent,| 50 11,000,000) 8,195,126) ...... se lee 
Rochester Railway O0... . . 100| 8, 000,000 5,000,000] MH... 13 | 5 [New Vork. Dec 5: 
Reading, Pa.— Dec 5. | Edison Elec. nrg 7525 jid 2 100 9, 188.000 7,988,000 * 170 |175 
Reading Traction Co. . . ... . . .. | 1,000,000] 1,000,000 Semi- an., Jan. & Jy| 18 20 Edison Elec. g Oo., Brooklyn. . 100| 4, 000,000 2,000, 000 15% 94 Oct., 98. * fe. 
City Passenger Ry. nnn is , ? Edison Ore Milling Oo.............. BUE sen || dcos dada 11 | M 
1 Reading Electric Ry. iiss. 50 350,000 350,000 Jan., 98. 65 Edison Electric Storage Oo......... el TP Ae: 3 23 | B9 
50 1,000,000) 11,000,000 Jan., 98. (General Electric Oo. Told. .. com. 100 40, 000, 000 30,460,000 2 & Q., Aug , 188. 
St. Louis Mo. Dec 5 : neral Electric Oo. [new].... 100 18, 278, 000 18,276, 00 84% 85 
Fourth Street & Arsenal Ry. 80 800,000 150.000 85 * Interior Conduit & Insulation Co...| 100 1,000,000) 1,000,000) .... A15 
Lindell Ry:n] ß (Bl |as Pittsburg, Pa. Dee: 

* National Railway Co Moses eg rns 400,000 144 is *. [15 || Allegheny County Light Oo........| 100| 500, 00 500000 J. & J. 165 |175 
Onna. 3 r4 Fair Grounds....| '' 2.580.000 2.500.000 1 vere ,'98 " 2 East End Electric Light Co..... 50 800,000) 800,000 os 10 
Citizens’ RR. . „ 100 2,000,000 1,500,000 4%, Oct., 98 110 Philadelphia Pa. Dec 5: 

, 100] 2,000,000) se | man MM .. 
Peo e RB. o — 8 ge 2,800,000 1 ct 89 *Electric Storage Battery Oo.. com. 100| 8,500,000| ...... — 535; 
Suolherm Bleokrie ee 53 | ¿ġġ [Electric Storage Battery Co...pfd.| 100| 5,000,000) .. Ton 65 
8 ic Ry. 0 % pref.| 100 ' S 6 *Penna. Ht., Lt. & Pow. go... com. 50| 5,000,000 ...... 6508, p. sh., Oct. ... 
Southern bees E . p 100 1,000,000| 1,000, 0003 %, July, '98 120 | 122 *Penna. Ht., Lt. & Pow. Co..... fd.| 50 5.000 Ur eei 6% 397 = M 
Bt. Lonis, F 100 2,500,000 2,500,000| . - 5 i5 Torthern Elec. Light & Power Go.. 10 6,500,000 580,000 882800 dis. Jan. 11 14 

n po : 5 „000, 4,000, 0003 9$ A., July, 95. Southern Elec. Light & Power CO.. 10 187,500 187,500 -— - 
San Francisco, Cal. Des. -Doei 85 
California St. Cable Han Hit... .. 109 1,000,000) soc. montbly. ie , nen Mette De eec % dle | cum xi ues 
Market Street R, . 180 18.980.900 9 720.080 82.50 share, are, 865% DO [Bridgeport (Conn. ] Elec. L4. Oo....| 25| 5000,60 ... cess 40 25 

r 100 18,750, 18,780,000 Q., 60c. per share. Missouri-Edison (St. Louis) . om. NOE one 11 18 
Presidio & Ferries RR........... 100 3,000,000! 550, n dey 8 r | ee eases s 3 — 
Seranton, Pa - Dec 5: yes (Conn) K 4 rene 177 eee E 12085 — ores a oe 

= 25 or nn, . ower Uo.. , 9292 "TT .. 
Beranton Halmar Dole fene. 6. 888 14 15 |New Haven (Oonn.) Elec. Lt. Co....| 100) 100,000 ... 272. 177 | + 
m Scranton ee ee 8. 100) 500, 500,000 .. wm Narragansett (Prov., R.I.) Elec. Co.] 50 1,200,000 2% Q., Oct., 98. 84 
m Scranton & Pittston Traction Co.. 100, 1,050,000) 1, 080, 000% ... * | ** Rhode Island Elec. Protec. Oo.......| 100ʒ .. 118% 125 
Springfield III Dee 5: Royal Elec. Co. (Montreal) 1, 000, 00000 2%Q 157 188% 
Springfield Consolidated Ry. .... 100 750,000 ꝓ 780,000 . . OW ie —.— Canes) c ding 0 88 1 1,085,000) 1,085,000 d e Se Chii 188 — 
Springfield O.—Dec 5: Woonsocket (R. I.) Electric Co.....| 100| . .... | ...... A á 100 | .. 
Springfield Street Ry. ..... ee 100| 1,000,000| 1,000,000| . . . - T tOn Aug. 17 last by a majority vote of the stockholders the capital stock was reduced 
Springfield, Mass.—Dec 5: to $20,827,200, of which $18,276,000 is common and $2,551,200 preferred. 1 Ex div. 
Springfield Street R.... 226 100 1,200,000 1.166, 7008 % A. 200 207% ALLIED INDUSTRIES. 
Toronto Canada.—Dec 5: 
—Dec 5: 
Toronto Ry. Oo. . . . . . . ... 100} 6,000,000! 6,000,000 134 & 8. 1084 10534 Boston Mass. : 
Montreal Street Ballway Co.. . 4,000,000] 4,000,000 4 % 8. LS |29 Street Ry. Effie e Properties.. pid 2480082 p. sh. Nov.16, 96] -. |85 
W ashington, D. C.—Dec 5: United Electric Securities Co...pfd. 1,000,000 3 * May 2, 88. 92 lc 
Belt R . Co PO ee eee ee LE 50 500,000 500,000 II CETTE s.s.. .. .. New York — Dec 5: 
t...» LEE EEE „„ „„ „4646 1 : A Md 
8³ aia legs Ones, eee eee 2 eter T 12400 600 15408 000 * K. " TAS T a * Oonsolidated Electric Storage Oo.. y —— | t m [ZI 9h 16 
.. Gar yg] es | z á 
eorge eae His m aiia RR ** a sal INN Gasees PTN z 
i MU OY SR es 2 " Worthington Pump Co........com. 40 
er ome SA id 50| 1,000,000) 458.900 2 & Q. 188| 184 Worthington Pump Go. pid OO 00D — 
V Worcester Traction a: - S fata 100| 8,000,000 8,000,000| . 3 1214 Philadelphia, Pa. Dec 5: 
*Worcester Traction Co......6 % pfd.| 100) 2,000,000) 2,000,000/8 3% S., Feb.,’98. |98 |100 ||ġeetylene L. H. & I. Oo. .....$85 pd. ,000,000 ^ 
Worcester & Suburban Street Ry...| 100| 550,000  542,500|4« &, 1897. 1 United Gas Improvement Oo. .serip. yes z 
Wilkesbarre, Pa.—Dec 5: Welsbach Commercial Co.....com 500,000 10 
Wilkesbarre & Wyoming Val. Trac | 100| 5,000,000| 8. 000,000 1%, Jan., 9. AE ee e e pid 500,000 52 
ID «. 525,100 
*Unlisted. f Paid in. 1 Full paid. | Outstanding. Ex div. Welsbach Light Oo., Oanada. ...... 500,000 o 
at i te Man, & Fairmount Passenger Ry. for 6 % on stock per annum. Pittsburg, Pa.—Dec 5: 
ou ric, People'sand Philadelphia Traction companies. Fixed charges d Mie. Oo 
and all indebte ness of constituent and leased companies assumed by Union Traction Com- redes pe tea 5 xc d Oable Go. 9898 - 
pong. " "e. , 1 .. 

c Practically all shares owned by Union Traction Company. Za ‘ 

See eet ar he South wark Passenger Ry. assumed by Electric Traction Oo, Harne, & Smith Dar Qo. -.---com “1,000 16 

e on mpany. "e^ . " «ee 

Controlled by Frankford & Sout wark Passenger Railway. Borner & Smith Car Oo... . .. pid. 2.500, 2% 60 

g Leased to People’s Passenger Railway at $5 per share. Billings & Spencer Co — 86 

h Majority of stock owned by People's Traction Company. Oonsol. Oar Heating Co.. 1 86 

1 — to be at m TRPODY. 88 * Os „„ IVV] sesso | ev» .. ""-* C 

Lease ransier tts ts 00m. "t -"-- 

9 Leased to United Traction Oo men pm 1 of $10,000 per an. in 1866-7-8, $20,000 p. a., In Pratt & Whitney Oo............pfd — ecce t0 
1299-1900 and $30,000 per annum thereafter, payablesemi-annually, rente! declared as a divyi-|Stillwell-Bierce Oo.............c0m. sss... euet Lm 
r Dividend of 10 V, guaranteed by Reading Traction Oo IM Um EE E 

4 — * coe toc Oharles Oar G0 . 1 90 


i Dividend of 6% teed by Reading Traction Com . 
m Leased and operated by the Scranton Railway Company, formerly Seranton Trac, =? Unlisted, 
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BONDS. 


PASSENGER RAILWAY. PASSENGER RAILWAY. 


NAME. Bid. | Asked. NAME. 
Albany, N. Y. New Orleans La. | 
Date o! Quotation— Dec 5, 1898 Canal & cna —. she es 6«.| $150,000 | $150,000 1912 M 
The Alban ese LI . 5a. esse "rave" mig. B. , * .&N. 108 m 
The Albany Ry. 0o......Cons. mig. 5s.| $500,000 23.00 1880 . X. tila | 114i Seen ORI EE... ons dg ee T^ 50,000 1899 M. & N. | 10], | sso 
Tue Albany Ry. G0... Gen. mig. 56. 750,000 | 875,000 1947 M. & N. 1 | 114% [New Orleans 2 ons, mtg. E. 5e.| 5,000,000 | 8,000,000 |1943 J. & J. | 8876) 81 
The Albany By. OO HR Pu mig. fe) Tmo | 28888 i99 M. 2 N. 42 & | fiw Orleans on BE packs let mtg. 6. 416,500 | 899,000 |1908| J. & B. | M 
Watervlel Turnpike & BR..2d mig. ds. 150,000 | 150,000 1919 M. & N. |*116. | .... N Orleans & Carrollton Ris 3d mic. 4 65. 880.000 850,000 1807 EA In“ eea, 
Ter Oity Railway Co....... 1 lst 5s TP TRE vom Lu 5106 = a Railroad OOo. . Cons. mig. 65. 800,000 800,000 1912 J. & J. | 89 vier 
{Interest guar. by Albany Ry. Co. * oas rles St. RR. Co......lst. mtg. 66. 800,000 75,000 1906 J. & D. |103 | sun. 
Princi f MM EAO. aua. hj 500 in escrow to retire New Or- 
Pt ue y. Co : leans Oity RR. Co.'s lst mtg. bonds. 
. Co. 1890,000 outstanding. 
Baltimore Md. New York. 
Date of Quotation—Dec 5, 1898 zs 2e of Quotation— Dec 5, 1898. 
| antic Ave. (Brooklyn) . . . Imp. g. 5a.| 1,500,000 | 1,500,000 |1984| J. & J. 95 
Baltimore City Pass, By.. .1st mtg. poe D 500000 | 1500000 1929 M. & N. 16 | nex | [Atlante Ay (rookiym)lsigen.mig.e| „799000 | "TO |is09 Bi. S. |107 | Is 
Baltimore Trac. Go. Exten. & Imp. g. 68, 1,250,000 | 1,250,000 1901 M. & S. | 103 | 101" 5 anuo Av. (Brookin). Onde. nity. te.) 2,000,000. | 2,9000 eee SEO | E OA 
Bal. Tree Oo. No. Balto div. ist mig. F. 58 1,750,000 | 1,750,000 |]942| J. & D. | 117 | 118 Mo way & rr Ave.lstooná, mig. gs.) 15,000,000 .| Y,080,000 [948i A4, & D. | ee) ocn 
Bal. Trac. Co. Coll. Trust, Ist mtg. g. 58. 750,000 | .. 1800 J. & I. —— ROMQUAY dI AVO. cei ni mig GO| Te | TENEO E S ADS e MS 
ice ae pe gi Co. Convertible 5s.| 800,000 |  ......... 1906| N. & M. 10914 sete} venialia Pd ai Mee coe oe a 1 tas 000 1 7 — ee TaJ, ne e 
Pass. * "^" 96.000 117,000 1912| J. K J. Broad way Surface. LI LI , , , L] — 2 l 
tOentral Pass. . at 86 604.000 880000 1982 M AN H5 | 116 rtd aed Burface..... ......2d még. 5e,| 1,000,000 | 1,000,000 1888. 3. 103 105 
City & Suburban Ry......1st mtg 2 E &«| 8,000,000 | 8,000,000 |1922| J. & D. | 116 mE Oity RR. Co.. Ist cons. mtg. 58. 6,000,000 | 6,000,000 |1941| J. & J. | 114 116 
labe Roland Elev. ............1stentg. 56. 1,000,000 | 1,000,000 1942 M. & S. 118. | 118% (Brooklyn, Bath 2 W NE den mt Be. {000000 | 448,000 |1983 Jag. | US, | 2 
Metropolitan Ry. (Wash.).1st mig. g. 5e. 1,850,000 | 1,850,000 1925 F. & A | 120% | ...... 3 Heights RR. Wen. 1st. mtg. 5s. 9 250,000 250.000 |1941| A. & O. 104 106 
» Q's Oo. ub’n..1st mig 58. 8,500,000 | 8,500,000 |1941| J. & J. 110 
. Brooklyn, Q'a Co;d Sub'n- -iat le g. fae | immo p N á N. | 1046) 15 
Lake Roland Elev. were all assumed by Bleeckor St aE transis. v RR Io gold 5e.| 7,000.000 | 5,181,000 [1945| 108% | ...... 
the Baltimore Consolidated Ry. Co. Cent Pk, N. & E. R. ox Appena 1,200,000 | 1200000 1802 J & D, | Mi 113 
18151,0001n escrow to retire1st.m$g.bds. Central Crosstown RR........1st mtg. 38. 250.00 280,000 1922 M. & N. |18 | 120 
Boston, Mass. joney Island & Brooklyn RR.1stm 800,000 | 800,000 |1908| J. & J. | 108 107 
Date of Quotation Dec 5, 1898. ry Dock. E. Bd Bat'y R. 1,000,000 980,000 |1982| J. & D. | 116 117 
Lynn & Boston RR 1 t 5.879.000 8,702,000 1924 J. & D 164 105 y nth AT & Bat'y R .| 1,100,000 1,100,000 |1914| F. & A. | 101 10844 
ans Boston BR... Ba ue. g. be. 5,879,000 000.000 1002 M.& N. |105 | 10534 hth Av. RR. Co... Cert. indebt. 6 %. 1,000,000 | 1,000,000 1914 F. & A. |108 |... ^ 
CLE bote as ben. g. 5s.| 8,000, REOS [1900 M al ade 4 |42d St., Man. & St. Nich. Av..lst mtg. 6e. 1,200,000 | 1,200.000 1910 M. & S. | 116 118 
nd Street Ry....... Deben. g. 434s.| 2,000,000 T; tree t., Man. & St. N. Av. . ad mtg. inc.6s.| 1,500,000 | 1,500,000 1915 J. & J. 98 99 
. 191,074,000 in escrow to retire outstand- Lex. Ave. & Pav. Ferry RR. Ist mtg. g.5s.| 5,000,000 | 5,000,000 |1993| M. & S. | 128 
ing bonds of absorbed companies. Metro riers 2 . m. ol. tr. g. 58 Ne ge 1997| F. & A. | i18 ere 
y--Gen. cons. mt ,600, , M. 
Charleston S. C. Second Avenue Af be m 800,000 800.000 1909 J. es. e. AS 
‘Date o/ Quotation - Dec 5, 1898. Steinway Ry. (L. I.) . .. ist mtg. g. 6s.| 1,500,000 | 1,500,000 [1922 J. & J. 118% | 115 
n 100 000 47,000 1806 J. & J poas Fary RR. CO.. . Ist mtg. 58.| _ 350,000 850,000 |1919| ...... 110 114 
[dern 2 * ISTE Ist mtg. 5s. 850.000 ho J. K J. Twe : venna ae 064489 6e lst mtg. g. 58. 5,000,000 | 5,000,000 1987 J. & J. | 127 | ...... 
ana on City Ry... Ist mtg. 6s. ’ — 1. . Twen y- treet Ry... . . Ist mtg. 68. . . „ 1909| J. & J. r 
ntrolled by Oharleston St. Ry .Co. Ù e 2 dings Deb. 56 280/000 : 150,000 |1906| J. & J. | 102 104 
rry) Ry..... si mtg. 58. 2,000,000 | 2,000,000 |1942| F. & 4 | 118 
Chicago Ill. iy Westchester Electric RR...1s 5 56. 500,000 500,000 |1943| J. & J. | 111 1125 
Date of Quotation—Dec 5, 1898. $10 ,000 in escrow to retire gen. mtg. | 
Qhicago ity By... a pet? wes 2 ary en ot 55 ore 102% 100 1 in escrow to retire maturing 
Chicago Passenger Ry. . . Cons. mtg. 6s. 1,000,000 600,000 5 rie 18 in escro retir 
mde ager R F.. Gons. mtg. 68.) 1.500000 | 7,500,000 192 A. & 8. . bonds. nnn 
hicago & So. Side R. T........... ..448,| 1,500,000 | 750,000 1907 J. & J. . | = f n treasury, $80,000. 
Ohi West Div. Ry..... lst mtg 4%, 4,040,000 | 4,040,000 1982 J. & J. 105% | ...... 1 Guar. by Union Ry. Oo 
ke Street Elevated RR. ist mtg. g. 56. 7,974,000 | 8,781,200 |1928| J. & J. Jule Toronto 
Metrop. W. Side Elev. Ry..1st mtg. g. 58. 15,000,000 | 15,000,000 |1942| F, & A. | %% nto Canada. 
orth 8 St, KR. . r Ist mig. 58.| 8,171,000 8,171,000 1906| J. & J. | 10494 %% i 8 Ie DID 5. 1898. 
0 cago ...-Oert. indeb. 6s. , , 1911| J. & J PEN Ire ontreal St. Ry............ eene 88 mig. ds. 2,500,000 1908| M. & 8 
N — , , 800 * IT 
pd pep | asoman laan Ni & i | 100 IEMK CIE T Tr sn pn uc a zm 
West Chi RR... let mig. 38. 4,100,000 | 8,969, & N. a 
West Chicago st RR: chine Deben ia 12600000 6 2 85 1011 J Kb. 100% coc [M90.000 in esorow to retire és due in 1901. 
cago - ... Con. m " 5 e 2, , , 1986 5 6 6 6 „ 0 96 96 
iW. Ohicago St. RR Tunnel 181 mig. 58. 1,500,000 | 1,500,000 1909 F. & 4. AN Philadelphia. 
Redeemable at option on 60 da. notice. Co aoe of Quotation Dec 5, 1898 
Hy, Gon, controltey interest of Empire Pass. Ry. c cist mig, fo) $00,000 | ao 9 Zea, . 
which is owned by W. Chicago St. RR. Greene & Coates St. By..........1st mtg. 6s 100,000 | 100,000 188 J. & J. | ce 
Subject to call after Oct. 1 ondes Pas N. Paes. - i mtg. 66) 150000 g 1808 51 1. — * 
silo and interest. T 8 People’s Pass. NE A Was ct — — et py 1911 ; 2 d irata 
1 by * m RR. Qo., lessee. People's Pasa, Hy... ns. mtg.5e-| 1,125,000 | 867,000 1912| M. & S. 
A cago Bi. RR. Co. Phila. Ci alee d 8 Stk. tra. cert. g. 4&| 5,98, 2100 1948| ....., 10534 | 10534 
Cincinnati, O Philadelphia Rag Do Telst mig. Se], 200,000 | 3200000 1817 7 & J. | igs n 
: Thirteenth & - l. tr. g. 46. 1,800,000 | 1,018,000 |1917| F. & A | 104 | 105 
Date o/ Quotation—Dec 5, 1898 Une P — Ry. . ait mtg Te. 100,000 100,000 |198| A.& O | E 
7 re. 000 | 500,000 101 A. & O. | ee | o 
Oi: am. Gort Ry lgt Depp ege song ee en T, | losg | at Went End e e | MA aa Ao ons 17 
e ag S| MOS | Taos om] a, | 10 | ii 
Bs Gov, eee Penick e | ay Has MS | Sa ac | d Tao LEE EE "TT 
seemaelby ine Gada Hb Ey e dE edere SERE LT ai 
180,000 reserved to retire lst ow be bds. eople’s Traction lines purchased. 
Cleveland, O. i Pittsburg, Pa. 
Date of Quotation—Dec 5, 1898. E cr "eats ue nta 500 1981 
aBrooklyn Street RR. Oo...... Tract u. 2. 000 | 500,060 M. Ss. 
e ee 1005 Oftisens) Traction Oo osi mig. Ge.) 108 | 875,000 il 
CCCP ons’ Traction Oo.........-.18t mtg. Se.| 1,250,000 | 1,250,000 |1927] A. & O. | HB, |... 
eveland Electric Rx. Co. Ist mtg. C. 58. 8,500, 2,000,000 1905 J. & J. | 103 posne Traction r mig. Be.| 1,500,000 | 1,500,000 1999 J. & J. | 11294 | .... 
jumbus (G.) Cent. ity...let mig. &.5e.| 1500000 | 18000000 1513 — Fei A Planni Vales sienne. MOD 50,000 [1918 J. & J. E 
aHastCleveland R. . . let mig. 88. 10000009 | 100000 110 M. &S, |ior | “ids Millvale, Kina &SharpebUrg 2 150 4,750 040 des M N. — 
Ft. Wayne (Ind.) Elec. Ry. Ist mtg. g. 68. 600,000 vs .&B. oy at er a Fede eg eme). MANI ; j 750,000 1928 M. & NX. as 
68. d PALK 1922| M. & N. rg, Crafton nsfleld........... 586. 250,000 250,000 |1924| J. & . 
T o ) 2 p ATIS é a mM. om 200,000 200,000 1915 J. & J. map heer dhe 3 „ TETA Ist mtg. 5s 750,000 750,000 1927| A. & 6. —— d 
1$1,900,000 in escrow to retire bonds of 600,000 600,000 1912 J. & BD. TM Pittebure ed ren n v me NAP Ist mtg. 5s.| 1,500,000 | 1,500,000 |1929| M. & NW. As 
absorbed compantes, marked a. Erh, Allegh. & Manchon. mig. 52. 1,900900 | 19 [1999 4. . — | Ls 
[Interest guar. by Cons. St. Ky. Co. Second Ave. Traction Oo........ bene] ox 2,500.000 rey 1984 + = 8 COME, ee 
Detroit, Mich. Sub. Rapid Transit Railway Co. .. 66. 500,000 | 500.000 1918 M. & S. 
Date of Quotation— Dec 5, 1898. ’ e — 
Detroit Citizens’ St. Rr. . . Ist mtg. 58. 7,000,000 | 8,835,000 1906 A. & O 98 1 EPICA A 
5 BAS barh Belle Isle Ry. . Ist mig. 6s. "400,000 877,000 1902 A. & O. * 0⁰ Date of Quotation — Dec 5, 1898, 
e Detroit Ry. . . . . . mig. 58. 1,800,000 | 1,800,000 1925 J.&D. | 100 | 105 ||Newport Street R 
150,000 in escrow to retire bo 2 * — nb? eese. Ooupon 5s} — 50, 
pdt Qty Ry. and Grand River St Ry As United Trac, & Elec. CO. - Ist mtg. g. 56 9,000, ad ee ER | tuac | a 
P 9 8,260,000 1988 M. B, 108 109% 
New Haven Conn. St. Louis. 
Date of Quotation— Dec 5, 1898, Date of Quotation—Dec 5, 1898, 
New Haven St. Ry.........1st mtg. g.5s.| 600,000 | 600,000 918| M. & 8, | 108 {Baden & St. Louis RR. 
New Haven (Edgewood Dir. Jie ga. 250,00 | 250,000 |1914| J. & D. | 107 | .... ||Omes Ave. & Fair Gds. ond geen: | seen beUa R- 
cd etre ME , alzas |i |e 
n e r venue b.. eee Sheet + LLLI ' * LI L] 
bem, F. | 100,000 | 94.00 M.&8. in . Hemp. His., Un. De. & Mer, Terziim! 1.8 | NUM masas 11, LX 
With interest.  *"Unmiisted. , 
With interest, 


Digilized by Google 


352 


ELECTRICITY. 


[Vou XV., No. 22. 


* 


PASSENGER 


RAILWAY. ` 
Amount. 


Interest 
Due] periods. 


NANE. | Issued. Bid. | Asked. 
St. Louis. 
Date oj Quotation— Dec 5.1898 
Jefferson Avenue Hy............1s$ mtg. 5e. 400,000 400,000 1906 M. & N. | 101 108 
Lindel] Ey. Co...................- „Ist mtg. 5e| 1,500,000 1,500.000 |1911| F. & A. | 107 109 
Wigsourl RR. Coo .. ... 1,000,000 — 700,000 1916 M. & 8. | 107 108 
Mound City BB. Oo.... .... Ist mtg. 6s.| 400, 000 800,000 1910 A. & O. | 101 108 
eople's RE. Co. e ist mtg. 6e. 125,000 126,000 |1902| J. & D. 98 101 
780 RR. Oo. . S Ad mtg. 78. 75,000 75,000 |1902] M. & N. | 9734 | 100 
eople's RR. Co................ Oons. mtg. 68. 1,000,000 800,000 |1904| J. & J. sus] xis 
St. Louis & E. St. L. Electric..lst mtg. 6». 75,000 75,000 |1906| J. & J. 100 101 
8t. Louis R eee m . be. 2,000,000 2,000,000 1900 M. & N. 10044 101% 
St. Louis & Sub. By......... lst mtg. g. 58. 2,000,000 1,400,000 |1921| F. & A. | 108 104 
St. Louis & Sub. Ry................ Income 58. 800, 000 800, 000 U(— ......... 65 70 
Southern Electric By. , Cons. mig. 6e.| 500,000 500,000 1909 M. & N. | 118 116 
Taylor Avenue St. By. lst mtg. g. ĉe. 500,000 500,000 1918| J. & J. 112 113 
nion Depot RR. Oo... Ist cons. még. 6e.| 1,091,000 1,091,000 1900 A. & O. | 10244 108 
Union Depot RE. Oo......... Cons. mtg. 6s.) 8.500,000 1,787,000 |1918| J. & J. 114% | 115 
Oontrolled by 8t. Louis RR. Oo. 
Controlled by Union Depot BB. Oo. 
Controlled by Lindell BR. Oo. 
$200,000 in escrow to retire 1st & 2d 
mtg. 
$600,000 in escrow. 
200,000 in escrow to retire lst mig. 
ods. 
San Francisco Cal. 
‘Date of Quotation— Dec, 1898. 
California St. Cable BE.....1st mtg. g. 5s.| 1,000,000 900,000 |1915| J. & J. 115%) 117 
t Ferrles & Cliff House BL mtg. 6e. | 650,000 650,000 |1914| M. & 8S. 114%) ...... 
Geary St., Park & Ocean Ist. mig. 5s.| 1,000,000 671,000 1921 A. O. | 100 
Market St. Cable Ry. Co. ... Ist mtg. g. 6s.| 8,000,000 | 8,000,000 1918 J. & J. 1285 129 
Metropolitan By. Oo................. Ist mig. 200,000 | ....... foresee] Ed oe 
Omnibus Cable Oo............... lst mtg. 66. 2,000,000 | 2,000,000 |1918| A. & O. | 126 | . 
Park & Cliff House RR... ... Ist mtg. 6s.| 850, 000 850,000 1912 J. & J. 106% 10814 
Park & Ocean RR... .. . . .. ... Ist mtg. 66. 250, 000 250 000 1914 J. & J. 112 „e, 
Powell St. Ry........... e . lst mtg. 66. _ 700,000 700,000 1912 M. & 8. | ...... 128 
utter St. Ry. Oo............... Ist mtg. g. 5e.| 1,000,000 900,000 |1918| M. & N. | .... | coss 
+Oontrolied by Market St. Ry. Oo. 
Washington D. C. 
Date of Quotation— Dec 5, 1898. 
Belt Ry. OG IE O 108 mtg 58. 500,000 450,000 1920 J. & J. 51 LEO 
Columbia Ry. duis ‘e mtg. 66. 500,000 500,000 1914 A. K O. | 118 |125- 
Eckington & Soldiers’ Home, ~ mtg. 66. 200,000 200,000 |1911| J, & D. 100 | 106 
Metropolitan RR. Oo.. - Coll tr. cons. 66. 500, 000 500,000 1901 J. & J. 198 | ..... 
1$50,000 in escrow to retire 1st mtg. bds. 
Miscellaneous. 
Dute of Quotation— Dec 5. 1898. 
Bridgeport Traction Oo........ Ist mtg. 56. 2,000,000 | 1.683,000|1928| J. & J. x. 
Buffalo (N. Y. th Oo. ... Cons. mtg. 5s.| 5,000,000 | 8,548,000) 1931 E. A. 11255 114 
Citizens’ St. R. (Ind polis). Ist oon. m. 58 4,000,000 | 8,000,000/1988| M. & N. 79 80 
Crosstown St. Ry. (Buffalo). Ist. mig. 58. 8,000,000 | 2,866,000|1932| M. & N. 1104. 111 
Columbus (O.) St. By...... 1st cons. g. 58. 8,000,000 2, 261, 001982 J. & J. 108 105 
usolidated Traction (N. J.).1st mig. 5 15,000,000 | 18,965,000 1938| J. & D. 107 | oe 
Crosst’n St. Ry. (Colu's, O.)..1s¢ mtg.g.5s| 2,000,000 572, 000 1988 J. & D. 102 102% 
enver City Cable Ry. Ist mtg. g. 68.) 4,000,000 8, 800, oo00 1920 J. & J. 18 22 
Denver Con. Tram’y Co. -Oon. m. g. 58. 4,000,000 922.000 1838 A. & G. 80 83 
Louisville (Ky.) Ry. . Ist cons. mtg. g.5s.| 6,000,000 | 4,981,000|1980| J. & J. 116 11 
Minneapolis St. Ry. Ist cons. mtg. g. 58 5,000,000 1, 050, oo0 1919 J. & J. 10056 101% 
No. Hudson Co. Ry. (N. J.). Cons. mig. 58| 8,000,000 2, 878, oo0 1928 J. & J. 104 | ..... 
o. Hudson Oo. Ry. (N.J.)..2d 85 5s. 550,000 550, 000 1928 M. & N. | .... | e 
No. Hudson Oo. Ry. (N. J.). . . Deb. 68.) 500,000 489,000 1902 F. & A. | .... |... 
Paterson (N. J. Ry. . . Cons. mtg. g. 6e. 1,250,000 | 1, 000, oo0 1981 J. & D. 108 1085 
Rcchester (N. Y.) Ry............ Ist mtg. 5s.| 8,000,000 | 2, 000, oo0 1980 A. & O. 95 100 
Bt. Paul City Ry... ... .. Cons. g. 5s. 5,500,000 4,298,000 1987 vrewsun [sev] se: 
St. Paul Oity Ry. . .. DOD. g. 06. 1,000,000 1,000,000 1900 wave ue esses sees 
781.000, 000 in escrow to retire lst and 
d mtg. bds. 
1$800,000 in treasury. Bonds guar. by 
Buffalo Ry. Co. 
4$760,000 in escrow to retire bonds of 
O. C. St. BR. Co. 
$87,000 in treasury. 
£960,000 res ved to redeem prior liens. 
20,000 in escrow. 
*With int’rest 


ELECTRIC LIGHT AND ELECTRICAL MFG. OOS. 


Boston, Mass. 
Date oJ Quotation— Dec 5, 1898. 
Edison Elec. Illuminating Oo., Boston... 


026,000 


2,026, 
General Electric Co., gold coup, deb. 5s..| 10,000,000 


Pittsburg, Pa 
Date of Quotation— Dec 5, 1898 
Allegheny County Light Oo............... 6e. 
Allegheny City Electric Light. . 4s. 
Westinghouse Elec. & Mfg. Co. Sorip 6e. 


Miscellaneous.—(Dec 5, 1898.) 
Edison El. Illg. Oo. (N. York) Ist m. 5e.. 
Edison El. IIIg. Co. 

Edison Elec. Illg. Oo. cab . 
Edison Electric Light (Philadelphia). 
Edison IIlg. Co. (St. Louis)) 
Mo. Elec. Lt. Co. (St. Louia)...18$ mtg. 6s. 
Mo. Elec. Lt. Co. (St. Louis)...2d . 68. 
United Elec. Light & Power Oo(N. Y.). 


TELEPHONE AND TELEGR 


Miscellaneous. 

Date of Quotation Dec 5. 1898. 
American Bell Telephone. . fa. 
North western E GG . 
N. V. & N. J. Telep & Tel Oo. ge n.mtg.5e 
Chesapeake & Potomac Teleph. CO. . 58. 


FE 
388 


— 
» 


8888888 


[SEX 


*0e0900909 


Quar. 156 | .... 
1922 9990900900 109 110 
1911 J. & J. 106 eee 
1918 A. O. %% 900600 
26060 M. » . LIII 
1910 ee R e . 1 1 1 Y 6992 „ 2260 
1993| ...... 120 x 
1940 ec 110 115 
1928 F. & À. | .... | e 
1909 A. & O LELA ZA] . ee 
1921| Q r. | eese 

PH. 


106 | ... 
108 | .... 


ALLIED INDUSTRIES. 


Miscellaneous. 
Date oj Quotation— Dec 5, 1898, 


American Electric Heating..... eo 68. 


Oer hon nom 
Worthington Pump Oo — .. 
*Unlisted 


‘Nominal 


1911| J. & D. 

[ZXX 99909099900 15 19 
6969966 2 „ „ „ 6 60 622 H 25 
1942 J. & J. W 100 
1904 I. & B. 0.0 0 22 220 
8 EE vesaer 


NOTES FOR INVESTORS. 


Late quotations forcopper are: Electrolytic, 12.65@12.75c.; Lake, 12.75@180.; 
casting, 12.65@12.75c. 


The Cleveland-Chagrin Falls Electric Railway Company has bonded its line for 
$300,000 and will build an extension to Warren, O., at once. 


The Buffalo (N. Y.) Railway Company has declared a quarterly dividend of 1 
per cent., payable December 15. Books reopen December 16. 


_ The Philadelphia '' Times” states that of the total of 135,000 shares of the Elec- 
tric Storage Battery Company, 104,704 shares changed hands last month. 


The underwriting syndicate of the Baltimore Consolidated Electric Light Com- 
pany has the privilege of subecribing at par for 200 shares of the new company —$5: 
a share to be paid—for every $10,000 bonds held. There will be no bonus stock. 


Receiver Jump, of the Terre Haute(Harrison) Street Railway & Electric Light 
Company, has filed his report for the first year of the receivership jnst ended. It 
shows a balance of $14,000 from the year’s operation, but this does not cover the in- 
terest charges on the old debt. 


The statement of the instrument output of the American Bell Telephone Com- 
pany for the month ended November 20 was: Gross output, 35,159; returned, 
15,486; net output, 19,673. For the same month in 1897 the gross output was 29,023; 
returned, 7,817; net output, 21,206. 


Twenty-one first mortgage gold 53 of 1889 issued by the Columbus /O.) Consoli- 
dated Street Railroad have been drawn for the sinking fund, and will be paid by the 
Central Trust Companv on aud after January 1, 1899, at 110 per cent., together with 
the coupon maturing January 1, 1899. 


The directors of the General Electric Company have declared a dividend of 
$17.50 on the preferred stock, payable D ember 22 to stockholders of record Decem- 
ber12. This makes the total back dividends paid $29.164. On October 24 $11.663 
8 share was distributed among the holders of preferred stock. 


On January 2 the Boston Elevated Railway Company will pay to the share- 
holders of the preferred stock of the West End Street Railway Company a regular 
semi-annual dividend of 4 percent. The dates of the closing and the opening of the 
. have not been set but they will probably be December 17 and 31 re- 
spectively. 


In the calendar for the Dacember term of the Supreme Court which will con. 
vene at Albany, N. Y., this week are nineteen cases against the Albany Railway, 
fourteen against the Troy City Railway Company, and three cases against the rail- 
road is reference to the accident at Cohoes on Libor Day when & number of lives 
were lost. 


The Chicago City Railway Company has declared a dividend of 3 per cent., pay- 
able Dacember 31. Books close December 16 and reopen December 21. The com- 
pany, it is stated. proposes to increase its stock at the January annual meeting from 
eas ere to $14,000,000, and the stockholders will be given the right to subscribe 

or it at par. . 


The Metropolitan Street Railway Company of New York has declared a quar- 
terly dividend of 13 per cent., au increase of à per cent. for the quarter. It is pay- 
able January 16. Books close December 28 and reopen January 17. In exactly one 
month the stock of the Metiopolitan Company has gone up 21 points. On Novem- 
ber 5 it closed at 1643 ; Monday it closed at 1853. 


A very noticeable feature is the great increase in the consumption of copper in 
Germany as compared with England and France, this being mainly due to the de- 
velopment and extension of the manufacture in that country of electrical plants and 
appliances. In England this important and valuable branch of trade has not devel- 
oped to anything like the same extent as it has done in Germany. 


We learn from Philadelphia that all the machinery in the works of the General 
Electric Automobile Company has been installed and active operations are about to 
begin. Contracts amounting to $100,000 are said to have been made with the com. 
pany for the new type of delivery wagon running 60 miles on two chargings at a 
cost of 60 cents, and 220 of the new type of physician’s carriage are wanted at once. 


The Edison Electric Illuminating Company of New York has decided to offer 
toits stockholders the privilege of subscribing at par to 9 per cent. of holdings at 
the time of closing the books for the next dividend. It has been suggested that the 
present stockholders be given an extra dividend of 1 per cent. for this year, and 
that e suggested increase of the quarterly rate be considered for the first quarter of 
the coming year. The net earnings of the company continue to show a handsome 
increase. 


Albert H. Johnson, president of the Nassau Electric Railroad of Brooklyn, ar- 
rived at New York on the Campania on Saturday. In & published interview he 
states that his trip to London was undertaken in the interest of a project to estab- 
lish a great trolley system in that city. He declares that he has partly succeeded 
in his efforts, and that modern trolley service iu the largest city of the world may 
be only a question of a short time. Tbe New York News Bureau" says: It is 
believed in well informed circles that Mr. Johnson's sudden recall indicates a hasty 
consummation of the ' deal’ between the Nassau Company and the Brooklyn Rapid 
Transit Company." 


The Consolidated Railway Company of Baltimore has decided to issue $500,000 
of additional stock. This stock will be offered to the present stockholders in pro- 
portion to their holdings at par, which is $25 a share. The Consolidated Railway 
Company has outstanding $9,172,000, and its authorized capital is $10,000,000. It 
has held in the treasury $828,000, and from this the $500,000 to be issued will be 
taken. The object in erent out the additional stock is to secure funds to pay for 
the Ellicott City branch of the Columbia & Maryland Railway, which the company 
bought, and to meet the cost of reconstructing the line and getting it ready for opera- 
tion. 

The Cincinnati Enquirer” says: The order of court for the foreclosure of 
the mortgage on the Columbus Central Street Railway, which has been awaited for 
a long time, will probably be soon followed by the sale of the road, which will be 
bought in by the bondholders or by the committee representing the bondholders. 
There remains afew matters of minor importance to settle before this can be done, 
after which the $1,500,000 held in bonds on the property will be satisfied. As to 
what disposition is to be made of the road after the property is bought in for the 
bondholders cannot be stated now, though the intimation that the Columbus Street 
Railway is making preparation to buy it in has a good source for authority.“ 


A Wilmington, Del., paper states that an electric railway syndicate with large 
capital, which contemplates building a trolley line from Philadelphia to Baltimore 
has its eyes on the Wilmington & Brandywine Springs Railway, and it is understood 
an effort will be made to secure it or acontrolling interest in the near future. The 
syndicate, it is understood, hopes to have a series of electric railways in operation 
within the next few years between Philadelphia, Wilmington and points southwest 
and south. If the Brandywine Springs road is acquired, the plan is to build a road 
running from that point to Kennett Square, Pa., and from Kennett Square to New 
London, and thence by a route which will touch at all the more important towns in 
a southerly direction, terminating in Baltimore, where it is likely that arrange- 
ments can be made for a link to Washington, and possibly further south. 
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NEW YORK, DECEMBER 14, 1898. 


EDITORIAL NOTES. 


The New York Herald 
bas of late been disouss- 
ing very thoroughly the 
existing telephone situa- 
tion, and has given some 
figures showing the expenses and earnings of the 
American Bell Telephone Company since its incep- 
tion which are exceedingly interesting to say the 
least, 

According to the Herald what was known as the Bell 
Telephone Association was organized without capi- 
tal in Boston in 1877 for the ostensible purpose of 
exploiting the patents granted to Alexander Gra- 
ham Bell the year previous. The following year, in 
1878, the so-called New England Telephone Com- 
pany was organized, with a total capitalization of 
$200,000, only one-quarter of which represented 
cash, with the right to use and to authorize others to 
use and manufacture telephones under the patents 
taken out by Bell. The Ball Telephone Company 
was organized in Boston with Gardiner G. Hubbard 
as president in 1878. Of its total capitalization o 
$450,000 the Bell patents represented $100,000. 
Shortly after this, in 1879, the New England Tele- 
phone Company and the Bell Company were consoli- 
dated, taking the name of National Bell Telephone 
Company, having a capital stook of $350,000 paid in, 
whiob, using the Herald's figures, was accounted for 
as follows: Patent rights to use a Bell telephone 
in all parts of the United States, $650 000; tele- 
phone and apparatus, $83,000; 4-10 hs interest in 
New York distriot system, $35,000 ; Chicago district 
system, $45,000; Boston district system, $17,000; 
Lowell district system, $5,000; cash, $10,000.’’ 

In 1880, or after the suit between the Western 
Union Company, which had begun putting in a tele- 
phone system in New York City, and the National 
Bell Telephone Company had been practically won 
by the latter organization, the Massachusetts Legis- 
lature incorporated the American Bell Telephone 
Company with a capital stock of $10,000,000. Re- 
garding this new corporation as organized the Herald 
says: 

g It was to make and use and license others to use 
telephones, and license publio and private lines and 
district exchanges, with a capital stock of from 
$1,000,000 to $10,000,000. The new company or- 
ganized with $7,350,000 ‘paid in.’ The patent 
rights, leases, good will, eto., of the National Bell 
Telephone Company were put at $6,500,000 ; patent 
righte, eto., in the Telephone Ex shange in Boston, 
the year before worth $17,000, at $306,000, and cash, 
$343,100. Eaoh share of stook in the National oom- 
pany was now made into six shares, and the stock in 
the new company almost immediately sold at par." 
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Dating from this period telephone companies 
sprang up all over the country as offshoots of the 
parent oompany. The New Vork Telephone Com- 
pany, formerly known as the Metropolitan Tel- 
ephone and Telegraph Company, is one of these, the 
American Bell Telephone Company owning a large 
portion of the sto:k of this corporation as well as 
exacting a royalty of $14 a year on each instrument 
in use. An idea may be gotten of the exclusive 
monopoly enjoyed by the American Bell Telephone 
Company since 1880 when it is stated that, beginning 
with an actual cash oapital of $513,100, the gross 
earnings during the past eighteen years are given as 
$65,401,736.02, while the operating expenses during 
the fame period were but $22,391,971.44, leaving 
an apparent profis of $43,009,764.58. The capital 
stook of the Bell Company at the present time is said 
to be $30,000,000, on which dividends of 18 per cent. 
are being paid. 

The above figures would seem to prove oon- 
clusively that a oharge of $240 a year for unlimited 
telephone service, as demanded by the local oom- 
pany in New York City, is exorbitant, and could be 
reduced by more than one-half without affecting the 
stability of the organization, and we are pleased to 
learn that another attempt is to be made at the 
approaching session of the New York Legislature to 
reduce the cost of teleohone service throughout the 
State, with a better prospeot of success apparently 
than at any previous session. That an entirely 
satiefactory measure will be adopted by an Albany 
Legislature can scarcely be hoped for, and it is there- 
fore gratifying to know that there are positive 
indioations of relief in another quarter. The new 
People’s Telephone Company, whose canvassers are 
now at work thronghout the oity, is meeting with 
more encouragement even than was anticipated, aod 
has already obtained nearly 10,000 subscribers, tho 
number at which it promises to begin business. 
This company, with a paid-up capital of $5,000,000, 
and backed by several prominent members of the 
New York Board of Trade, is the first independent 
organization that has fucoseded in gaining a foothold 
in the metropolie, and deserves, as it is getting, the 
hearty support of all persons interested in obtaining 
telephone service at reasonablo rates. 

x 3 & 
Wonderful strides have 
been made in the street 
railway mileage of this 
country since 1880, the 
extent of which cannot 
be fully realized until the actual figures are placed 
before one. The tenth census, taken eighteen years 
ago, or about the time the trolley first made ite ap- 
pearance, showed a total street railway mileage in 
the United States of but 2,050 miles. With the ex- 
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ception of a few miles of track used for experimental 

purposes, animal motive power was  univer- 

sally used. The eleventh census, taken in 1890, 

showed a street railway track mileage of 8,123 miles, 

of which about 1,260 miles, or slightly over 15 per 
cent., was being operated hy electricity. Of the 
8,123 miles of track but 488 miles were being oper- 
ated by cable, showing that even at that compara- 
tively early period of electric traction the latter 
form of motive power was far more popular tban 
traction by cable, owing undoubtedly to the fact 
that the cost of installing it was less. It is since 
1890, however, that the great increase in the use of 
electricity a8 a motive power has taken place. A 
report issued by the Street Railway Journal in 1897 
placed the total mileage of street railway in this 
country at 15,718 of which 13,765 miles were being 
operated by electricity. This showed a decrease in 
animal traction for the seven years preceding 1897 
of 83.3 per cent. and an increase of the use of electri- 
city of 990.7 per cent. Daring the same period the 
figures given show that cable traction had by no 
means become very popular, there being an increase 
of but 51 miles. At the present time it is estimated 
that the street railway mileage in this country 
ranges in the neighborhood of 16,300, of which prota- 
bly some 15,600 miles are operated electrically, aud 
it is thought that at the present rate of increase the 
olose of the century will fiud tbe United States pro- 
vided with a network of street rail ways aggregating 
a mileage of 20,060, The Street Raihcay Review re- 
cently publisbed a short article bearing on the sub. 
jeot of street railways in which it brought out the 
greatness of this industiy in a rather unique way. 
Amorg other things it said : 

“If the street railways were to be sold the sum 
realized would easily pay the debt of the United 
States. A fair estimate of tbe paying passengers car- 
ried by the street railways per annum would be 
2,660,000 000, and this would be increased by 50 per 
o2nt. it the transferred passengers were included.” 

Referring to the amount of power required to 
operate all the railways, it continues in the following 
strain: 

It is estimated that the power stations have an 
aggregate capacity of 525,000 HP., and consume 
per annum 2,300,000 tons of coal, evaporating 
3,300,000,000 gallons of water. To operate the 
present street car equipment would require 320,000 
horses, which, if harnessed two abreast, would form 
a solid procession extending from Chicago to Cleve- 
land; but to transport the passengers carried by 
electric cars in the slower-going horse cars would 
necessitate oue-third more car: than now, aud this 
would extend the line of animals to 480 miles.” 

The fact that Europe, with a population of about 
400,000,009, bas at the present time but in the neigh- 
borhood of 10,000 miles of street railways, whereas 
thiscountry, with a population of one-fifth the num- 
ber, is provided with over 16,000 miles, cer- 
tainly speaks well for tbe progressivenessand energy 
of the people on this side of the Atlantic. 


X ck x 


Several rather sensational 
articles have lately appeared 
in England condemning the 
manner in which the city of 
London is lighted, and 
claiming moreover that if is the darkest capital in 
Europe. Whether this is so or not we leave our 
teohnical contemporaries on the other side to decide, 
as several of them were apparently eager to pick up 
the gauntlet thrown down. What however is more 
surprising to as, and no doubé will be to our read- 
ers, is that the Police Department of London does 
not make use of the telephone. According to one of 
our English contemporaries, there is not a police 
station in the whole of that great metropolis 
equipped with an instrament that bas become al- 
most as common and as necessary in New York City 
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as the electrio light. The absence of the ’pbone in 
o 1e of the most, if not the most important branches 
of the city’s service is due, so it is alleged, not to 
auy fault of the local telephone company, but rather 
to an unusual conservatism exhibited by the author- 
ities, who have repeatedly deolined to avail them- 
gelves of the privilege. In this respect the authori- 
ties of London are apparently ehowing the same 
spirit which prompted many of the banking houses 
to decline to have a telephone installed on their 
premises on the ground that it was not quite re- 
epectable.”’ 


How the Police Ddpartment in acity such as Lon- 
don can get along without some speedy method of 
communication such as only the telephone can eup- 
ply is incomprehensible to the ordinary mortal on 
this side of the Atlantico. In New York City in the 
event of a child's becoming lost or a person disap- 
pearing every police station in the department is 
notified to that effeot by telephone in less than half 
an hour ‘rom the time the news is received. We 
should like to know how this sending out of a gen- 
eral alarm and desoription is accomplisbed in Lon- 
don. Possibly a dozen messengers are dispatched to 
make the roauds of all the stations, or the telegraph 
is made use of, Ara contrast to the methods adopted 
in London it may come as a surprise to some of our 
Enylisb readers to learn that during civil and mili- 
tary parad«s in New York City booths are ereoted 
along the route the procession will follow, to enable 
the Chief of Police at headquarters to be constantly 
kept informed as to the whereabouts of .the parade 
or told of any unusual disturbance. The Fire De- 
partment of London, in contrast to the Police De- 
partment, bas telephones in all the fire house, but 
the arrapgement is such that when a fire call is sent 
by telepbone it is obliged to pass through several ex- 
changes entailing considerable loss of valaable time. 
This objectionable feature could be overcome by an 
expenditure of $50 a year for each station, but small 
as the cost would he it is apparently considered hy 
the authorities wilfal extravayanoe, and matters are 
left as they are. In New York arrangements have 
recently been completed for attachirg telepbones to 
every lamp-post havirg the ordinary signal box, 80 
that communication may be established between the 
location of the fire and headquarters. 


Under the Searchlight. 
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AT the Merchants and Manufacturers’ Board of 
Trade meeting at the Hoffman House in this oity, 
on the evening of the 7th inst., the Telephone Com- 
mittee, of which It. M. Walters is chairman, reported 
the draft of a bill to be submitted to the next sersion 
of the Legislature making it unlawful in any city of 
this State containing a population of 500,000 or 
more to charge any single telephone sub<criber more 
than $50 a year for any number of meerages less than 
1,000 transmitted within the corporate limits of eaid 
city, or to charge more than 5 cents for each message 
in excess of 1,000 ; persons or corporations overoharg- 
ing to forfeit $100, to be recovered with the excess 
charges by the person paying the overcharge, if 
action is begun within one year, The Telephone 
Committee is composed of R. M. Waltera, chairman, 
Leo Schlesinger, Amasa Lyon, Charles Heckman, 
Francis O'Neill, Andrew Patterson and C. Du Brul. 

x xx OK . 

ACCORDING to the Times- Democrat of New Orleans 
an expert inthe employ of the New Orleans Tele- 
phone Company has jast returned from Europe 
where he bad an opportunity of seeing the much- 
talked-of telephone newspaper of Budapest, regard- 
ing which he says: Tue apparatus in my room 
consisted of a curved steel trap to go over the head 
with a very small ear piece at each end. Jb was 
at ached to a flexible oord about fourteen feet long 
and oould be moved about as one chose. There 


was alco a Fort of buzzer fixed in the wall and when 
anything of special importance was about to be 
transmitted it gave out a faint hum. Over the buz- 
zer was a printed programme for the day, including 
numerous musical selections and several recitations 
of poetry. iclapped the thing on my bead imme- 
diately and was startled to hear a deep bass voice 
bellowing a stream of Hangarian of which I under- 
stocd not a word. I had no idea it would be so loud. 
The speaker seemed in a tremendous hurry and his 
gabhle was sumetbing appalling. Between com- 
munication, the machine made a olacking noise, like 
winding a clock—why, I could never learn. I sam- 
pled the musio later and found it good. The 
thing was certainly great fun until the novelty 
wore uff, and I used to take it to bed with me some- 
times. They talked advertisements over it between 
the news items, and I was told that they got a good 
rate. Bat 1 have my doubts about it paying. I 
encountered hardly any citizens who had it in their 
houses. They seemed to regard it as a toy to amuse 
foreigners." 
KR NK k 


A CONVERSATION by telephone lasting three 
minutes may be carried on from Berlin to any part 
of Germany for twenty-five cents. For a conversa- 
tion with a looality outside of the German Empire 
the fees range between fifty cents and one dollar. It 
is unnecessary to state that the above raten are con- 
siderably lower than the rates charged by the Ball 
monopoly for long distance service in this country. 


* 3 * 


THE would-be automobile cab drivers in Paris are 
obliged to take lessons in tbe bandling of the horse- 
less vehicles before being allowed upon the publio 
thoroughfares. The Compagni- Generale, which owns 
the oahs, has, so it is said, a trainirg track nearly a 
mile in extent over which the apprentices run eleo- 
trical carriages until they are proficient in guiding 
them. The track has all the varieties of pavement 
that abound in Paris, with billy spots, eto., and 
dummies representing trucks, human beings, bioy- 
clists and animals are distributed along the course. 
The apprentioe dodges in and out among these until 
he has perfect control of himself aud his vehicle. 


x „ X 


AN officer of the New York Telephone Company is 
said to havea telephone directory brought from San- 
tiago by a telepbone man, a member of the Seventy- 
first Regiment. It shows that there are some ninety 
subecribers to the telephone exchange at Santiago, 
who paid the neat little sum of $25 each per month, 
or $300 a year, for the service. Has the American 
Bell Telephone Company already turned its attention 
to Caba? 

& & * 


DISCOURAGING rumors are afloat regarding the 
prospects of the Paria Exposition of 1900. Little 
real progress has been made on the huge buildings, 
and it is thought possible the Exposition may be 
postponed until 1901. President Faure has visited 
the grounds and tried tostimulate the work. Bot 
the recent strike and difliculties between the munioi- 
pality and the Government have left poor prospects 
of completion in time. 


New Albany, Iud.—William Rothrock, proprietor of 
the White Cloud mills and an extensive land owner in 
Harrison county, this State, is interesting local capital- 
ists in a projected electric road from Nevin, Harrison 
county, to Leavenworth, Crawford county, by way of 
White Cloud and Wyandotte Cave. The proposed line 
is to be thirteen miles long and extends from the Cory- 
don branch of the Lon'sville & St. Louis Air-line to the 
Ohio river. Mr. Rothrock bas a plan for supplying 
power for the proposed road that is novel and at the 
same time practicable. He proposes to place a power 
house at White Cloud, which is about the center of the 
road and on Blue river, and generate by water power 
the electric power for the road. 
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PRACTICAL POINTS IN STREET RAIL- 
WAY ENGINEERING.* 


BY W. A. HARDING. 


It was suggested to me that rather than present 
to you a paper fall of data, eto., I should call 
your attention to the different points of interest and 
problems that are met with in practical street rail- 
way work, so you could start a discussion and give 
to each other your personal experiences. 

First, I must call your attention to the fact that 
i$ is impossible to make any arbitrary laws for the 
conduct and management of street railway property, 
conditions altering under various circumstances; 
financial conditions, condition of travel, nature of 
ground, locality, speed and olimatio conditions, all 
require different management and different problems 
to solve. 

A road running through a very thickly populated 
district with good roads, eto., has the cost of opera- 
tion at a minimum and can afford to spend a few 
thousand dollars to raise Jow joints, pus in plenty of 
feed wires and keep cars well painted. 

But take a road running out far into the suburbs 
and sparsely settled distriots: to put up feed wire, 
keep up voltage as it ought to be and to raise low 
jointe would bankrupt the company, and as for 
painting cars, it is out of the question. Many a 
country read runs through marshy land, making low 
joints the rule. Tne mud and water may bethrown 
all over the cars. and if this is of an a'kaline nature 
you can easily see what becomes of your paint. 
Motors that ander ordinary conditions are called 
water tight will here fill with water unless extreme 
measures are taken to provide against it. 

The choosing of a suitable car and equipment in 
the past consisted of buying oar, track and motor, 
without any reference as to their suitability to each 
other, and car or track would have to be rebuilt to 
fit. I remember a company that bought long 36 ft. 
combination oars, closed in the center and open, with 
seats at each end, having two massive four-wheel 
center pivot trucks, and putin two 15-HP. motore. 
Grades were from 3 to 12 per cent. It was only 
a short time before the motors were completely 
roasted. The company then went to the expense of 
cutting the body down to two-thirds size, taking 
one truck and lengthening ont to 7 ft. and putting 
in two 15-HP. motors. The equipment now ran very 
satisfactorily, but owing to poor construction of the 
oar body, they would hog-back’’ in a very short 
time, necessitating constant renewals of subsills, 
eto. 

Now what cars shall we use? Take a supposed 
case. For winter the publio demands a five-minute 
schedule and the average load is from 25 to 35 
people, during rush hours say 100 people per load. 
We do not want to haul around a large car empty 
half the day, so we will put on a 22 ft. car, as large 
as is advisable for a single truck, with two motors 
and large and roomy platforms; if in a cold climate, 
preferably vestibuled. Now if the cars should bea 
little crowded, the platform would always acoommo- 
date a few. When the rush comes on one or two 
trailers could be added for a few hours. If quickness 
and dispatch in unloading are not the predomi- 
nating features, or too many transient passengers, a 
large double truck trailer oar is in my mind much 
the better. They are easier for motormen to handle 
than two single track cars, easier to ride, easier on 
the track joints, require one conduotor in place of 
two and can make muoh faster time. 

Daring the summer the eame rule applies, except 
that when the climate allows, open 10-bench cars 
should replace the closed ones. If travel warrants 
it, there is still a better field for larger oars (which 
have side entrances) making less units. 

Now in the suburban districts sometimes the 
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smaller cars will not accommodate your passengers 
and yet you eay you cannot afford to put on wore cars, 
Now you oan use your large cars to ad vantage. In faot, 
you can sum up the whole problem as followa : Use 
the largest seating capacity cars that a eatisfactory 
sóbedule will warrant. For suburban travel where 
speed is the main point double trucks having four 
motors oan be run faster than single trucks, with 
less wear and tear on equipment, track and passen- 
gera. 

A word as to trucks. They should be built with 
the side bar in one piece, having no bolts or rivets 
except where the oross br ces for hanging brakes are 
placed. Brake shoes should not be hung on links, 
but in such a way that they caunot kick and will 
take up their own wear. An average wheel base of 
8 ft. is proper for single trucks when under a 22-ft. 
olosed body, or 10-seat open bench oar. Springs 
should be graduated to allow the car to ride easily 
without undue oscillation. The same rule applies 
to trucks for double equipment only the wheel base 
should be as short as the motor truck will allow, 
also allowing for the car to oscillate sideways. 

The motors should be carefally chosen for the 
work to bedone. A powerful motor if put undera 
light car hauling trailer will slip the wheels on the 
track and the oar will not make sufficient speed; 
but if car body, tracks and motor are of sufficient 
weight to get the best traction, the train will now 
make faster time. The bearings of the armature 
should be large and fed from below with wick feed 
from oil, with box above to bold wool waste with ad- 
ditional oil in plaoe of the usual plan of dope. Sach 
bearings should be built outside of the motor frame 
and also protected by large ciroalar disks to prevent 
the oil from working iuto the motor. 

The commutator should be made of gool drop 
forged copper bars, the diameter to be as large a3 
possible. In G. E. 800 we use a bar 1! in. high. By 
using soft amber mica between the bars the commu- 
tator wears smooth and keeps it polished. The 
number of slots in the armature should be kept as 
low as possible, it being oheaper to make repairs 
when four to six coils cau be put inio one slot; 
aiso coils should be machine wound, a thing not jot- 
sible with all our armatures now. 

A motor, if carefully kept cleau, tbe brushes 
properly treated and changed eaoh might aud not 
abused unnecessarily by the crew, will lass without 
rewinding for from four to five years, and even 
longer. With proper attention to brushes, commu- 
tators of the modern type should wear not more 
than | in. per year. 

It will take too long to go*into track and line 
construction in this paper, but I will juss touch on 
a few points. 

How are we to vet the voltage raised ata distant 
point of the line where it is required for only a few 
weeks in a year? The cost to install a storage bat- 
tery or booster, or to put up more wire, is all out of 
proportion to the returns. Take oue of your dyna- 
mos with a capacity equal to the load demanded at 
this particular point. Change your two switches to 
double throw. When thrown up all connections are 
for running as a dynamo on the switchboard in the 
usual way. By throwing blades down, the + of 
machine is thrown onto an auxiliary bus bar and the 
— onto the positive main at the switchboard, mak- 
ing this particular dynamo in geries with the station. 

The equalizing switch is left open; the field wires 
are not altered. The dynamo is now run at what- 
ever voltage you need, may be 200 or 300. The 
feeder that goes out to the point of the line where 
you wish voltage raised i3 now thrown onto this 
booster, as we must now callit. Again, if the feeders 
are properly adjusted, a switoh and fuse can be put 
in between the circuit breakers of several sections 
and a whole district raised in voltage, if only fora 
few hours duriug rush time. As the station usually 
holds a reserve unit, there is no additional outlay or 

expense needed. In case of a breakdown or disabled 


generating unit, the boosting would be discontinued 
until auch time as repairs were made. i 

Accumulator traction has greatly improved —bat- 
teries are more darable—and it certainly has a fature 
of its own. Cars running without interference from 
outward souraes or with each other cannot be over- 
locked, but I think they are not generally suitable, 
for the expense of chauging batteries on all the out- 
lying districts of a large system would be enormous. 

A few of the disadvautages are: increased weigbt 
of car, an expensive roadbed, depreciation of the 
batteries and difficulty of recharging under all con- 
ditions. 

I was asked the comparative cost of operating 
different systems of street railway, and will quote 
from the report of H. H. Vreelaud, president of the 
Metropolitan, New York, the following statement: 


Expense of operating horse cars 17 87 cents per mile, 

Expense of operating cable cars...16.42 * ve 

Expense of operating electric ears. 10.22. i 

In each case conditions were equally favorable for 
the system used. 


ELECTRIC TRAMWAYS OF MONACO. 


The electric tramway recently installed at Monaco 
bears a superfioial resemblance to the Claret and 
Vuilleumier surface contact system which has been 
employed to some extent in Paris, where it has not 
proved entirely unnhjestionable. In the system 
used at Moute Carlo there are contact studs, but 
there is an absence of complexity in the working 
parts which constitutes an advance ou several other 
systems that have been more or less disoussed. It 
will be readily understood that the authorities of the 
principality would not adopt any method o* trac- 
tion which might conceivably detract from the ap- 
pearance of the streets. "They maintained that the 
demaud for a tramway was by no means exigent, 
and unless some system could be devised that would 
iu no way iuterfere with the appearance of the 
roada they were averse to a tramway. 

In these cirenm-tances a system was proposed 
which has now been construoted and which presenta 
no oonspieaous features in the road way besides the 
ord iuary traction rails. The contact stada, to which 
reference will be made in due course, are placed 
between the rails, but they present little obatruc- 
tion. 

The site of the tramway is, p-rhaps as well 
known as that of any other in Europe, and prob- 
ably no other oin surpass it in charm of scenery. 
Every visitor to the Riviera is familiar with 
the pieturesque citadel of Monaco, the capital of 
the little principality that inolades besides the oity 
a strip of coast a^hout nine miles in length, which is 
flauked close in shore by the French province of the 
Maritime Alps. The rock-crowned heights behind 
the terraced streeta, the blue stretches of the Medi- 
terraneap, the sinuous indentations of iunumerahle 
bays that form the varied shore line, and the brilliant 
sunshine of southern France compose a pioture that 
ought to make the fortune of auy tramway syndi- 
cate whioh was fortunate enough to secure tlie requi- 
Site concession. Some idea of the situation of the 
tramway may be gathered from the accompanying 
illustrations. Tbe first view includes practically 
the whole route. At the railway station near the 
base of the promontory on which stands the citadel 
of Monaco, is the western terminus of the tramway, 
while beyond the next point the towers of the 
Casino at Monte Carlo can be faintly traced. The 
route follows the shore-line closely, and in the 
second illustration a oar appears ascending the 
Avenue de Monte Carlo, the Citadel of Monaco ap- 
pearing in the background at the right. The main 
line extends beyond the station to the boundary of 
the principality at Saint-Roman. The total length 
of the route from Monaco to the Casino is about 
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three miles. It is intended to construct a line from 
the‘railway station at Monaco to the town proper, 
and ultimately the system will bave a total length 
of about six miles, but this will form only a first 
stage in an important line of eleotrio railways to 
connect Monte Carlo and Mentone via Nice. This 
will enable travelers to enjoy the incomparable pano- 
rama whioh the sbore presents without the interrup- 
tion of the numerous tunnels through which the ex- 
isting railway passes. 

The permanent way of the lines now constructed 
consists of grooved girder rails weighing about 73 
lbs. per yard, spiked to transverse wood sleepers and 
tied by rods at the usual interval, The sleepers are 
covered with the road metal to the level of the rails, 
which serve for the return oirouit as in the overhead 
trolley system, and are therefore thoroaghly bonded. 
The gauge of the track is one meter. The gradients 
are numerous and varying. A view of tbe principal 
one on the Avenue de Monte Carlo is shown below ; 
ite length is 1,320 ft., and the rise is 1 in 12.5, ooca- 
sionally increasing to 1 in 11. There are specially 
sharp curves, 66 ft. being the shortest radius whiob 
it was necessary to use. 

SYSTEM OF TRANSMISSION. 

Current is conveyed to the oars by underground 
cables, and contact studs, which are obarged only 
when the car is passing over them and they are 
being pressed by the contact shoes that are placed 
under each car. The oontact studa are disposed 
alternately in two parallel lines, each placed ata 
distance of about 10 in. from the nearest rail. 
These studs consist of a contact piece, shaped like a 
mushroom, with a shaft or stem screwed into an iron 
cylinder. In the lower part of the same cylinder, 
whioh is threaded throughout its whole length. 
there is previously screwed a piece of copper, pre- 
senting an interior oylindrical orifice in whioh is 
soldered the end of the cable which serves to con- 
duct the current. The whole is solidly fixed ina 
blook of wood which is itself encased in a oast 
iron box. In the negative or low potential series, 
these iron boxes, which completely surround the 
wood boxes, have an exterior base forming a single 
body with them. They serve as an eleotrio screen, 
and they are connected to the traction rails by a 
copper cable. When the boxes are placed in position 
they are fixed to the transverse sleepers by means of 
long sorews passing through the exterior base. In 
the other, or high potential series, the boxes are un- 
provided with un exterior base, and do not entirely 
fill the wooden box. They are secured interiorly to 
the sleepers. This latter series of boxes transmits 
the ourrent from the feeders to the motors. By sup- 
pressing the exterior base of the iron box the dis- 
tance is increased between the metallio part of the 
stud and the rail, and the loses that might be 
produced by leakage is diminished. The cables 
which are inserted in the lower part of the studs 
connect them electrically to commutators or auto- 
matio switches placed in small pite constructed at 
intervals along the line. These pits have a depth of 
6 f$. 6 in., a length of 8 ft. 6} in., and a width of 3 
ft.6 in. They contain twenty-two switches ar- 
ranged in two horizontal series, six upon each of the 
smaller walle, ten upon one of the Jarger. The fourth 
side is left clear so that inspection of the apparatus 
may easily be made. The various apparatus are 
affixed to boards of oreosoted pitch pine seourel by 
oorner irons fastened to the walls of the pit, which 
is itself covered with a coating of cement. 

Above the free side there is a manhole covered 
with an iron lid, beneath whioh there is another 
cover, closed firmly by bolte, which forms a hermet- 
ioal joint, designed to prevent the entrance of water 
into the pit. 

Tbe switches consist of an electro-magnetio 
bobbin, in which moves a bar of soft iron tbat aotu- 
ates an iron plate. This plate or armature carries 
three small pieces of carbon electrically united hy 
the plate itsel. When this armature is raised them 
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carbons coincide with three copper contacts (placed 
under the bobbin) which are themselves insulated 
from each other. One of the contacts is permanently 
uDited to the principal feeder, the other two are 
connected reepeotively to the cables communicating 
with two successive contact studs of the high poten- 
tial series, and on the other hand with contacts oor- 
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without causing the shoe to rub along the surface of 
the street. The tops of the oval heads of the studs 
project above the surface about .55 in. 

Referring now to the sketoh which gives a dia- 
grammatic view of the oirouits, the operation of the 
system oan be explained in a few words. Contact 
studs, numbered respectively 1, 3 and 5, belong to 
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BIRDSEYE VIEW OF THE ROUTE OF 1HE MONACO ELECTRIC TRAMWAYS. 


respond ing to the neighboring switobes. As soon as 
the bobbin is demagnetized the iron plate falls and 
the studs, whioh when in contact witb it are at a 
potential of 500 volts, naturally fall out of oircuit. 
A magnetio blow-out placed beside the switch pre- 


the negative or return series, while numbers 2, 4 
and 6 represent the high potential or feeder series. 
In order to put the oar, of which the contact bars A 
and B are placed as shown in the figure, in motion, a 
small battery in the oar is put in cirouit with bar A, 
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CAR ASCENDING THE AVENUE DE MONTE CARLO. 


vents tbe formation of an aro when the iron plate in 
falling outs off the current. 

As in other contact systems, the ourrent is taken 
from the studs by parallel contact bars placed under- 
neath the oars. In this case these bars are two in 
number, aud they are supported by pieces of iron 
fixed to the motors. A double system of levers ao- 
taated by a self-regulating spring is said to give a 
sufficient pressure of the shoe upon the contact stud 


the other pole being constantly connected to earth 
tbrough the oar wheel and track rails. As soon as 
the current traverses the bar A, the stud 1 conducts 
it to an eleotro-magnet, and thas to the return oir- 
ouit, wbioh is formed by the rails in the usual man- 
ner. While the current continues the magnet is 
energized and attracts and holda the plate of iron, 
putting it in the feeder oirouit and making 
connection with the atuds numbered 2 and 4. 
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The ourrent from the main feeder thus passes 
through the stud 2, and by means of the iron oon- 
tact bar B to the motors, the return current passing 
by the stud 1 and the magnet to the rails. The 
battery i8 rendered at once useless, as the return 
current serves to keep the magnet energized, and so 
to keep the feeder oirouit open while the contact bar 
A is over etud 1. As soon as bar A touches stud 3 the 
return current passes by a new oircuit and traverses 
the coil of the second magnet. At the same mo- 
ment a plate is drawn to that magnet and studs 4 
and 6 are connected to the feeder. Inversely, as 
soon as bar A has lefé stud 1 that magnet is de- 
energized, and stud 2 is ont out of tha circuit, stud 4 
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DIAGRAMMATIC VIEW OF CIRCULTS.— 


beiog still fed by the second switch. The studs are 
piaced at intervals of 16 ft., and each pit serves to 
work 45 studs, extending over a length of 281 ft. 


ROLLING STOCK. 

The carriages are of a novel type. They were 
built especially for this service, and they are 
mounted on Brill 21-E tracks. The truck is of 
meter gauge and its wheel base measures G ft. 6 in. 
The wheels are 33 in. in diameter. On each axle is 
mounted a Thomegon- Houston motor (type G. E. 53). 
The oars are fitted with electro-magnetic brakes in 
addition to the ordinary hand brakes, and there are 
two sand boxes. i 

The cars, which have accommodation for thirty- 
six passengers, twenty-four inside and six on each 
platform, have two compartments, for first and: 
second olass passengers respectively. The extreme 
length of the car over the dashboard is 27 ft. 6 in, 
the platforms being 4 ft. 2 in. long. The body is 
thus 19 ft. 2 in. in length. The width of the body 
is U f$. 11 in. at the floor sills and 6 f$. 8} in. over 
the poete. Each compartment accommodates twelve 
persons, the seats being placed tranaversely, those on 
one side of the aisle being single seats. In the first- 
olass compartments the seats are upholstered and 
covered with olive plush, aod in the second olass 
they are of cherry wood laths with high backs. 
The windows have cherry sashes and are fit ed with 
spring roller blinds. The platforms have folding 
gates. The exterior of the car is painted a dark 
olive green with the coat-of-arms of the principality 
in the center of the waist panel. | 


Opening of the Dusseldorf-Crefeld Light Railway. 


The London Electrician, quoting from the Electro- 
technische Zeitschrift, gives the following particulars 
of the official opening on November 10 of the light 
railway between Diisseldorf and Crefeld and the new 
bridge built for it across the Rhine near Düsseldorf. 
The line, which has been built by Messrs. Siemens 
& Haleke, has a total length of 14 miles, the length 
of the track being 18} miles. The steepest gradient 
is only 2.5 per cent. As it will toa certain extent 


carry trucks between private sidings and the State 


railways it has been built standard gauge. Two 
sizes of motor oars are used, those for local traffic 

. being fitted with two motors of 20 HP., while those 
for long distance work contain two 35 HP. motors. 
A power station of 360 kilowatt capacity furnishes 
current to the overhead line, and an accumulator 
sub-station bas also been erected containing two 
batteries each of 118.8 kilowatt oapacity. A speed 
of 25 miles an hour will be attained on some seo- 
tions of the line. | 


PROF. GEORGE FORBES ON LONG DIS- 
TANCE TRANSMISSION OF ELECTRIC 
POWER. 


Prof. George Forbes, F. R. S., M. I. C. E., who 
needs no introduction to American eleotrioal engi- 
neers— especially considering his ‘connection with 
the Niagara Falle works — bas just been reading an 
interesting paper before the Sooiety of Arts, Lon- 
don, on tbe subjeot of Long Distance Transmission 
of Electric Power." The following is a report of 
the most important portions of the paper : 

Ibis sabjeot (long distance transmission ] bas been 
much talked about, but little bas been done, and 
even at this moment there are few people who real- 
ize what a vast field there is in this way for inveet- 
ment of capital on a sound commercial basis. Hith- 
erto people have been appalled at the capital re- 
quired for copper conductors. In the present paper 
I bring forward nothing new. I use the methods 
which have been used for shorter distance?, and I do 
not propose to suggest the use of electric pressures 
whioh have bitherto been oonsidered unattsinable. 
In all cases it is assumed that the power is generated 
by a waterfall driving a turbine which rotates a 
dynamo machine. The electrio pressure may be 
raised by transformers. It is then carried by bare 
copper conductors to a point perbaps hundreds of 
miles distant; the pressure may tliere he lowered. 
The ourrent is then pasted through an electrio motor 
which drives stamps, or mills, or pumps, or hoists, 
eto. In this paper there is no time to devote to 
consideration of different systems or kinds of ma- 
ohinery, or of replacing copper by aluminum. It is 
a plain unvarnished tale of the ordiuary methods in 
use extended to somewhat greater distances, 

Daring the progress of the electrio works at Niagara 
Falls, attention was much given to the eoonomio 
problems involved in the transmission of electric 
energy toa distance. But in that case clearly the 
followiog financial conclusion ruled the conditions : 
It is always more profitable to bring the works re- 
quiring power to the eleotrio cource of power than 
to transmit the power to a distance provided—and in 
most echemes this is a large if—you oan find oon- 
sumers to come to your locality. At Niagara this 
seemed likely, and consequently distance transmis- 
sion beyond 25 miles was considered undesirable in 
the first instance. . 

I am bere as an advocate of very distant trane mision 
in all cases where it pays, and I know that it will 
yield a splendid return in many oases that have come 
under my notice. In all cases it would pay if there 
were a demand for the power at suitably high rates.. 

Of all industries to whioh, it is applicable, gold- 
mining is the one whioh bascome mostly to my 
notice as wanting a continuous supply of power day 
and night, and often without any economical means 
of getting it except by eleotrio transmission. In 
these oases it will often be profitable to the gold- 
miner to pay a high prioe for his power. 

‘The distances with which I have had to deal go up to 
250 miles in India, New Zealand and Egypt, and if 
the Rhodesia mines sbow generally suoh returns as 
the Geelong and Selukwe mines have done, I have 
shown that the power of the Viotoria Falls may be 
economically transmitted in some cases to 500 miles 
and pay well. 

Waterfalls will be valuable assets in the future. 
At present the difficulty of using their power gen- 
erally lies in the fact that there is no demand for 
power in the neighborhood. Some industries, like 
those connected with aluminum and carbide of cal- 
cium, are ready to go considerably out of their way 
to plant their works near a source of power. There 
are not many such industries. 

I will now speak to the financiers who may think 
of taking up eleotrio transmission. 

TO FINANCIAL MEN, 

The finanoiers in the city of London or elsewhere 

who enable the projects of engineers to be oarried 


out, even when they possess no teobnical knowledge 
have a wonderful instinct by which they know the 
important points to be certain about before support- 
ing a scheme withtheir money. Erroneous opinions 
on engineering points may foratime prevail, but 
not for long. 

Many examples of this insight might be given, but 
let us confine the matter to long distance electrio 
transmission. I will give you four objections whioh 
are always raised : | 

1. Has electric power ever been carried to such 
distances as you speak of ?? The answer is No." 
But elestrical practice is advancing by strides. In 
1852, at Munich, Marcel Desprez earned great ore dit 
for transmitting electric power 35 miles and getting 
a return of 25 per cent. But, in 1891, 70 per cent. 
efficiency was obtained between Lauffen and Frank- 
fort, the distance being 108 miles, 

2. Are you sure that no new electrio difficulties 
will arise when you go beyond the 103 miles of trans- 
mission, which has been accomplished ?" The 
answer is, We are sure of this from the tests made 
at Frankfort.“ [Only one difference between short 
transmissions and the 108 miles from Lauffen to 
Frankfort was found to exist and it had been antioi- 
pated by me in preparing the Niagara works. In 
1892, I laid it down as essential for the works at 
Niagara, in order to be prepared for long distanoe 
work and for other reasons, that the frequenoy of 
the alternations should be as low as the oonstruotion 
of a good dynamo would warrant. In 1894, the tests 
at Lauffen-Frankfort were publisbed, showing that 
without this low frequenoy no good efficiency could 
be got from the long distance power transmission 
owing to the great self-induction of the line. ] 

3. The fioancier again asks, *‘ Are not the losses 
by leakage on a long line insurmountable?!” The 
answer is, There is hardly any loss by leakage. 
There is loss of power used up only in warming tbe 
transmission lines." But this loes can be caloulated 
acourately, and in those cases where the wasted 
power costs little enough, we are glad enough to 
waste it if it saves copper, whion is the great cost. 

4. The business man then asks, Well, but if you 
allow a great loss of current in transmission, do you 
not require an enormous quantity of copper to carry 
the extra current which you have to generate?” 
The answer is at this is perfeotly true if you allow 
the losses to be too great, but up to a loss of 50 per 
cent. on the transmission line you are always saving 
copper by baving greater losses on the way. In fact, 
every engineer who has made a serious study of long 
distanoe transmission will bear me out when I say 
that the cases in which eleotrio transmission will pay 
oau be clearly differentiated from those which will 
not pay, and the whole question is principally one 
of £ s. d. Also, that all engineers will agree as to 
what is the principal item of expenditure, viz., the 
cost of copper under the conditions of existing prao- 
tice. Improvements may reduce this cost, but oan- 
not increase it; hence the financier may be sure of 
the data of expense, and if he oan be equally well 
assured of the data of revenue he has before him 
everything required for forming a sound judgment. 
Let us take three cases, 

1, Suppose a water-power is utilized for distant 
transmission of 200 miles to a gold mine where 
transport is difficult and the ore rich. Suppose that 
the miners are ready to pay £100 per annum for 
each horse-power delivered oontinuously to the 
stamps, eto.—I am taking what may be looked on 
by some as an extreme case, but there are many such 
places in the world—suppose that it is a gold field 
employing only 1,000 horse: power continuously, the 
gross income is then £100,000 per annum. This is 
a large sum, and will warrant a very large capital 
expenditure. 

Now if it is a case in which 20,000 volts of eleotrio 
pressure may bs used, less than 900 tons of copper 
is required, after 50 per cent. has been added for 
self-induotion, giving an inefficiency (inverse of effi- 
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ciency) of only 1.4. Thus 1, 400 horse-power will 
have to be generated at the waterfall end of the 
transmission line for 1,000 horse-power delivered at 
the other end—the gold mine. The hydraulic and 
eleotrio machinery are not likely in a favorable case, 
even with costly transport, to exceed £14,000. The 
working expenses are small, and olearly the great 
thing to be considered is the cost of copper. This 
might amount to £80 per ton of copper laid or £72,000, 
Very likely the whole ocet would be under £100,000, 
which with a maximum possible annual expenditure 
of £20,000 would produce a revenue of £80,000 per 
annum or 80 per cent. Iam sure that actual cases 
exist where this might be done. 

2. If the distance were 400 miles, all other things 
remaining the eame, the only serious difference is in 
the cost of copper, whioh rises to £288,000; and tak- 
ing £32,000 for the other expenses, the capital ex- 
penditure is £320,000. If the annual expenses were 
£20,000, which seems impossible, the net income is 
£80,000 or 25 per cent. 

8. Suppose the distance still 400 miles and all 
other things remaining the same, but only £50 being 
paid per annum for the borse-power; bere we have 
still £320,000 of capital expenditure, and a net in- 
come of £30,000 for 1,000 horse-power delivered or 
9 per cent. 

Of course, it is understood that while cases can 
ooour where these figures apply each case must be 
examined on its merite. 

Looking at the last case quoted, the delivery of 
1,000 horse-power at 400 miles, using 20,000 volta 
(or 200 miles with 10,000 volts), the financier would 
say 9 per cent. was not good enough for such a ven- 
ture. I will now show how he may get 40 per 
cent., asing the same machinery, the same copper 
aud the same annual expenses. This leads me to 
say a few words to the great copper companies. 

TO COPPER MERCHANTS. 

I have now the pleasure to lay before you a sim- 
ple financial transaction whioh copper merchants ór 
others would willingly make, and whiob may avoid 
the huge capital hifherto required by those who 
would transmit the power, and will inorease the 
dividends on money spent in the transmission. 
What I propose is to divide the capital account into 
two parte—ordinary stook which may be looked upon 
as speculative, and bonds on the copper which would 
be as sound an investment at could be desired. 

Taking the last oase mentioned, the capital oharges 


Are: 
8,600 tons of copper at the extreme value of 


£15 a ton . sses vius Era e URS Q e d . £270,000 
Putting in place at £5 a ton......................... 18,000 
Hydraulic and electric machinery, eto. 82,000 
Total capital required.............................. £320,000 


Moat of this capital is required for copper, whioh 
may be taken away if the company fails, and is an 


absolutely safe security. 
The value of the copper is........................ . £270,000 
Cost of removal (uncalled capital) 138, 000 


On the £270,000 a mortgage may be raised, and 4 
per cent. ought to cover the chanoes of a change of 
market value. Thus we have— 

Annual payment on mortgage. . £10,800 

All we have done is to raise a mortgage on the best 
possible security. This might be done by the copper 
companies, who often have too much material in 
stook not paying interest, or the money could easily 
be obtained from independent eapitalists. Let us 
now see what difference this has made upon the bal- 


ance-sheet. The capital charges are: 

Putting copper in place. . eene £18,000 
Hydraulic and electric machinery................ 82,000 
£50,000 

Annual gross receipts—1,000 horse.power at 

Less annual expenses. . . £20,000 

Mortgage on copper . 10,800 
Annual net receipt. . e 2 £19,200 


or almost 40 per cent. 
By this simple transaction we reduce the total 


capital required by the transmitters of power from 
£320,000 to £50,000 for 1,000 borse-power delivered, 
and we bave inoreased the rate of interest from 9 per 
cent. to 40 per cent., which ought to satisfy moet 
people. 

This scheme I have laid before the manager of one 
of our largest copper companies, and he entirely 
approved of the general lines. 

Before leaving tbis part of the subject, I wish to 
make it quite olear that none of the figures whiohb I 
have given up to the present must be taken as ap- 
plicable to every case that may arise; the cost of de- 
veloping the power at a waterfall depends so much 
upon the height of the fall, accessibility, eto., that no 
kind of an idea can be given of the oost without 
some data to go upon. The costs used in the above 
calculation are over the mark for the moet favorable 
cases and the cost of copper is also too high. An- 
other factor is the size of the works. The larger the 
scale the smaller is the relative cost of works. 

All that I bave tried to make olear is that if there 
be a large and continuous demand for the power, and 
if the value of the mechanical power to the gold 
miner or others is great, the distance to which it can 
be transmitted with financial success is not limited 
to one or two hundred miles. 


TO ENGINEERS. 


Up to the present date financial men have not real- 
ized the value of long distance transmission, Engi- 
neers, too, have been so much engaged with eleotrio 
lighting and traction that few have devoted much 
time to its study. The last nine years of my life 
have been devoted almost entirely to eleotrio trans- 
mission and the last four yeare to very distant 
transmission. 

At present there exist no printed tables for facili- 
tating caloulations, such as civil engineers possess in 
other branches of the profession. In the oase of 
eleotrio transmission, every engineer must prepare 
bis own sets of tables and curves to work from. I 
have been compelled to work these out for myself in 
various units. In England we use miles, tons and 
pounds sterling. In America the unita are 1,000 
feet, the pound avoirdupois and the dollar. In Egypt 
the metrio system prevails. The flow of water, too, 
must be taken in oubio feet per minute, gallons per 
day, meters per second, the Californian ‘‘ miner’s 
inoh,’’ or the New Zealander’s unit, whioh is called 
a te bead.’’ 

You will believe then that I possess a mass of 
tables and curves, and these might be worth pub- 
lishing if the time had arrived, whioh is not perhaps 
yet. During these years, however, my methods 
have become so simplified that I venture to bring to 
your notice one curve in relation to the one special 
question of efficiency and cost of transmission lines. 
I¢ is so simple in ite present form through a gradual 
evolution that I cannot help thinking that it may be 
of use to others. 

In transmission schemes the cost of copper beoomes 
so all-important, when dealing with long distances, 
that it helps more than I can tell you to have simple 
means for estimating even roughly the cost and effi- 
oienoy under various conditions. 

I feel some diffidence in laying before you these 
methods because there is nothing new in the results, 
and all the results can be obtained by the ordinary 
methods. They bave, however, been invaluable to 
myself. These methods are particularly useful for 
getting out preliminary estimates quiokly. 

Here let me say that in all preliminary work on 
the oost of long conduotor lines I never take notice 
of the resistance of the conduotor, nor of the value 
of the ourrent. I deal only with the current density 
and loss of volte. It is the same thing under a dif- 
ferent name. But it is what you want. 

Again, I never use in caloulations for my own use 
the efficiency of the conductor system. It is far 
more convenient to use the inefficiency or the re- 
oiprooal of the efficiency, whioh is also the ho rse- 


power put into the generating end of thé line to de- 
liver one horse- power at the other end. 

I give you these suggestions for what they may be 
worth as the result of long experience. 

I suppose everyone present is aware Of the fact 
that if you had a case where the power cost abso- 
lutely nothing, you would use the leas? copper and 
bave the cheapest arrangement, with an inefficiency 
of 2, i. e., an efficiency of 50 per cent., or 2 horse- 
power generated for each horse - power delivered, If 
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Fia. 1. 
Electric Transmission Curve for 100 Miles at 1C,000 Volta 
Oontinuous Current. 


yon make the current density éither greater or less 
than what is required to produce this inefficiency, 
then you have to use, more copper to deliver the 
same quantity of per. 

This is a point whioh in a general way is appre- 
ciated by the business max who is not an electrician, 
as has been already stated. 

Fig. 1 shows this,yery well, and a study of it is 
interesting, We see that the copper required to 
transmit 1 horse-pewer 100.mifes at an initial pres- 
sure of 10,000 volts, with continuous current, falle 
with the inorease of density until the efficiency is 50 
per cent., and then rises. This figure shows the 
weight of copper required per h^rse-power delivered 
at a distance of 100 miles at 10,000 volts. It is 
drawn for the simplest case of continuous current, 
to whioh oórreotions only for temperature and sag 
have to be made. It is equally applicable/to a ringle 
phase or two phase alternating transmission to 100 
miles at 10,000 effeotive volte, or at 5,000 effective 
volts from any wire to the middle of the eleotrio 
system, or to three phase transmission to 100 miles 
at 5,000 effective volts from any wire to the middle 
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Electric Transmission Ourve for 100 Miles at 10,000 Volts 
Continuous Current. 


of the eleotrio system. But with alternating current 
corrections must be made for self-induótion and 
capacity. 

The same romarks apply to the meaning of the 
voltage of the line in all the curves and tables re- 
ferred to. They are worked out for continuous cur- 
rent, and for any other system the engineer must 
add the usual corrections. 

Another curve may be drawn showing the ineffi- 
ciency at each current density. This curve con- 
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etant]y rises, i. e., the greater the current density, 
the gyeater is the inefficiency. 

Now from these two curves we can deduce a third 
curve, which is the one which I find gives one ina 
few minutes all the main facts one wants for avy 
horeg-power to be delivered to any distance at any 
initia] volts. 

The curve gives the tons of copper per horse power 
delivered at 100 miles with 10,000 volts continuous 
ouyront, in terms of the borse-power generated per 
hosge-power delivered. : 

Measuring along a horizontal line you get the in- 
efflelency, i. e., the horse-power generated for each 
horse- power delivered; and measuring vertically you 
get the corresponding tons of copper required for 
eaeh horse-power delivered at a distance of 100 
miles. 

The curve is also marked with figures to show the 

_@urrent density in amperes per square inch section 
et copper. 

I never travel à day without this curve in my 
pocket. This ourve is correct for 100 miles and 
10,000 volts or for any other case where volta equal 
100 times the mile. The ourve shows you, for ex- 
ample, that for an inefficiency of 1} you require a 
current density of 387 amperes per square inch, and 
55 ton of copper. And thus current density and 
weight of copper per horse-power is the same whether 
you use 10,000 volts at 100 miles or 100 volts at one 
mile. | 

For any other volts and distances in miles, V and 


V 
M, yon divide the volts by the miles and get —; 
M 


V ; 
then — = D, the multiplier for the ourrent den- 
100M 


y 3 
sity, and (soon) = T, the divisor, for the tons of 


copper per horse - power. 
As an example, 15,000 volte and 300 miles. 
15, 000 
= — — J. Henoe for an ine ffioienoy as 
100 X 300 
above of 1}, the current density will be 4 x 387 = 
198. The tons of copper per horse-power will be 


Here 


Now let me show another use of the curve. Sup- 
pose we capitalize the cost of running the generating 
station, and add to it the cost of the generating 
works, and divide by the horse power, we have then 
the capitalized value of 1 horse-power generated; I 
will call it for short the value of 1 horse-power gen- 
erated. We also knew the cost of one ton of copper. 
Divide the value of the horse-power by the value of 
the ton of copper, and draw a line acroes the axes so 
that it outs the axes in that ratio. Draw a line par- 
allel to this and touching the curve. This gives you, 
according to Lord Kelvin’s Jaw (as modified by 
Ayrton and Perry), the point of maximum economy, 
giving directly the inefficiency, the tons of copper 
per horse-power and the ourreut density. Thus on 
the curve two examples are shown, one where the 
value of 1 horse-power is four times that of a ton of 
copper. In this case the greatest economy is got by 
an inefficiency of 1.18, a current density of 180 am- 
peres per square inob, and 0.91 tons of copper per 
horse-power delivered at 100 miles distance, the 
initial pressure being 10,000 volts. 

Another example is shown on the curve where the 
borse power is one-fifth of the cost of a ton of copper. 

The resulting values are seen directly to be: In- 
efficiency = 1.58; current density = 420; copper = 
0.51 tons. To do this for other values of T 


3 
E = (= | you must divide the value of the 


horse-power by T. Measure this distance vertically 
by the unit on the vertical scale or by fractions of 
these units, and measure the cost of a ton of copper 
horizontally by the unit on the horizontal scale or 
by the same fraction as before of that unit. Join 


the two pointe by a line and draw a parallel line 
touching the curve at the point of maximum econ- 
omy. 

You will see how valuable such a curve must be 
for obtaining the very information that an engineer 
requires in his first examination of any project. But 
we can do more than this, Divide the tons of cop- 
per per horse-power by eighteen times the distance 
in miles, and you get the sectional area in square 
inches of the conductors (go and return) per horse- 
power. Multiply this by the total horse-power to 
be delivered and you get the size of your oond uotors. 

N. B.—Remember that this is all worked out for 
continuous current, and must be oorreoted for other 
systems as well as for temperature and sag. 

Some people prefer to work by tables instead of 
by curves, so I will put down the readings of the 


curve which we have just been disoussing. For or- 
dinary work the following is sufficient : 
Inefficiency. Tons copper per HP. Ourrent denaity. 
1.20 (^i 190 
1.80 66 266 
1.40 58 880 
1.50 55 887 
1.60 51 482 
1.70 .49 475 
1.80 .48 610 
1.99 472 545 
2.00 470 874 


In most practical cases, however, the economical 
inefficiency for long distance transmission lies be- 


TABLE I].—TouNs oF COPPER PER HORSE-POWER DELIV ERED. 


Inefficiency. 1.2 18 j 14 1.5 
„ 0887 0412 08 2 0844 
Boa .2150 1650 1480 .1876 
G A887 3725 8262 8091 
8 8600 .6600 8800 5500 
E nun 1.844 1.081 .9062 .8591 
Bl 1.985 1.499 1305 1-287 
8 z 684 2.020 1.776 1.684 
8 8.440 2.640 2 820 2.500 
N 7.740 5.940 5 220 


4 9:0 | 


proximate result may be arrived at without any cal- 
culation. 

Three tables are bere given. The first gives a 
reference letter for any volts and distance. In the 
second and third tables the results we want are 
found under that reference letter. The second table 
gives the tons of copper per horse-power delivered, 
and the third gives the current density for any in- 
efficiency that we may select. 


TABLE I.—DISTANCE OF VOLTS. 


Virtual Volts between Wires. 


One or two phase.. 5,000 | 10,000) 15. 000 20. 00028. 000 80,000 
Three phase ........... | 4,825 | 8,650 12, 975 17,00 21, 628 25,960 
Distances in Miles. 

JöÜ5— 12.5 25 87.5 80 65.5 75 
CCC E E 25 50 75 100 125 190 
C... 87.5 75 112.3 150 | 1875| 225 
E 50 100 150 200 230 800 
| MN 62.8 | 125 18753 260 |8)2 875 
0 75 180 223 800 | 875 450 
G... 87.6 | 175 | 22.8) 850 | 447.5 | 525 
|. RN S 100 200 300 400 500 600 
K.... .| 150 80) | 450 600 | 750 900 


RULES FOR USING THE TABLES. 


Rale I.—To find the reference letter.—In Table I, 
in the column referring to the volts generated, find 
the approximate distance of transmission in miles. 


16 14 1.8 1.9 2.0 
819 0806 0800 0295 0194 
1278 1225 1200 1180 1175 
2860 2786 2700 2655 2044 
5100 4900 4800 4720 4700 
7969 7656 730) 7875 7844 

1148 1102 1.080 1.062 1.058 
1 562 1 604 1.470 1 446 1.489 
2 040 1960 | 1.920 1.898 1.890 
4.590 4.410 | 4.820 | 4 248 4.290 


TABLE III. —CURRENT DENSITY. 


Amperes per square inch. 

Inefficiency 1.2 1.3 | 14 | 15 1.6 1.7 18 19 20 
Ax arent 760 904 1,820 1,448 1,728 1.900 2,040 2,180 2,296 
R. 980 452 600 720 564 950 1,029 1,090 1,148 
us di 258 801 440 515 576 633 680 721 765 
Doi: 190 226 890 887 482 475 510 515 574 
8 152 181 264 810 346 880 408 487 459 
Nds 127 151 220 258 288 817 840 863 883 
"MN 18 129 188 221 246 ET 292 an 827 
H 95 118 165 193 216 287 255 272 287 
EEE: ea | 15 110 | 129 | 144 158 170 183 11 


tween 1.20 and 1.50. The following table gives 


closer values over this range : 

Inefficiency. Tons. Density. Inefficiency. Tons. Density. 
1.00 ^' 086 190 186 0.60 800 
1.22 0.80 207 1.88 0.59 819 
1.24 0.76 221 1.40 0.68 850 
1.28 0.72 286 1.42 0.57 842 
1.28 0.69 3260 1.44 056 à 854 
1.90 0 66 206 1.46 0.55 865 
1.83 0.64 279 1.48 054 876 
1.84 0.62 292 1.50 0.58 887 


From either of these tables, having given the in- 
efficiency, to get the density for any volte and dis- 


V 
tance, multiply the above value by mem and to get 
the tons of copper divide the above value by 


V 3 
(J 
This little table enables us then, with a very 
simple piece of arithmetic, to get the result for any 
case that may arise, sufficiently olose. 
But in actual practice I find it far more useful to 
have the table extended in such a way that an ap. 


The capital letter at the beginning of the line in 
which this is found is the reference letter. 


Rule II.—To find the tons of copper per horse- 
power delivered.—Look along the row in Table IT 
referring to the reference number, and tons of copper 
are there given for each inefficiency. The 
being the horse-power generated to deliver the horse- 
power at the distant point. 


Rule III.— To find the current density.—Table III 
gives this in amperes per square inch in the row cor- 
responding to the reference number, and in the ool- 
umn correspond ing to the inefficiency ohosen. 

Rale IV.—To find the economical conditions of 
working (Kelvin's law).—Divide the capitalised 
value of 1 HP. by the cost of one ton of copper. Divide 
this by 10 and oall it g. In Table II look along the 
row corresponding to the reference letter until the 
difference between successive numbers is approxi- 
mately g. The number at the head of that colamn 
is the economical inefficiency, the tons are also then 
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given, and the ourrent density is obtained directly 
in Table III. 

Rule V.—To find the total section (go and return) 
of all the transmission conductors.— Multiply the 
$ons per horse-power by the total horse-power, and 
divide by 18 times the distance in miles. This is 
the result in equare inohes. Dividing this by the 
number of conductors gives the sectional area of 
each. 

I truet that I bave not wearied you with these 
arithmetical oonundrums. All I can say is that 
I have found them of the greatest use, and I shall 
be very pleased if some of you do also. 

I trust that all bere present who are not engineers 
realize now that the cost of transmission of electrio 
power to a distance is a pure question of balancing 
expenditure and profits. By the methods now de- 
scribed, or by the ordinary methods, there can be 
no question as to the oost of the work. The only 
point in fact affecting the oost which has been left to 
the ohoice of the engineer is the electric pressure to 
be used, and every engineer in reporting on a scheme 
generally gives his reasons for selecting the pressure. 
In old days the highest pressure for whioh we could 
get a guarantee from contractors was used. Butthe 


expense of insulation was increased so much with 


inorease of pressure that now, as at Rheinfelden, we 
work to that pressure which is the most economical. 
Manufaoturers will now guarantee any pressure if 
you will pay for it. 

Having now determined with suffioient accuracy 
the coat of the works and their maintenanoe, annual 
expenses and interest on mortgage, the next thing 
is to see (or perhaps this ought to be the first matter 
attended to) what return can be obtained for the 
power delivered to a distance. It is then for the 
parely financial men to say whether the profits to be 
derived are worth the venture. 

It has been my object to-night to put before engi- 
neers some useful rapid methods for arriving, on the 
ordinary lines of working, at the data for any special 
oase of long distance transmission of power. It has 
also been my object to show that those who oarry 
out such schemes do not require to be handicapped 
by the enormous capital which has hitherto been 


generally oonsidered necessary. ^ Inoidentally it 
would appear that whenever gold mines exist which 
can afford to pay 53. or 63. per ton of ore milled, and 
if there be good water power within 400 miles of the 
mines, it is most probable that it will pay well to 
transmit the power eleotrically. 

If I have convinced any doubters that simply in 
my limited experience I have found many cases 
where it will pay well to transmit power to distances 
of several bundred miles, then my purpose is served, 
aud I shall be glad that I have brought this subject 
$o your notioe. 


The Bays of the Glow-Worm. 


The pale green light that shines from the so-called 
+í glow-worm ?' is said to be due to tbe emission of 
X-rays. It isclaimed by some that this oreature 
is not a worm at all, but the wingless female form 
of a species of beetle, the Lampyris noctiluca, and her 
luminosity is supposed to afford the means of attract- 
iag the non-luminous male. Recently 300 of these 
inseots, according to the Kevue des Sciences, were 
made the subjects of experiment by enclosing for 
two days in a dark ohamber, sheltered from all 
foreign lights, and placing before photographio plates 
screened by several thicknesses of black paper, be- 
sides plates of brass, copper, and aluminum; also a 
piece of cardboard, with a hole in it, was interposed 
between the plates and the photographio plate. On 
developing the latter, i$ was found to be blackened, 
except at the part opposite the hole in the cardboard. 
Tbe rays of the Lampyris, therefore, appear to have 
penetrated the metal and excited luminosity in the 
cardboard. It was subsequently discovered, also, 
that when there was nothivg between the sensitized 
plate and the worm °’ the rays acted as do those 
from ordinary light, but in traversing cardboard and 
certain metals they acquired the properties of the 
Roentgen rays. It is suggested that possibly these 
creatures have the property of emitting both forms 
of rays. 


TRANSMISSION OF POWER BY ELEC- 
TRICITY.* 


(Concluded from page $44.) 


The actual expenses during 1897 in oonpneotion 
with the boilere, pumps and condensers were £8,746. 
and inolude coal, carting the same and the ashes, 
trimming coal and stoking boilers, washing, olean- 
ing and attending boilers, condensers and econo- 
mizers, Supervision, repairs, gas, sundry stores, 10 
per oent. depreciation and 5 per cent. interest. 

The present staff to work five return tube and two 
Baboock & Wilson boilers consists of one chief stoker, 
five stokers, one trimmer and one boy. 

For the engine department the total expenses were 
£1,648, comprising the wages of the engine room 
staff and of occasional help from the yard depart- 
ment, supervisione, repairs, stores, 10 per cent. de- 
preciation and 5 per cent. interest. 

The engine room staff consists of three engine 
drivers, two dynamo attendants, and three electrical 
assistants, whose time is not wholly taken up with 
central station work. 

In these charges no acoount is taken of the water, 
moet of which is used in the india-rubber department 
before i& is transferred to the boilers. The total 
amount spent on such water was £234 for the year 
1897, and one-third, or £78, should be charged 
against electricity. 

. According to tbese figures the actual cost of eleo- 
tricity was, in 1897— 

Expenses in boller department. . . q 21.973 
Ex penses in engine department eene 


Expenses for water . 35 78 
Rent, taxes, insurance and salaries................. . 220 


1,178,285 B. T. U., total cost. . . . £6 319 
or 1.287d. per B. T. U., or 0.69d. per electrical horse 
power at the switchboard. of the station. 

For the maintenance of the cables no expenses at 
all were inourred, but for depreciation and interest 
7} per cent. should be obarged on the capital outlay 
which was in round figures £3,000. 

In connection with the motors the expenses were 
£2,063, comprising repairs, stores, labor, 10 per cent. 
depreciation and 5 per cent. interest. 

A further charge on the motive power is the 5 per 
cent. loss in the conductora, and 10 per cent. loss in 
conversion from eleotrioal into mechanical energy. 

Taking all these figures together, we arrive at the 
total oost of motive power during the year 1897, viz., 
£9,900, or 2d. per B. T. U. at the terminals of the 
switchboard, and 1.7 per brake horse power per 
hour exerted by the motors. 

It is not pretended that these results are the best 
obtainable; they may, however, be utilized for 
drawing 


SOME GENERAL CONCLUSIONS 
which apply to transmission of power by electricity 
generally. 

For this purpose the total of £9 900 has to be sub- 
divided under the heads : 

A.—Standing Charges.—Depreciation, interest, 
payment of rates and taxes, rent, general oharges 
and loss in conduotors and conversion, 

B.—Fuel.—Coal and carting the same, 

C.—Labor and Supervision.—Aofual wages paid 
ia connection with boilers, engines and motors, also 
part of foreman's wages. 

D.—Stores.—Mainly oil and waste, also water; 
the charge for the latter is, however, exceptionally 
low as explained above. 

E.— Repairs.— The charges of the fitters and other 
departments for work done. 

Arranged under these heads the total obarges for 
the brake horse power given out by the eleotrio 
motors are : : 

A.—Standing obarges, £4,869 or 49.1 per cent. 

B.—Fuel, £2,654 or 26.8 per cent. 

C. — Labor, £1,183 or 12.0 per cent. 

D.—Stores, £595 or 6.0 per cent. 


* A peper read by Alexander Siemens before the British 
Association for the Advancement of Science. 


E.—Repairs, £599 or 6.1 per cent. 

Total, £9,900 or 100 per cent. 

This shows that, roughly speaking, the standing 
oharges account for half the expense, fuel for a quar- 
ter, labor for one-eighth, and repairs for one bwen- 
tieth, the stores making up the total. 

In addition it should not be overlooked that the 
cost of conduotora and the loss of energy in them is 
naturally low, as tbe motors are comparatively olose 
to the central station. 

Wherever they are far apart the standing obarges 
would preponderate still more. ö 

Of the 49.1 per cent. oharged as standing charges, 
36.1 per cent, are unvarying, while 13 per cent. 
represent loss in leads and in conversion, and these 
will inorease with an inoreasing output. 

For instanoe, if the output of this partioular plant 
were doubled so that the load factor would be .38, 
the expenses would be for, say, 2,400,000 B. T. U.: 


Standing charges, £6,162, equals 38 per cent. 

Fuel, £5,308, equals 32.65 per cent. 

Labor, £2,366, equals 14.60 per cent. 

Stores, £1 190, equals 7.35 per cent. 

Repairs, £1,198, equals 7.40 per oent. 

Total, £16,224, equals 100 per cent. 

This is equal to 1.62d. per B. T. U. at the termi- 
nals of the switchboard, or just under 1.4d, per brake 
horse power per hour given out by the motors. 

Of the standing oharges 22 per oent. represent de- 
preciation and interest, while 10 per cent. oover the 
losses in leads and in conversion. i 

A comparison between. these two results shows 
again the importance of increasing the load factor to 
diminish the expense per unit of work done, or, in 
uther words, if power is to be transmitted by eleo- 
tricity i$ is above all things necessary to use it as 
constantly as possible. 

Convereely if in any partioular instanoe power is 
wanted only at intervals and for short periods, it oan 
safely be assumed that no economy can be effeoted 
by introducing transmiesion of power by electricity. 

Similar considerations determine for the workshop 
whether it is more advantageous to drive a partioular 
machine by its own electric motor, or whether it is 
more economical to groupa number of machines 
together, driving tbem by belts from a shaft to which 
an electrical motor is attached, 

Bearing in mind the property of eleotrio motors of 
not absorbing more ourrent than the load at each 
moment demands, and their high eftioienoy even at 
one-quarter of the full load, it will in most cases be 


possible to group machines together, especially 


smaller ones, as the cost of a counter-shafé and belt- 
ing is in such cases less than the difference in the 
cost of one large motor and several emaller ones with 
all their accessories. 

The most useful field for eleotrio motors in work- 
shops is without doubt their applioation to movable 
machinery such as oranes, travelers and drilling 
tools, a desoription of which red not be entered 
into. ä i 

Next to the importanoe of having constant work 
for the Plant is the question of fuel consumption. 
Besides using the most economical boilers and en- 
gines the site of the power plant should be seleoted 
80 as to secure the fuel at the lowest possible cost, 

Whether water power would beobeaper than steam 
cannot be decided for all oases, as the answer de- 
pends on the amount of capital outlay required to 
seoure an adequate supply of water at all seasons of 
the year, further, on the price of coal and other wel] 
known oonaiderations. 

At any rate i$ is very remarkable how very few 
localities oan be found where a sufficient water sup- 
ply may be depended upon all the year round, 

An obvious solution of tbe problem, how to ob- 
tain cheap fuel, is evidently to erect the plant for 
generating electricity olose to & coal mine, and to 
distribute power to the various works which usually 
are found in the neighborhood. 

Sach an installation has been erected at Brakpan, 
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in the Transvaal, and the eleotrioity is conveyed from 
there along the Witwatersrand to various mines and 
railway stations up to Johannesburg, which is about 
30 kilometers (19 statute miles) distance from Brak- 
pan. 

The generating plant was erected near a small 
lake, so as to seoure water for condensing purposes 
all the year round, about 3 km. (2 statute wiles) 
from &' coal mine, with wbioh it is connected by a 
private railway line, and all the latest improvements 
in the shape of mechanical conveyors and stokers 
were adopted to reduce the price of the fuel and tbe 
oost of labor. 

Besides a separate plant for supplyicg all bbe 
auxiliary motive power and the station lighting, the 
works contain 4 main steam dynamos of 1,000 horse 


power each, that deliver three phase currents at 


750 volts to transformers which raise the pressure to 
10,000 volts. 

The currents then enter the overhead main line 
of conduotors, which is altogether about 40 km. (25 
statute miles) long and has branches to the various 
mines, as oiroumstapoes require. 

Each conductor consists of two bare strands of 
copper wire, each 70 £q. mm, in section, and elaborate 
precautions have been adopted to prevent these six 
strands from falling to the ground and from coming 
in contact with other wires orossing the main line. 

Some trouble was experienced to protect tbe sys- 
tem against lightning, and it has been necessary to 
construct special apparatus before this difficulty 
could be overcome. 

At the various mines transformers reduce the pres- 
sure of the current according to the purposes for 
which it is to be used, and they employ motors, 
varying in size from 1.5 horse power to 250 horse 
power. 

In the month of July, 1895, the works at Brakpan 
were commenced, and on the 27:h of January, 1897, 
the first stenm dynamo commenced working. Since 
then the works have steadily been added to, but the 

. data as to cost can obviously not be taken asa guide 
for other cases, as the regular working of the full 
plant bas not yet settled down properly. 

A somewhat similar system of distributing power 
over a district bas been in operation near Walden- 
barg in Silesia for the last two years. 

In this case the generating plant has been erected 
at the pit mouth, and it consisted at fira of four 
steam dynamos each of 300 borse power, two of 
whioh produced three phase currents; $he third, oon- 
tinuous currents to work a tram line about 22 km. 
(14 statute miles) long, while the fourth steam en- 
gine is coupled to one three phase and one continu- 
ous current dynamo serving as a stand-by for both 
systems. 

For a radius of 4 km, (2} statate miles) the three 
phase ourrent is distributed at a pressure of 3,000 
volta, at whioh it is generated, but for greater dis- 
tances the current is transformed up to 10,000 volts. 

Owing to the success of the enterprise two large 
three phase generators of 1,000 horse power are to be 
added as goon as they can be completed, and six 
more of the same size will be taken in band in the 
near future. 

The obarge to the publio for electricity is, in the 
district receiving current at 3,000 volts : 

For lighting purposes, 50 pf. (equals 6d.) per B. 
T. U. 

For motive power and heating, 15 pf. (equals 1.8d.) 
per B. T. U. 

In the places supplied by the 10,000 volt currents 
the charges are 20 per cent, bigher, but large oon- 
sumers receive a discount according to the amount 
of ourrent they use, amounting to 35 per cent. in 
oases where the value of current taken exceeds 10,000 
mk. ( £500) per year. 

At these prices the 1,200,000 B, T. U. used in 1897 
at the Siemens Brothers works at Charlton would 

have cost about £7,000, even if the higher prices of 
the 10,000 volt district had been paid. 


6,650 kgs. 


It is oharacteristio of this country that these ex- 
amples of transmission of power by electricity over 
a large district bad to be taken from foreign pra»tioe. 

However enterprising and progressive the indi- 


vidual Englishman is, when a novelty oan be intro- 


duced only by the co-operation of a municipality, of 
a county council, or worst of all, of Parliament, 
everybody appears to consider it a patriotio duty to 
thtow obstacles in its way, and in most oases is is 
quite impossible to find out who benefits by such 
action. 

After a while the publio discovers that the intro- 
duction of the novelty would be a great convenience, 
and an agitation is set on foot to remove the obstacles 
which were, in many oases, introduced only to 
eatisfy prejudices. 

Let us hope that a similar fate will not befall the 
transmission of power by electricity. 


LONDON NOTES. 


[From our London Correspondent. J 


An Anglo-Cubau Cable Company and the War. 

The Cuba Submarine Telegraph Company, Lim- 
ited, seems to have been the gainer to a considerable 
amoant by the lately concluded war, for its gross in- 
come inoreased to £33,504 for the first half of this 
year as compared with only £23,623 in the oorre- 
sponding period of 1897. The chairman of the 
company has just paid a tribute to the splendid 
behavior of the staff in very trying times. The 
American censorship over the Western Union cables 
compelled the Spanish authorities at Havana to send 
their cable messages via Santiago and Jamaioa, 
causing the increase in receipts mentioned. The 
Amerioan authorities then set to work to isolate 
Caba as far as possible from the outside world and 
also to separate each chief town from the other 
where cable communication existed. Many of the 
Caba Submarine Company's cables were out, and 
their cable hut at Cienfuegos was entirely destroyed 
by tbe bombardment of the American fleet. The 
staff kept to their posts well, and the company was 
able to maintain communication from Havana and 
Jamaioa right throagh the war. When the Ameri- 
cans entered Santiago they were greatly surprised to 
find the company’s oables still working. The cables 
were sealed up, stopping the through traffic for 
about three months. The board is making olaims 
on the American Government for the various expen. 
ses incurred hy damage, eto. 


— — — Se ut Me 


Accumulator O^ nibus at Ber. in. 
According to the Electrical Review, Londo, an 
omnibus has just been put on the streets of Berlin 
having a seating capacity of 20. It has a length of 
7 meters and weighs with ita battery of acoumulators 
The battery consists of 24 boxes, each 
containing five elements, and its total weight is 


-1,700 kgs., three-quarters of which is supported by 


the front axle which is the motive axle. The speed 
ie 6 to 12 km. an hour, and the battery has to be re- 
obarged after a run of 60 km, At starting a current 
of 50 amperes at 225 volts is required; at a mean 
speed 35 amperes are sufficient, and 40 amperes are 
required for the maximum epeed. 


A Virginia Street Railway and Electric Association, 

The Street Railway & Electric Association of Vir- 
ginia was organized at Richmond on the 6:b inst, 
with these officers: R. D. Apperson, president; E. 
R. Williams, vice-president; H. P. Woodson, seore- 
tary and treasurer. 

The companies represented at the meeting were : 
Lynchburg & Rivermont, City Street Car Company 


of Staunton, Roanoke Power Company, Richmond 
Traction Company, Norfolk Street Railway Com- 
pany and Norfolk & Ocean View Railway Company. 
The object of the Association is the acquirement 
of soientiflo, experimental and other information in 
regard to street railway and electrical progress. 


SOCIETY NEWS. 


New York Eleotrieal Society. 


The 192d meeting of this Sooiety will be held at 
the College of the City of New York, Lexington 
avenue and 231 street, on Wednesday, Deo. 14, at 
8 P. M. 

Col. Eugene Griffin, Colonel of the First Regiment 
of U. S. Volunteer Engineers and First Vioe-Presi- 
dent of the Ganeral Eleotrio Company, will give an 
address on ''Ideas Underlying the Organization 
of the Volunteer Engineer Corps; the Work Acoom- 
plished by it in Porto Rico, and the Opportunities 
of Farther Usefulness.“ 

Mr. W. D. Weaver, late Chief Eagineer of U. S. S. 
t Glacier, Editor of the American Electrician, and 
Mr. F. W. Roller, late Chief Engineer U. S. S. 
t Nashville,“ will also address the Sooiety on 
'Eleotrioal and Engineering Work in the Navy 
during the War.“ 

In this manner the relations of the engineering 
profession to both the Army and the Navy will be 
clearly brought before the members of the Society, 
and it is believed that the oocasion will prove one of 
much general interest and value. 

The meeting is epen to ladies. 


Special Meeting of the American Society of Civil 
Engineers. 

At a speoial meeting of the above society to be 
held at 2:0 West 57th street, New York, this ( Wed- 
nesday ) evening, Hiram S. Maxim, M. Am. Soo. C. 
E., will deliver an illustrated leotore, in whioh the 

- apparatus used in his experiments concerning artifi- 
cial flight will be desoribed and the evolution of the 
automatic gun illustrated. Slides showing the gun- 
shops, eto., will be shown. A small Maxim gun 
will also be exhibited and fired with blank oart- 
ridges. Members are invited to attend aud ladies 
will be welcome. 


Exports of Electrical Material from New York. 


The following are the exports of eleotrical mate- 
rial from the port of New York for the week ending 
December 6: 


Alexandria, Egypt—6 oases, $947. 
Argentine Republio, 6 packages, $181. 
Australia—23 paokagee, $376. 
Berlin—3 cases, $60. 

Brazil—101 packagee, $912. 
Bremen—6 cases, $500. 

British Possessions in Afrioa—10 cases, $280. 
British East Indiee—11 cases, $280, 
British Guiana—27 packages, $450. 
Cuba—9 packages, $113. 

Central Amerioa, 1 oase, $160. 
Eouador—1 case, $34. 

Florence—1 oase, $50. 

Glasgow—18 cases, $1,438. 
Hamburg—655 cases, $6,646. 
Havre—68 oases, $2,741. 
Helsingfore—S8 oases, $500. 
London—299 packages, $19,434. 
Liverpool—8 packages, $1,893. 
Leeds—11 cases, $367. 

Mexico—40 packages, $1,837, 
Milan—28 oases, $11,400. 
Manchester—3 cases, $110. 
Mosoow—B oases, $428. 
Newfoundland—7 oases, $125. 
Naples—5 oases, $255. 

Oporto—36 cases electrio motors, $5,600. 
Preston—1 package, $10. 
Stookholm—1 case, $386. 

St. Peteraburg—17 packages, $623. 
Southampton—20 cases, $360. 

U. 8. of Colombia—4 oases, $300; 2 packages, $17. 
Venezuela—7 cases, $227. 
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| THE ELECTRICAL EXHIBITION COMPANY. __ 


At a meeting of the Board of Direotors of the 
Electrical Exhibition Company, held this day, Mr. 
H. L. Shippy was elected a director and vioe-presi- 
dent in place of Mr, F. W. Roebling who resigned. 

MARCUS NATHAN, General Manager. 

New York, Deo. 7, 1898. 


MADISON SQUARE GARDEN LEASED. 


Mr. C. O. Baker, Jr., President of tbe Electrical 
Exhibition Company, bas signed a lease of the Mad- 
won Square Garden for another Eleotrical Show to 
be held during May of next year under the auspices 
of and in connection with the 22d Convention of the 
National Eleotrio Light Association. Although the 
last show ocourred in May when the war interest 
was most intense it drew large orowds of people. 
Eleotrical development is so rapid nowadays and the 
newspapers bave desoribed so many of the newer 
and more wonderful inventions, thas an exoeedingly 
interesting and successful show is looked for. The 
officers of the Electrical Exhibition Company are: 
C. O. Baker, Jr., president; H. L. Sbippy, vioe- pres.; 
Geo. F. Porter, secretary and treasurer; Marous 
Nathan, general manager; H. H. Harrison, L. F. 
Requa, J. W. Godfrey and C. Lieb, directors. 


CANADIAN NOTES. 


Notioe is given on behalf of the Quebeo, Montmo- 
renoy & Charlevoix Railway shat application will be 
made at the next session of the Dominion Parlia- 
ment for an aot amending the act incorporating the 
railway in the following partioulars: To change the 
name of the company to the Quebeo Railway, Light 
& Power Company; to ratify the purchase of the 
property and franchise of the Quebeo Distriot Rail- 
way Company by deed passed at Qnebeo on the 29th 
of June, 1898, the iesues of bonds and stook made 
for the purpose of paying the purohase price thereof, 
and to authorize the company $o build a line of rail- 
way or tramways in the counties of Levis, Belle- 
basse, Dorobester, Beauce end Lothbiniere; to 
ratify the purohase of the property, works, plant, 
buildings, machinery and capital stook of the Mont- 
moreucy Eieotrio Power Company, and the issues of 
bonds and stook made by the Quebeo, Montmorenoy 
& Charlevoix Railway Company in oonneotion with 
purobase. 

Owing to the small number of tenders received by 
the city counoil of Toronto, Ont., for the installation 
of a municipal eleotrio light plant, it bas been de- 
oided to accept none of the tenders. From the ten- 
ders submitted it was found impossible to arrive at 
even an approximate cost of an eleotrio plant. No 
t:nderB were received from Canadian manufacturers. 
Iu this connection the Anglo-American Eleotrio & 
Supply Company have made a proposition to supply 
electric energy to the city. Power is offered at cost 
after paying a dividend of 10 per oent. to the share- 
holders upon a oapital stook of $5,000,000. It is 
guaranteed that the cost to the publio will not ex- 
ceed one cent per borse power per hour. 

Mr. J. Geo. Gardner, of Baltimore, Md., has been 
in Ottawa with a view to ascertaining the com- 
mercial valne of the experiments made in the manu- 
foture of calcium carbide. He examined the oar- 
bide whioh he saw manufactured from the Emerson 
process, and after experimenting with it was pleased 
to discover that slag and other impurities were 
wholly absent from the carbide produced from saw- 
dust. It is said that Mr. Gardner is empowered to 


purchase the product of Mr. Emerson’s plant in oase 
Ottawa, the most favorably situated location known 
in regard to natural and artificial conditions, will 
undertake the manufacture of this article of oom- 
merce. 


Now is the time to send in your subscriptions for 
Electricity,“ the brightest, wittiest, best read, most 
widely quoled and popular paper in the trade. 


. Justice Collins of the Supreme Court at Trenton, 
N. J., on the 5tb inst., filed an opinion upholding 
the oonstitutionality of the Squire trolley law, 
under whioh the Elizabeth City Railroad Company 
received a franchise to build an eleotrio railway 
between Elizabeth and Plainfield. The company is 
controlled by ex-Congressman John Kean, who 
made the highest offer ($950,000) for the franchise. 
The law was attacked on the ground that it was ape- 
cial legislation, but the Supreme Court overruled 
every objection. 

James H. Cluggage, who agreed to light the town 
of Sullivan, Ind., by eleotrioity for $50 a year for 
each aro light furnished, gave up the job after two 
months’ trial. The town made a new contract with 
other parties at $63 a year for each light and sued 
Cluggage and his bondsmen for the difference in 
price. The Cirouit Court held in favor of the de- 
fendants, but the Appellate Court has reversed its 
judgment, holding that they had not presented a 
sufficient defense to the action. 

The suit of the Fountain Head Railway Company 
against J. Simpson Africa, trustee, and the Knox- 
ville Street Railway Company, which is new known 
as the Knoxville Traction Company, was decided in 
the Cirouit Court at Knoxville, Tenn., a few days 
ago. The roads bad entered into a contract in regard 
to the use of tiokets. This contract was to last for 
twenty years, and the first of the two parties who 
ebould violate the same was to forfeit to the other 
party $10,000. Just before the Knoxville Street 
Railway Compauy was reorganized as the Knoxville 


Traction Company the contract was broken by the 
Knoxville Street Railway Company, and the Foun- 
tain Railway Company brought suit for $10,000 for 
breaoh of contract. The decision secured in J udge 
Sneed’s court gives the Fountain Head Railway 
Company a verdict for $10,000, and the amount of 
damages claimed under the oontraot. 


At Kokomo, Ind., on the 1st inst. J udge Brown- 
lee, of the Superior Court, rendered a decision in the 
electric light receivership case, to the effect that neo- 
essary current expenses inouired before the appoint- 
ment of a receiver are preferred to she mortgage lien 
existing in favor of the bondholders. The decision 
is based on the idea that an eleotrio light company 


is a quasi publio corporation, and the discharge of 
its duties is of pablio interest, and that if ourrent 
expenses are not provided for it would be to the 
detriment of the publio. Money since collected and 
expended on the plant should have been applied to 
the indebtedness of the former ourrent expense, 


Proposals Invited. 


The Chief of the Bureau of Yards and Dooks of 
the U. 8. Navy Department is inviting sealed pro- 
posals until December 23 for enlarging the electric 
light and power plant at the Boston Navy Yard. 
Bids will also be opened on the same date for extend- 
ing the wiring system at the same yard. Bpeoifioa- 
tions, blank forms of proposal, a general plan and a 
wiring plan will be furnished intending bidders 
upon application to Mordecai T. Endicott, Chief of 
Bureau, Washington, D. C., or the Commandant of 
the Boston Navy Yard. Bidders are expected to in- 
form themselves of the obaraoter of the work by 
visiting the navy yard. 

The U. S. Treasury Department is inviting sealed 
proposals until December 27 for installing a system 
of iron armored conduits or oold drawn steel tubing 
with interior non-corrosive lining, wiring and distri- 
bution tablets in the United States Post Offioe build - 
ing at Paterson, N. J. Plaus and specifications 
may be had upon application to the Departnient. 

Tbe Bureau of Supplies and Accounts of the Navy 
Department is inviting sealed proposals until Da- 
cember 20 for furnishing the Navy Yard at Porta- 
mouth, N. H., with one steam engine and one direot 
carrent dynamo. Specifications, blank forms of 
proposal, and all necessary information will be fur- 
nished upon application to the Navy Yard at Ports- 
mouth, or to the Bureau at Washington, D. C. 
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What is Going On in the Electrical World. 


BTREET RAILWAYS. 


Akron, O.—The officials of the Akron, Bedford & 
Cleveland electric road state that the road is to be 
double-tracked at once between Cuyahoga Falle and 
Newburg. When this is done there will remain not 
more than two miles of single track on this road and 
this strip will be doubled next summer. 


Belfast, Me.—James Mitchell, the Portland railroad 
contractor, expects to begin in the epring the construc- 
tion of an electric road between Belfast and N orthport 
camp ground. This will be one of the sections of the 
5 looked for trolley line between Bangor and Rock- 

and. 


Bound Brook, N. J.—The borough council has 
the ordinance granting a franchise to the New ork & 
Philadelphia Traction Company on East street to the 
Somerset county line. This grant will enable the 
company to complete its system. 


Clinton, Mass.—Many business men of Clinton with 
money to invest are talking seriously of the feasibility 
of constrrcting another electric railway from Clinton 
to Worcester. The plan is not intended to interfere 
with the successful operation of the new Worcester & 
Clinton line, which is approaching completion, but the 
object is to provide corap and convenient transit to 
Sterling camp grounds and as a pleasure trip around the 
great Wachusett basin. 


Dayton, O.—Col. Fred Colburn, president of the 
Dayton, Springfield & Urbana Electric Railway Com- 
pany, has filed a bond of $20,000 as a guarantee to the 
city that the road will be ea dasha within the time 
specified in the franchise. Work has already begun at 
Springfield. 


Frankton, Ind.—At a meeting held here by the pro- 
moters of the Hartford City and Indianapolis electric 
township committees along 
the proposed route were read. They were very encour- 
aging, and it now seems that enough money will be 
pledged by the different townships to make the road a 
certainty. It was decided torun the line through Lapel, 
instead of Noblesville, as was originally intended, 
down White river to Perkinsville, and thence across 
the country to Indianapolis. 


Marshall, Tex.—C. J. Randall of Shreveport contem- 
plates buildinga mammoth hotel at Hinson Springs, six 
miles west of this city, and also an electric railway 
from this city to the springs. 


Mount Vernon, N. Y.—The common council has 
granted the New York, Westchester & Connecticut 
Traction Company a fifty years’ franchise over twenty 
miles of the streets and avenues of this town. This 
company, in connection with the People's Traction 
Company of New York, which holds franchises in the 
borough of Manhattan, issaid to be controlled by the 
Nassau Electric Company of Brooklyn. The traction 
company has furnished a bond of $25,000 as a guaran- 
tee that they will have the road in Mt. Vernon com- 
pleted and in operation on or before August 2, 1899. 


New Castle, Pa.—A party of engineers has been in 
this vicinity several days making the survey for a new 
street car line that is to run from New Castle to Youngs- 
town, O ‘The application for the charter has already 
17 5 made for the line from New Castle to the State 

ne. 


Philadelphia — The Union Traction Company has de- 
cided to equip all its lives with larger cars in order to 
provide more adequate accommodation for its patrons. 


Radford, Va.—Judge Cassell, of the Hustings Cour 
of this city, has confirmed the sale of the Radford 
street car line to Mrs. Ella M. Crockett for $3,505. 


St. Louis.—A deal has been closed by which the 
Southern Electric Railway Company of this city, fora 
consideration of $3,500,000, has become the owner of 
all the lines and eauipment of the National Railway 
Company, better known as the Hamilton syndicate. 
The property includes the Northern, Central, Cass 
Avenue & Fair Grounds, Union, Citizens, Baden and 
Southwestern lines, all electric, and the St. Louis line, 
or Broadway cable. They represent 95.04 miles of track, 
of which 80.37 miles are electric and 14.67 miles cable. 
Following this sale comes the announcement of the 
sale of the entire Liadell system toa dicate repre. 
sented by the New York ba king firm of Brown Bros., 
for $8,500,000. A fow weeks ago the Lindell Railway 
Company had the life of its franchise extended for 
fifty years, after a bitter fight in the council, the mayor 
signing the bill over the protest of many prom- 
inent citizens. It looks now as ff the entire street 
1ailway interests of St. Louis will soon be under the 
control of a single corporation. 


Toledo, O.—The Detroit & Wyandot electric road, 
now in operation between Detroit and Wyandot, has 
been purchased by T. C. Hutchins and A. B. Du Pont 
of Detroit, and it is understood that the road will be 
extended from Wyandot to Toledo, making a continu- 
ous trolley road between Toledo and Detroit, 


Washington, D. C.—The car shed of the Eekington & 
Soldiers’ Home Railway, at Fcurth and 7 streets north- 
east, was destroyed by fireon tne night of the 8d inst. 
Ten double deck observation cars, valued at $2,000 each, 
were burned. The total loss is estimated at $65,000. The 
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roperty burned was not long ago acquired by the new 
Bity & Suburban Railway Company, together with the 
other equipments of the old Eckington & Soldiers’ 
Home Railway Company. 


Williams Bay, Wis.—The proposed electric railroad 
from Harvard, Ill., to the head of Geneva Lake is now 
almost certain to be built. H. N. Bates, general man- 
ager of the Continental Construction Company of Bos- 
ton, has offered to build and equip the road and have 
it in operation by June next. 


Wilmington, Del.—The Wilmington & Brandywine 
Springs Electric Railway was formally opened on the 
8th inst. The line extends from Wilmington into the 
country about six miles, and has its terminus at Bran- 
dywine Springs, a picturesque spot on the Red Clay 
Creek. At Brandywine Springs a pleasure resort will 
be started and opened next summer. The Wilmington 
& Elsemere Electric Railway on the 8th inst. passed 
into the hands of its new owners, who also own the 
Wilmington & Brandywine Springs Railway. The new 
owners- organized by electing the following officers : 
President, R. W. Crooks, of Brandywine Springs ; sec- 
retary and treasurer, Dr. L. H. Ball, of Faulkland ; di- 
rectors: Mr. Crooks, Dr. Ball, F. L. Barry and John 
Dobson of Philadelphia, and William S. Hilles of Wil- 
mington. 


LIGHTING. 


Bellevue, Pa.—A. M. Voight, representing the Penn- 
sylvania Light, Heat & Fire Company of Allegheny, 
asked the council that a franchise be given his company 
to furnish light, heat and fire in this borough. He of- 
fered to pay the borough 2 per cent. of the gross re- 
ceipts. The company has been organized to utilize the 
waste electric power of the United Traction Company 
for lighting, heating and cooking purposes. It is in- 
tended to build a plant on tbe Ohio river front. 


Chestertown. Md.—The electric light company has 
accepted the offer of the town commissioners and agrees 
to furnish and maintain eighty thirty-two candle-power 
incandescent lamps for the sum of $12.50 per year each. 


Chicago.—A dispatch from Wabasb, Ind., to the In- 
ter-Ocean "' states that information of a big combina- 
tion of electric light plants in twelve Northern Indiana 
cities was given out on the 4th inst. The project in- 
cludes the transfer to & company with $1,000,000 capi- 
tal of all the property and franchises of the companies, 
options amounting to nearly $500,000 having been se- 
cured on the systems. Another $500,000 will be ex- 
pended in proviciug for supplying electricity for power 


P. J. Sorg, the millionaire tobacco man of Middletown, 
O.; Fleteher Heath of Hamilton, O., and banking inter- 
ests at Indianapolis and New York. The organization 
will be completed in New York about January 1.” 


Danville, Ill.—The Danville Electric Light Company 
has backed out of its proposition to light the city at the 
rate of one dollar a light per year provided it was given 
the exclusive right to furnish electric lights within the 
city. 


town, Md.—The council has passed an ordi- 
nance providing for the issue of $60,000 of bonds for the 
ereetiosi of an electric light and power plant. 


Hastings, Neb.—Denver parties are in Hastings for 
the purpoee of organizing a company to purchase the 
present electric light plant. It is proposed to make it 
one ef the best plants in the West. 


Ilion, N. Y.—A movement is on foot to allow the 
taxpayers of this village to express their wishes by 
ballot at the next charter election either ''for" or 
against instituting an electric light plant to furnish 
arc and incandescent lights for streets and domestic 
purposes, to be owned and operated by the village. The 

resent arc system is owned by the Herkimer County 

ight & Power Company, who have given good service. 
The action of adjacent villages to own and maintain 
their own system of lighting hascaused the agitation 
of this question in Ilion. 


Indianapolis, Ind.—Daniel A. Chenoweth, promoter 
of the Chenoweth Light & Power Company, with his 
application for a lighting franchise in this city filed a 
bond of $25,000 as a guarantee. The company will 
cater only for that part of the city outlying the terri- 
tory bounded by North, West, South and East streets. 


Lincoln, III.— Some leading residents of Lincoln, 
together with Henry G. Herget and W. J. Conzelman 
of Peoria, intend to erect and equip a first-class electric 
light plant to supply public and commercial lighting. 
The company, which will be known as the Logan 
County Electric Light Company, has a paid up capital 
of $10,000. 


Marquette, Mich.—This city is to be made the scene 
of a Government experiment in illuminating its light- 
houses and breakwaters on the lakes by means of elec- 
tricity. The experiment will betried here in the course 
of a week or two, and if it is successful kerosene will be 
superseded by electricity all over the great lakes where 
the new illuminant is obtainable. A submarine cable 
will be laid to the lighthouse on the extreme end of the 
breakwater in the lower harbor. 


Middleport, N. Y.—The trustees have advertised for 
bids for furnishing electric lights for the streets, etc. 
If the prices are low enough a five-year contract will 
be made with the successful bidder. Bids will be re- 
ceived until the 14th inst. 


New Orleans, La.— Another electric company has 


been organized here and is said to have contracted 
with the Western Electric Company of Chicago for the 
construction and equipment of the entire plant. The 
new concern is the Merchants’ Electric Light & Power 
Company, and its officers and directors are: President, 
M. r; vice-president, Joseph Simon; secretary, 
treasurer and general manager. E. W. Goldschmidt ; 
directors: C. D. Crandall, A. McEwen, Julian Cohn, 
E. H. McFall and E. W. Goldschmidt. The company 
is operating under the Cohn and Ber franchise. 


Paulsboro, N. J.—The Business Men’s League of this 
place has started a movement for the purpose of having 
the town lighted by electricity. 


MANUFACTURING, ETO. 


Binghamton, N. Y.—Parties reported to be repre- 
sentatives of an international syndicate, and one of 
whom is an electrical engineer of New York, have 
been selecting a site fora large factory to be erected 
here. They decline to tell the line of manutacture in 
which tbey are to engage, but it is understood that it 
is electrical goods. 


Irwin, Pa.—The Penn Electrical Manufacturing 
Company of Wilkinsburg has about decided to remove 
its plant to Irwin, the citizens of this place having 
agreed to donate a site and raise a cash bonus of $5,000. 
The plant manufactures all kinds of electrical appli- 
ances, globes and fixtures. F.C. Hockensmith and D. 
M. Wagner of Irwin are the principal stockholders in 
the company. 


Mechanicville, N. Y.—A company has been organized 


to establish works here for the manufacture ofall kinds 


of electrical supplies. 


New York.—The '' Journal of Commerce of the 8th 
inst. says: ''A member of a leading electrical engi- 
neering concern said yesterday that in railroad work 
the outlook for business was never better. The bulk 
of the orders are coming from the principal European 
cities. There are so many branches of trade interested 
in the development of electrical works that its promo- 
tion means considerable exports in the machinery line. 
There are said to be eight roads in England, two in 
Holland, four in Buenos Ayres, one in Cuba and two in 
Brazil figuring now on entire American equipments. 
They are to make the change from horse to electrical 
traction. The number of new roads contemplated are 
many and the inquiries in their behalf are from every 
part of the world." 


Philadelphia.—A representative of the Philadelphia 
Commercial Museums, who has recently returned from 
Brazil, reports a marvelous increase in the demand for 
electrical goods in South America. He says that every 
town or city within 300 miles of the coast is lighted by 
electricity, and electric plants are being putin opera- 
tion everywhere. 


Ogdensburg, N. Y.—The prospects are considered 
good for the establishment in this city of a manufac- 
tunog p ani to employ at least 150 men. A syndicate, 
atthe head of which is Charles 8. Westbrook, is to 
manufacture an improved electric light and power gen- 
erator, and has obtained from the owners of the patent 
the rigħt to make and sell the machines in sixteen 
counties of New York State. Instead of dynamos, a 
new device with storage batteries is used to generate 
the electric fluid. 


Schenectady, N. Y.—The General Electric Company 
has received an order from the company which is con- 
structing the underground street railroad in Paris for 
eight electric Jocomotives and the large quantity of 
apparatus that goes with them. The locomotives will 
be capable of pulling a train of five cars at a high rate 
of speed. The length of the road will be three miles. 


Springfield, I1].—The Crocker- Wheeler Electric Com- 


` pany has been licensed to do business in Illinois. 


Victoria, B. C.—Mr. R. Cassidy at the coming session 
of the Legislature will apply for the incorporation of 
companies to build a railway from Taku inlet to Atlin 
lake; to operate electric lighting plants in Cassiar; to 
build a railway from Fort Simpson to Glenora, and to 
build cable, telegraph and telephone lines from Vic- 
toria to Teslin lake. 


Wishington, D. C.—Captain R. B. Bradford, Chief of 
the Bureau of Equipment of the Navy Department, in 
his annual report regards with much concern the con- 
stantly increasing demand for repairs and renewals for 
electrical outfits and supplies of ships. He says that as 
a monopoly practically controls the most important 
electrical supplies, with the usual high prices, he con- 
siders it advisable to erect at the New York Navy Yard 
sufficient appliances for the manufacture of the articles 
now purchased, 


Watertown, Mass.—The recent adoption of electricity 
in operating the large electric crane in the Government 
Arsenal here is proving a great improvement on the old 
method. The crane has a lifting capacity of 45,000 lbs., 
is worked by one man and transports its load the whole 
length of the building, 288 feet, in one minute. Halfa 
dozen hands were necessary to propel the crane from 
point to point by the old system and nearly an hour has 
Pen do consumed in moving it the length of the 
building. 


POWER AND TRANSMISSION PLANTS. 


Richmond, Va.—A charter has been granted toa con- 
struction company formed for the purpose of erecting 
a plant in this city to be used for the development of 


the water er of James river. The power so devel- 
oped will used in the generation of electricity to 
supply light and power for private and for manufactur- 
ing purposes. The capital stock of this company is to be 
not lees than $5,000 nor more than $100,000, to be divided 
into shares of $100 each. The officers for the first year 
are as follows: President, R. Lancaster Williams of 
Richmond ; vice-president, F. C. Todd of Baltimore ; 
secretary and treasurer, A. W. Weddell of Richmond. 


COMPANY MATTERS. 


Bath, Me.—The report of the committee which has 
been investigating the affairs of the Bath Gas & Elec- 
tric Company has been published and shows that the 
company was in rather financial condition. The 
plant is likely to pass into new hands now that its con- 
dition has been at last straightened out, and it is said 
that several Bath capitalists are talking of purchasing 
when the proper time arrives. 


Lancaster, Pa.—William Given, receiver for the 
Pennsylvania Traction Company, announces that steps 
have been taken fora complete reorganization of the 
company at an early day. The United States Circuit 
Court recently granted a decree for a final adjastment 
ot all accounts and the filing of liens against the road 
and the amounts due thereon of the respective lines, 
from which they shall be paid. This report will be 
submitted to the master, George L. Crawford of Phila- 
delphia, who will order a sale of the road. The following 
committee on reorganization has been appointed : W. 
B Given, chairman ; Samuel R. Shipley of Philadel- 
phia, J. W. Bausman and John D. Skiles of Lancaster. 
Pho new company will be known as the Conestoga 
Traction Company. Receiver Given also announces 
that the receipts for the fiscal year ending November 30 
were $200,170.62, an increase of $15,005.31 over 1897. 


Rockford, III.— The stockholders of the Rockford 
Bailway, Light & Power Company have voted to in 
c1ease the capital stock from $250,000 to $350,000. 


PERSONAL AND MISCELLANEA. 


Mrs. Iva E. Tutt is the manager of an electric plant 
at Long Beach, Cal., about twenty miles from Los 
Angeles, and she has written for the Louisville ‘‘ Cour- 
jer-Journal’’ a brief account of herself as promoter 
and manager of a successful business. In her sketch 
she says: Long Beach is one of the most beautiful 
sea coast towns of Southern California. Within a short 
distance lies Terminal Island, a fashionable resort, and 
further away San Pedro, the future seaport of Los 
Angeles and the surrounding country, where the Gov- 
ernment is spending three millions of dollars to improve 
the harbor. These three towns are joined by an elec- 
tric circuitand successfully lighted from the one central 
station. I came to South California in the spring of 
1895, and located at Long Beach. I foresaw the future 
of this favored locality and decided to invest my means 
in and devote my energy to an electric plant. At that 
time these towns were lighted by oil I applied for 
franchites, bought the machinery and necessary 
grounda, directed all the details of the construction 
from the setting of the boilers to the construction of the 
pole lines. Eventually I found myself at the head of a 
model plant with miles of wires and an ever-increasing 
patronage. Attimes I have had to operate the station 
when the needs of the work called the men elsewhere. 
The plant js a modern one in every respect. The 
present equipment consists of & Sterling water-tube 
boiler fitted for mechanical draft, a tandem-compound 
engine and dynamos for direct and alternating currents. 
The direct current distribution is by the three-wire 
system. I am a mative of Minnesota, a Daughter of 
the Revolution, und, if it interests anv one to know, 
trace my ancestry to the colonial days." 


The electric tramway at Cripple Creek, Col., running 
to Victor, is a little over six miles long, and consists 
almost entirely of grades and curves. The round trip 
occupies about one hour and twenty-nine minutes, 
which it is expected will be shortened to one hour. The 
electricity is generated by water power at Lake Mo- 
raine, at an altitude of about 10,000 feet on Pike’s 
Peak, and transmitted by wire nearly a dozen miles 
to a distributing station midway on the line of the rail- 
road. The entire route of the road is one succession of 
gold mines, while all the mountain slopes in view are 
dotted with the dumps and in many cases the shaft 
houses of mines in various stages of development. At 
Midway (the station for Altman, the bighest incor. 
porated town on earth ), the line is 10,514 feet above 
sea level, and affords a magnificent panorama. "The six 
incorporated towns of the Cripple Creek district bave 
for some time past been lighted by electricity. A miner 
can already in many places iu the district ride to his 
work in an electric street car, descend the mine ina 
hoist operated by electricity, and follow his work under- 
ground by an electric light. 


INCORPORATIONS. 


The Allentown & Slatington Street Railway Company 

Allentown, Pa.—to build and operate an electric railway: 

Capital stock, $200,000. Directors: Francis J. Crilly, Al- 

lentown, president; John L. Schwartz, Patrick F. Cannon, 

1 J. J. Saeger, Allentown; Francis A. Kreitz, Sla- 
ngton. 


The South African General Electric Company of Rchenec- 
tady, N. Y.—to deal in electrical apparatus, machines, en- 
gines and mechanical devices, and to construct works and 
plants involving their use in the United States, South 
Africa and otber foreign countries. Directors: S.D. 
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Greere, Henry W. Darling, D. Mazent, J. B. Lovejoy and 
M. F. Westover of Schenectady. Eos 


The Groton Electric Oompany, Groton, Conn. Capital 
stock, $2,0:0. 


The Victor Electric Company, Chicago, has certifled to 
an increase of capital stock from $2,400 to $5,100. 


The Natchez Light, Power & Transit Company, Natchez, 
Miss. Oapital stock, $200,(0). Incorporators: Maurice 
Moses and Abram Moses. 


The Clarendon Light & Heat Company, Clarendon, Ark. 
Capital stock, $6,000. President, J. W. B. Robinson; vice- 
remeent, H. H. Bateman; secretary and tressurer, J. T. 

ones. 


The Greenup Light Company, Greenup, Ky.—to erect 
and maintain an electric I'ght plant in the town of Green: 
up. Oapital stock. $5,000. Incorporators: Charles 
Schmutz, J. E. Pollock and R. E. L. Wilson. 


The Electric Haulage & Manufacturing Companv, Brazil, 

nd.—to manufacture motors and machinery. Capital 

stock, $10,000. Directora: James H. McClelland. Brazil; 
Edmund C. Morgan, Obarles B. Niblack, Chicago, III. 


.The Williamsport Water & Light Company, Williams- 
port, Ind.—to operate a water aystem and furnish electric 
light. Capital atock, $10,000. Directors: John H. Brown, 
B. O. Mayer and George Mayer. 


.The Russell-Tomlinson Electric Company, shelton, 
Conn.—to manufacture, buy, seli and deal in electrical 
goods and wares. Authorized capital, $20,0:0; paid in, 
$17,00). Incorporators: G. G. Milne, C. B. Barker, New 
York City; W. W. Tomlinson, Shelton; W. E. Russell, 
Danbury. 


The Delaware County Electric Light & Power Company, 
Clifton Heights, Pa.—to supply light, heat and power by 
electricity. Authorized capital, $5,000. Incorporatore: 
C. M. Wagner, E. O. Kane, Lansdowne: R. 8. A ugtin, 
Philadelphia; 8. Haigh, Aldan; J. 3. Austin, Yeadon. 


The Wardner-Kellogg Electric Railway Company, Ward- 
ner, Wash.—to build an electric railway from Kellogg, 
through Wardner, to the Bunker Hill mine, and from Kel- 
logg to Government gulch. Ospital stock, $500,000. Di- 
rectors: Bartiett Pressley and Margaret Pressiey «f Kel- 
logg. Lawrence O'Neill of Wardner and William W. Woods 
of Wallace, Wash. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED DECEMBER 6, 1898. 


ELEOTRIO RAILWAYS AND BAILWAY APPLIANCES. 


615,420. Electrical Connection. William E. Baker, Ohi- 
cago, III., as«ignor to Carter H. Fitz Hugh, same 


place. Filed July 18, 1896. 
615,592. Electric Locom: tive. Martin E Thomas, Cassa- 
day, Ky., assignor of three-fourths to W. F. Toops and 


M Hendrick, Bowling Green, Ky. Filed July 12, 
] 


615,591. Electric Locomotive and Truck. Samuel M. Vau- 
clain, Philadelphia, Pa. Filed Dec. 29, 1897. 


ELECTRIC LIGHT8 AND APPLIANCES. 


615,407. Electric Arc Lamp. Moses S. Okun, New York 
City. Filed June 8, 1895. 

615,408. Electric-Arc Lamp. Moses S. Okun. New York 
City. Filed Oct. 21, 1895. Renewed May 28, 1898. 


ELECTRICAL MACHINERY AND APPARATUS. 


615,255. Alternating-Current Dynamo-Electric Machine. 
Sebastian Z. de Ferranti, Hoilinwood, Kngland. Filed 
Dec. 28, 1897. 

615,351. Dynamo-Electric Machine. John E. Fuller, New 
York City, aseignor to Caleb Coles Dusenbury, Lake 
Mahopac, N. Y. Filed March 24, 1898. 

615,888. Apparatus for Operating Electric Switches. 
Charles Hartdegen, Newark, N. J. Filed July 30, 1897. 

615,395.  Circuit-Breaker, Frederick A. La Roche, New 
York City. Filed Dec. 28, 1897. 

615,418. Automatic Rhecstat. 


July 23, 1*97. 

Automatic Welzhing-Machine. Francis H. Rich- 
ards, Hartford, Conn. Filed Nov. 26, 1897. 

615,002. High-Frequency Apparatus. Thomas B. Kin- 
raide, Boston, Maes. Filed May 13, 1897. 

615,653. High-Frequency Induction Apparatus. Thomas 
B. Kinraide, Buston, Mass. Filed March 4, 1898. 


TELEPHONE AND TELEGRAPH APPARATUS. 


615,844. Telephone. Franz Burger and Henry M. Wil- 
liams, Fort ‘‘ayne, Ind.; said Burger assignor of one- 
half to said Williams. Filed Aug. 16. 1897. 

615,849. Electric Cable Conductor. Stephen D. Field, 
Stock bridge, Mass, assignor to the American Beli 
Telephone Company, Boston, Mass, Filed Dec. 24, 1897. 


BATTERIES. 


615,216. Electric Batterv. Owen T. Bugg, Jr., New York 
Oity. Filed March 15, 1898. 

615,29). Electric Battery. Maurice Maas, New York City. 
Filed Sept. 7, 1897. 

615,539, 615.540, 615511. Electric Battery. Philip A. Eman- 
uel, Aiken, S. C. Filed May 17, 1898. 

MISCELLANEOUS. 

615,817. Electric Switch. William Ely, Providence, R. I. 
Filed Aug. 11, 1893. 

615,355. Electrical Appliance for Elevators. James H. 
Roberts, Grand Rapids, Mich. Filed Dec. 27, 1895. 


615.58 1. Block- Sta nal System. William L. Stockton, Tren- 
ton, Ohio. Filed Dec. 20, 1897. 


DESIGN. 


39,782. Insulator. Jacque L. Morgan, Kansas City, Mo. 
Filed Sept. 6, 1898. 


INVENTORS.—We neither purchase nor sell your 
patent, but we examine and report on it to you. If it has 
merit we furnish endorsements of experts that commend 
it to capitaliste—and those who can use it. Correspondence 
solicited. Fees moderate. Address 

EXPERT, care ELBOTRICITY. 


TELEPHONE AND TELEGRAPH. 


Snow and Telephone Wires. 


A Swiss electrical engineer calls attention to the im- 
portance of devising some means for the prevention of 


heavy accumulations of snow on telephone lines. It fre- 


quently happens that these wires are placed in the neigh- 
borbood of electric currents of the high tension used in 
the majority of towns, and breaking of the telephone wire 
may in an instant lead to the diversion of heavy currents 
and the possibility of loss of life. In ordinary weather 
the weight of snow lodged on the wires is inconsiderable, 
but during heavy falls of snow thisaccumulation may be- 
come serious. It was estimated that on the lines in the 
neighborhood of the meteorological station at Zurich, 
during a storm in April last, there was a weight of 60 kilo- 
grams of snow ona stretch of 1(0 meters, or more than 
forty times the weight of the wire itself. Between the two 
posts supporting the 250 wires traversing the Lurimat, at 
a distance of about 100 meters apart, the additional weight 
from the snow was about 15.000 kilograms. This is not the 
only source of danger in winter. The tension resulting from 
& sudden fall in temperature to the neighborhood of zero 
greatly increases the chance of sudden breakages from 
whatever reason. The question of adopting some means 
of lessening the danger from ths snapping of telephone 
wires is being actively taken up In Europe. 


There has been erected in the city of Brussels, Belgium, 
8 spacious building to be devoted exclusively to the tele- 
phone service of the country, and it is now expected it 
will be open to the public some time during the comirg 
year. The building is situated in the old quarter of the city, 
the selection of tbe location being no doubt influenced 
by economical reasons, as tbe land was Government prop- 
erty. The construction of the building haa cost very nearly 
$193,000, and there will be commutators for 15.000 subscrit- 
ers, Thebuildiog comprises a basement, ground floor, and 
three stories. The room devoted to the commutators has 
& length of 147 feet, & widih of 65 feet, and & height of 30 
feet. Below the massive concrete foundation, a series of 
iron rafters has been laid to facilitate the flowing of elec 
tricity intothe ground, Steel shanks are attached to these 
rafters and connected with the iron pieces of the building 
In all directions in such manner that the entire construc- 
tion is united in a Faraday cage, which thoroughly protects 
it against lightning. Oa account of the large number of 
overhead traction cables already existing in Brussels, and 
the impossibility of a much further increase in the num- 
ber or dimensions of telephone support frames, it has been 
decided to put nearly ali the wires of the telephone service 
underground, and in consequence cables containing two 
hundred wires will be placed in underground eondnits to 
be distributed in the various quarters of the city. | 


Elias E. Ries, one of the charter members of the United 
States Automatic Telephone Company, recently incorpor- 
ated at Albany, N. Y., with a stated capital of $1,000 000, is 
the inventor of the new system which the company was 
organized to control. By his invention, he says, connec- 
tion between the telephone subscriber and the central 
office is effected automatically through the flow of a 
small quantity of mercury, which is placed in the receiver, 
the tilting of the receiver asit is lifted to the esr causing 
the mercury to make the connection. Mr. Ries claims 
that in his system the cost of insulation is less than half 
that of the Bell system. From the central exchange they 
could give 65 to 70 per cent. more service, and consequently 
operate profitably at much lower rates than the Bel! com- 
pany. 


At Springfield, O., the Central Union Telephone Com: 


‘pany, after a hard fight against four other companies, has 


been granted the right to construct an underground con- 
duit system in the central part of the city, the construction 
to be commenced within 90 days from passage of the ordi- 
nance. The action was taken by the Board of Publie 
Affairs after a heated presentation of claims by repre- 
sentatives of the different companies seeking the fran- 
cbise. The action of the board excludes all others ao long 
as the Central Union will give a first-class service at rea- 
sonable rental. The rates will be reduced and thecity will 
receive five new telephones free, besides the number 
granted under the old franchise. 


The Standard Telephone Company is about to extend its 
line into La Crosse, Wis. For some time the work has 
been in progress and now the line extends throigh south- 
ern Minnesota and has reached a point on the Minnesota 
side of theriver opposite La Crosse. A cable will be laid 


in a few days connecting the line with that of the La 


Crosse Telephone Company. Arrangements have been 
made whereby the Rushford Telephone Company will use 
the cable of the Standard Company. This extension will 
give La Crosse connection with all points in southern Min- 
neeota. 


A conference between the officers of the Iowa and Ne- 
braska divisions of the Bel! Telephone Compeny and two 


independent toll lines operating in Iowa, Minnesota and 
North Dakota was held last week in Des Moines, Ia. The 
conference was held relative to traffic arrangements be- 
tween the three companies—for tLe consideration of the 
arrangement of joint use of wires and joint rates. The 
conference is the first of the kind ever entered into in 
Iowa by the Bell Telephone Company. It is important in 
that it is evidence of a new policy onthe part of that sys- 
tem's management to work with the independent and Mu- 
tual toll lines. 


At a public hearing at Boston on the 8th inat. on the 
petition of the Massachusetts Telephone & Telegraph 
Company for t: cations in the streets of Boston, a paper 
was presented signed by Oakes Ames, Albert O. Titcomb, 
E. P. Shaw, John Shepard, George A. Alden, D. L. Dem- 
mon, Francis W. Breed, W. H. Brewster and Benjamin 
Deckerman, who ia case a francbise is granted agree to 
join in the organization of the new company, which will 
havea capital of between $2,002,000 and $8,020,002. It is pro- 
posed to cut present rates in balves. 


The Fast Tennersee Telephone Company (Bell) is said to 
have made arrangements for putting ina plant at Rich- 
mond, Ky., and proposes to cumpete with the Richmond 
Telephone Company, which was one of the first local com- 
panies organized in tbe State. The rates of the local com- 
pany are $2 per month for offices and 81.5) for residences, 
which ratesthe newcomers propose to smash, putting in 
their instruments in offices for $1.5) and in residences 
for $1. 


There is a fight on at San Jose, Cal, between the 
People's Telephone Company and the Sunset Telephone 
Company, in which the latter is backed by the city off. 
cials. The citizens and business men especially, recol- 
Jecting the high rates that prevailed before the People's 
Company's advent, are however disposed to stand by the 
latter. 


In order to bring the military telegraph and telephone 
service in Cuba up toas high a standard as possible, Lieut. 
Col. H. H. O. Dunwoody of the Signal Corps has been di- 
rected to proceed to Havana and take charge of the entire 
system. The work of construction and repair will be ac- 
complished by parties of enlisted men in the Signal Corps. 


The contract of the New York & New Jersey Telephone 
Company to put telephones in thirty-seven schools and 
the homes of the three school superintendents for $31,000 
has been approved by the borough board of the Boroug 
of Queens, 


The Beil Company having gobbled up several inde- 
pendent companies in Minnesota is now turning its at- 
tention to Iowa, where it has succeeded in taking in two 
small companies, which together operate about 200 miles 
of line. 


The exchange of the Cumberland Telephone avd Tele- 
graph Company at Memphis, Tenn., was damaged by fire 
on the 8th inst. to the extent of $7,000. The battery room 
was totally destroyed. : 


New Companies Incorporated. 


The Pacific Automatic Telephone Company, Seattle, 
Wash. Oapital stock, $10:,000. ; 


The Danville Telephone Company of Danville, III., bas 
certified to an increase of capital stock from $25,000 to $59,- 
000. 


The Automatic Telephone Company, New Bedford. Oe p- 
ital stock, $100,000. Incorporators: J. W. Macomber and 
Frederick Tabor. 


The Northern Illinols Telephone Company, Hinczley, 
Ill. Capital stock $10,000 Incorporators: Fred E. Graves, 
Milton D. Patten and Fred R Patten. 


The Hinton & Southeastern Telephone Company, Hin- 
ton, W. Va. Oapital stock, $50,000; paid in, $10. Incorpo- 
rators : A. J. Skaggs, James H. Miller, J. J. Swope, C. H. 
Skaggs and W. H. Bonde. 


The United States Automatic Telephone Company, New 
York City—to manufacture and deal in telephonic and 
electrical apparatus. Capital stock, $1,000,000. Directors: 
Ellas E. Ries, Martin Lowenstein, Henry A. J. Wilkens, 
Israel Steinhart and Henry J. Furlong, of New York City. 


The Printing Telegraph & Typewriter Company, St. 
Paul, Mina.—to acquire, own and lease telegraph and 
typewriter instruments, etc. Authorized capital, $200,000, 
Incorporators: Casper Ernst, 8t. Paul; Frederick Hach- 
man, Milwaukee; Charles Pfeifer, Plymouth, Wis. 


The Homestead Telephone Company, Homestead, Pa.— 
to construct and maintain telephone lines. Authorized 
capital, $10,000. Incorporators: Dr. G. Gladden, R. Ken- 
nedy, J. Purman, D. H. Carus, A. J. Kuhn, W.8. Me- 
Conegby, H. J O'Donnell, Homestead. Reid B. Kennedy 
has been elected president of the company, A. J. Kuhn 
treasurer and Dr. John Purnam secretary. 


Dro, 14, 1898. 


ELECTRICAL SECURITIES. 


The subjoined quotations of Electrical Securities dealt in at the leading commercial centers are compiled from special reports received by Execraicrry from a variety of sources. 
The utmost care is cxercised in their collection and preparation, and every effort is made to secure accurate and reliable information, The management of this journal will esteem it 


ELECTRICITY. 


a favor to havo brought to their attention any inaccuracies readers may discover in these columns. 


Abbreviations : crt. indb., certificate of indebtedness; coll., collateral; cons., consolidated; const., construction; conv., convertible; com., common; deb., debentures; 
improvement; . paid; pfd 


extension; gen., general: g., gold; guar., guaranteed; inc., income; imp., 


C. quarterly: A. & O., Apl. and Oct.; F. &. A., Feb. and Aug., M. & S., May and Sept.; J. & D., July and Dec.; 
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u Electric RR 


ital paid as rental by lessee West Chicago 8t. RR. Oo.; 


Ohicago Passenger Railway, and 


as rental by lessee—North Ohi Street 
Street Nallroad Cod nen 


Nav | 


Hartford Conn.— Dec 12: 
Hartford Street Ry. Oo........ wx 
Hartford & West Hartford RR ..... 


Holyoke Mass. Dec 12: 
Holyoke Street Ry. Co.............. 


Hoboken, N. J.—Dec 17: 
North Hudson Co. (N. J.) Ry. Oo... 


Indianapolis, Ind- Dec 12 


Citizens’ Passenger R%jʒyy) b 


Lancaster. P8.— Dec 12: 
Pennsylvania Traction Oo.......... 


Lancaster & Col. Electric Ry). 
West End Street Reilway..........|: 


Louisville, Ky.— Dec 12: 
Louisville Ru com. 
Louisville Ry..............-...... pfd 


Minneapolis. Minn.— Dec 12: 
Twin City Rapid Transit... com 


Twin City Rapid Transit....7 € ptd.| - 


Montreal, Canada.- Dec 12: 


Montreal Street Ry. Oo. 
Toronto Street Ry. Oo. 


Memphis, Tenn.- Dec 1?: 


000,000 
500,000 
000,000 
000,000 
000,000 
000.000 

Memphis Street Railway Co. : 500,000 ,00€ 

New Haven, Conn.- Dec 12: 

Fair Haven & Westville RR......... 1,500.000| 900,000/8 X 

New Haven Street Railway Co. 1,250,000 

New Haven & Centerville......... 700,000 

Winchester Avenue RR... 1,000,000) 600, 000 

New Orleans, La.—Dec 12: 

Canal & Claiborne RR. Co 240.000 

New Orleans & Carrollton RR...... 1.200.000 1,200, 

New Orleans Traction Oo......com. 5,000,000) 5,000,000 

New Orleans Traction Co.......ptd. 3,500.000| 2,500,000 

aCrescent City RR. 9565665646 guar 2.000.000 2,000,000 

bNew Or. City & Lake RR....guar. 2,000,000 2,000,000 

Orleans Railroad.................... 500,000) — 185,000, 

St. Charles Street Railway.......... 1,000,000} 1,000,000, 

New YOPK-Dec 12: | 

Central Crosstown RR............... 600,000) 600.000 
Christopher & 10th Sts. RR. guar. 650,000) 650,000. 

D Dock, E. Brdw'y & Battery RR. 1,200,000 

etropolitan Street Ry. Co 80,000,000 
eBleecker 8t. & Fulton Fy.Ry.guar 900,000 
SBroadway & Seventh Ave. . guar. „100.000 2,100,000 

n. Park, N. & E. Rivers RR. guar . 00 1,800,000. 
. ue RR... N 789900 ARIS 000 

: rand 8t. Ferr Bod 48.000 

jJNinth Avenue tn... r eal 800.000 800,000 
kSixth ete RR............guar ee 2,000,000 
tT wenty-t rd St. R. ee 2 600,000 
Second Avenue RR.... ebur , inen 500.000 1,862,000 
dran RR sena ost porre 
-.Manhatv'le & St. v 50. 900 2,500,000 

*Union (Huckl^berry) „ 000, O00 2. 000, 000 

Newark N. J.- Deo 12: 

Consolidated Traction Co. of N. J 000. 000 15,000,000 
Newark Passenger Ry............ 10D |: 0) 000 000 
nRapid Transit Street Ry...... idi 604,000| — 504,000 

Pittsburg, Pa. Dec 12: 

Allegheny Traction Coo. 500,000; — 500,000 

?0onsolidated Traction Co....com. 5,000,000; 15,000,00€ 

Consolidated Traction Oo......pfd. 9,000,000, 15,000,000! 
pOentral Traction 61: PORNO 1,500,000 900,000, 
qOitizens’ Traction (o.. 8,000,000| 18.000,000: 
rDuquesne Traction Oo. 8,000.000 fa 000.000 
sPitteburg Traction Co. i 2,500,000) 1,900,000. 

Fed ral St. & Pleasant Valley Ry.. 1.400. 000 1,400,000 

Pgh., Allegheny & Man. Trac. Co... 8,000,700, 12,004, R30 

P'tteourg & Birmingham Trac. Ry.. 8,000.000| 8,000,000. 

Akan & West End Ry 1.500.000| 1,500,000; 

Second Avenue Traction Co...com.... 4,000,000; $4,000,000 

Suburban Rapid Transit Co......... 200.000 


*Unlisted. { Full paid. | Outstanding. 
a Leased to New Orleans Traction Company at 6 % on stock. 
b Leased to New Orleans Traction Com 
e Leased to Centra! Orosstown Railr 


Capital Stock. 
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PASSENGER RAILWAYS. 


$200,000) 8 
247.000 


400,000/8 & A., Jan., 98. 


1, 000, 0008 %, 1892. 


5,000,000 


15,010. 92 2 „% 
1.714, 200184 % 


1,000,000 25$ 3 A., July 98. 
800,000 


240,0004 X 8 
000/134 K 


t Ex div. 


ny at 8 & on stock. 
at 8 & on stock and interest on bonds.. 


Rate and Date of 


P., Jan.,'98. 


4,000,000'8 % S., M. & N. 
6,000,000 124 K 
500 


p owe 2 U9 


— RE 


x 


t3 d 
eS. 


A 
nv 
Y 


368 


Nd. A4. 


140 


185 
ICS 


26% 


85 
101 


d Operating the former Met. Trac. system, that corporation baving become extinct. 
e Leased to 23d Street Ry. for 99 years; lease assigned to Metropolitan Street Ry. 


f Leased to Houston, West Street & Pavonia Ferr 
g Leasea tu Metropolitan Street Railway at 8 & on stock until Oct. 
Leases to Metropolitan Street Ry. for 99 years from Jan. 1, 1896, 


$ Leased to Metropolitan Street Railway for 18 % on stock. 


Leased (o Met. St. Ry. for 99 years from April 20, l 
Leased to Metropolitan Street Railway for $145,000 per annum. 
l Leased to Metropolitan Street Railway for 18 per ceut. on capital stock. 


m Oontrolled Ly Third Avenue Railroad by purchase. 


* Dividends of 134 & yearly guaranteed by 
o Controls by lease the All n7, Cent., Citizens, Duquesne, Furt Pittan 


Oo t 
Leased to Fort Pitt Traction Oom PN. 
Traction 


p Leased to Consolidated 
q 

v Leased to Consolidated 
8 Leased 


to Consolidated rasten 


y for 8 & on 
pany for 4 X4 On capital stock after October, 
tor ? & om capital stosu alter October, 


nsolidated Traction Com 


r annam o 
000,000 capi 


y—now Metropolitan Street Railway, 
1, 1897; thereafter 9 %& 
at $215,000 per annum. 


; € & first5 years, 8 & thereafter 


d Pitts'h Treo. Oo 
n 
ra pe ueo etose 


erten., 
3 preferred ; mtg., mortgage; tr., trust; A., annually; S., semi-annually ; 


866 


ELECTRICITY. 


PASSENGER RAILWAYS. 


a —MM————— 


— 
NAME. Par Geman Issued. Last Div. Bid. Asked. 

New Bedfora Mass- Dec 12 

Union Street Kailway Oo..... ..... 100] $850,000| 2380, 0002 . Feb. '98. .. | 150 

Northampton, Mass- Dec 12 

Northampton Street Hv.............! 100 800,000 325,000/4 % A., Jan., 98. 165 | 175 

Omaha, Neb.- Dee 12 

Omaha Street (WWW... IOO 5,000,000; 6,000,000)  .................. 26 80 
^Baterson. N. J.—- Dec 12: 

P .terson Ry. ON Veces A 8 100 1,260,000 1,250,000 TTT TT eeccos 54 ee 

Providence, R. 1.—Dec 12: 

united Traction & Klectric Oo .....| !00| 38.000.000 8.000, 00034 56, Jan. '98. 70 72 

Phlladelphia.- Dec 12: 

Fairwount Park Traus. (O. . C0 pd.| 50| 2,000,000) 1,770,000|2 %, Dec. '97. 14 oe 

Hestonville, Man. & Fairmount....| 50| 1,966,100] f 1,966. 100 2% &, July 15, 98. 42 | .. 

Hest'nvi'e, Man. & Fairm'$..6 % pfd.| 50 583, 900 1588, 900 8 % S—July, 98. 63 oe 
aFairmount Pk. & Had. Pass. Ry. 50; 300.000 800,0003 % Feb. 1. '98. 66. se 

Union Traction Co. 112% pd, 50 30,000,000) 29,980,450;  ............ — 30% 31 
eEiectric Traction Co. 00 8,297, 920000 5 8 

dUitizens' Passenger Ry........| 50| 5000, 000 192,500 8 share Q. 830 | .. 
e Frank ford & Southwark Pae. R| 50 11,878,000 814 sha’e A- Apr. 98 105 un 
f Lehigh Aveuue Ry. Co — 2 esoo 50 1,000,000 6 55 5 ee! „„ „ „„ 660 „66 6606600 ecce 4 DII 
Lombard & South Street Hy...| D| ............ 1,000,000| A. & O. 80 9014 
dSecund & [bird Streets Ey... 50| 1,060,000| 771,076 89 share A, Mar. 98/5 | 
eP»opie's Traction Oo....... .....| 50| 10,000,000) f6, 000.000 3 %, A., April, '93. s 
yGermantown Passenger Ry....| 50| 1.500. 000 572.800 85.25 share—1898. 1887 
JUreen & Ooates Passenger Ry.“ 50 500.000 150.000 3 Jan., 1898. 188 .. 
A People's Passenger Ry... mw. 28 1,500,000) 1710,00 000 UI z - dn 
h^Pecople's Passenger Ry... pid... 750,000 277, 102 ..I . — a 
tPulladelphia lraction Oo. .....*.| 50| 40,000,000) {20,000,000 8? p sh., Oct. 98. 91 94% 
1 atherine & Bainbridge 8. 50) .....-- (400,000; 6 % a ee 98. esi de 
‘Coutinental Pass. ty.....guar..| 50| 1,000,000 540,000 $6 share—J uly, 98. 140 145 
Unipire Passenger Ky. -v..... 4| 50; 600.000} 1600, 0000 Ses - 
)Vhiladelphia City Pass. Ry... 50| 1,000,000) 1475,000$7.50 share July '98, 17 180 
jPbiletvelphis & Gray's Fy. RR. 500 1. 000.000 295,650 83.50 share July 98. 9J 2€ 
pRidg Avenue Passenger Ky...) 50 750.000 {420,000 9 12 share July 98. 295 
i unadelphia & Darby Hy.guar.| 0 1200,000/82 share July, 98. di s 
ju & 19th Sts. Pass. Ry. guar..| 0 . 1250, 000 1% % 8., July, '93. 197 P 
jViurteenth & 15th Sts. Pasa. cy. 50) 1,900,000) (335,000 $11 ah. A., July, 8 250 ss 
Unlon Passenger Ry. Co. . 5O) 1.500, 000 1900,000,89.50 shre, July, 98 228 T 
Wert Pulladelbhla Pase. Hv....| 50 750.000| 1750,000j310 share, July '98 285 | 25C 

Rochester. N. V. Dee 12: 

Rochester Railway Coo. 100 5,000,000] S. 400. 00% /... 14 18 

Reading, Pa.— Dec 12. 

j Rending Traction Co. . . 000,000 1.u00,000/Semt-an.,Jan. & Jy| 18 20 
City Passenger Ry. . . — 50 350,000 30.000 Tan.. 98. 114 gp 
last Reading Electric RV. 50 1.000.900 11.000.000 Jan 98 65 8 

St. Louis Mo.- Dec 12 

Fourth Street & Arsenal K). 50 800,000 150.000 m ' . 

Jeferson Avenue Ky. CO e| 50 100.000 400.000 2 Dec., 1888. id M 

Li adell Ky. 37 =... 6 u „46.0% 100 2,500,000 2, 100,000 1% % Oct „98. 167 169 

National Railway Oo.. € 5 6 „ „ „%% 666 66 „6 „06 ^ 2,500,000 2 479,000 VA %, Oct., '98. 29 125 
Cass Avenue & Fair Grounds . | 5'590.000 2.500.000 „ 75 im 
Citizens RN... „„ 2 6 „ „6 „ %%, % % % e 100 2,000,000 1,500.000 1 % Oct., ». ae * 
St. Louis R;? 8 ******| 100 2,000,000 2,000,000 252 2 July, '98 93 1u5 

Missouri INI. eoee s 2 2 „ 0 50 2,400,000 2,300,000) 14, % Oct , '98. tA) 193 

Pe )ple's RR. Co oaov ee ee ee „ „6 oe) ee 50 1,000,000 300.000 50C.. Dec., 89. AI e 

Southern Eiectric RR... . . com. 50 500,000 500,0 % ꝗnuü n 62 41 
Southern Electric Ky..... .6 * pref. 100 1.099 00 1.000,000!3 &. July, 98 187 131 
81. LO dir & Suburban Ry. eeevenee eee 100 2, 00.000 2.500.000 „ 58 R 595 
U aion Depot RR eo esse 6 6 „„ „ „ „6 „46 0 100 1.000.000 1.000. 0003 * A. July. '95. 126 LO 
sun Francisco, Cal.— Dec. 

Oallfornin St. Cable IK... 6. cee ones 100 1,000,000 600,000! 50c. montbi y 103 

Geary Street Park & Ocean RR.... ee 100 1,000,000 375,000 $2.50 share, 96 40 50 

Market Street K ùun9 nn „„ 100 18,750,000 18,750,000 Q., 60c. per nhare 55%, 56 

Presidio & Ferries RR... * *-**| 100 1000.000) 550,000 SEIS a. 89 ee 

Scranton, Pa - Dec 12 | | 

: Ccrànton Kailway Cb 9 7 — 50 8,000,000 2.500 .000 nm 124, 15 

m Scranton & Carbondale Trac. Oo.. 100 500.00 500, % ne 14 18 

m Scranton & Pittston Traction Co..| 100 1,050,000 050.000] nini E uH 
opPingrield III.— Dec 12 

tpringüeld Consolidated Hy ......... 100 150,000 150.000 2 p. 
Springfield O.— Dec 12: 

BSpringtield Street Ry . ...... . 100|. 1. 000. 000 1.000. 00 O " . 
SpPingfield, Mass.— Dec 12: 

-pringfleld Street Ry.. 6 % % „%% „ „ „ %%„„%öꝙ o e 100 1.200. 000 1 166.700 » * A 20 2 75$ 

Ioronto Canada. Dec 12: 

Toronto Ry. Co. e.f 100 000.000 105% 10-3 

Montreal Street Kallway Co d 000.000 22000900 44.8 * 2 8 * 2 “a 

Washington. D. C.— Dec 12 | 

e 50 500. 00% 500.00 o deo 

Oapltal fraction Co . 00/112. 000, 000 12,000,000 680. per sh, Oct. 7. 8714] 87% 

Ootuinbia Ky. COo 50 100.000 100.000 6 % A. 65 7 

Eckington & Soldiers’ Home Hy....| 50 707.000 652,000] . e Tal 

Georgetown & Tenallytown Ky..... 50 200,000 200. 00 ͥũ  ........... ui 

Metropotitan KR, CCOo . 50j 1,000,000} 453 90012% % Q. 158 4| 181 

W orcesveP, Mass.—Dec 12: 

Worcester Traction Co........com.! 100) 8,000,000! 4,000,000} . isses sse 125% 18 

*Worcester Traction Co......6 % pfd. 100! 2,000,000 2,000,000 3 % S., Feb., "ie. 91 93 

Worcester & Suburban Street RV... 100 550,000 542.500,4'« &. 1897. 85 E 

Wilkesparre, Pa.— Dee 12: | | 

Wilkesbarre & Wyoming Val. Trac 100 S. . 000 5.000.009! 1%. lan. 91 24 
nlisted. f Paid in. f Mull paid. ;̃ Outssandiag EEx div. 


a Lea«c! to Hestonville, Man. & Fairmount PnR««engor tty. for X on mboca per nonum. 
Electric, People’sand Phlladelphia Traction companies. Fixed charges 


b Oonsolidati.. 


Capital Stock. 
Rate and Date of 


[ Vou, XV., No. 23. 


| TELEPHONE AND TELEGRAPH OOS. 


NAME. 


Boston, Mass.- Dec 12 

American Bell Telephone C€o....... 
Erie Telegraph & Telephone Oo.... 
New England Telepbone Oo........ 


New Yopk.—Dec 12 

American ier. arces & Cable Oo... 
*Central & South Am. Teleg. Go. 
*Commercial Oable Oo........... .. 
Franklin Teleg. Co. 2% % guar. 
Erie Telegraph & Telephone Co..... 
*Gold & 


Postal Telegraph Cable Co. 


Miscellaneous. - Dec 12: 
American Dist. Teleg. (Phila.). 
Bell Teleph. Co. (of Canada.) 
Chesapeake & Potomac Telep. Co.. 
Chicago Telephone Co.............. 
Central Dist Prtg & Telg.Co.(Pgh.). 
Empire & Bay States Telegrapb Oo. 
Hudson River Telephone Co...... 
*Northwestern Telegraph Co..guar 
Providence (R. I.) Teleph. Co....... 
Southern New Eng. Teleph. Oo. 


Boston, Mass.—Dec 12: 

Fort Wayne Electric Oo 
Ft. Wayne Elec Co. T. See Seriea A. 
General Electric Co. [old com. 
General Electric Co. QM d 
T.-H. Elec. Co..T. Secur., Series D. 
Westinghouse Elec. & Mfg.Co.com. 
Westinghouse El. & Mfg. Co. pfd. 
Westinghouse El. & Mfg. Oo annens. 


New Vork.— Dec 12: 

Edison Elec. IIl'g Oo., New York.. 
Edison Elec lil'g Oo., Brooklyn. 
Edison Ore Milling Oo Oo 
Edison Electric Storage OO. 
TGeneral Electric Oo. [old]....com 
General Electric Oo [new].... " 
Interior Conduit & Insulation Co... 


Pittsburg, Pa. Dee 12: 
Vllegheny County Light Oo 


Kast End Electric Light (o 
Philadelphia, Pa.—Dec 12- 
Edison Electric Light oo 


* Electric Storage Battery Oo..com. 
*Electric Storage Battery Co... pfad. 
t Kings Co. II. IL. X P. (o . 
“Penna. Ht., Lt. & Pow. Co com. 
Northern Elec. Light & Power Co.. 
Southern Elec. Light & Power Oo.. 


Miscellaneous. — Dec 12: 


Eddy Electric Mfg. Co.............. 
Hartford (Conn.) Elec. Light Co.... 
Hartford (Conn.) Lt. & Power Co.. 
INew Haven (Conn.) Elec. Lt. Co.... 
Narragansett (Prov., R. I.) Elec. Co. 
Rhode Island Elec. Protec. Oo ..... 
Royal Elec. Co. ( Montreal) 
Toronto (Canada) Elec. Light Co... 
Thomson-Houston Welding Oo....... 
Woonsocket (R. I.) Electric Co. 


tOn Aug. 17 last by a mijoritv vote of the stockholders th: captt4l stock was reduced 


Par 


100} 50,000,000] 28,650,000) 4% % Q., Oct.. '98. 


100 


25 "09920 € o. „ „ $99 * 9-29 
100 40,000,000! 30,460,000 2 % Q., Aug., 1898. 
100, 18,276,000, 18, 27 6.000  ...... 

50 ...... | MeT0 |... 

50! 4,000,000: 3,996,053 194 % Q., Oct., 98 
^ 11,000,000} 8,1 60 
100; 9, 138.000 7.988, 0000 
100 4,000,000; 2.000, 000 155 & Oct., '98. 
100 „5 de 
100! 10,000,000! 30.160.000 2 % Q., Aug , 1898. 
100 1x,272.000| 18 275,000 ..... 
100; 1,000,000) 1,000,000, 
100 500.000 500,000 J. & 

50 300.000 800.000 Q 
100 2.009,000| .... 
100} 8,500,000 
100 5.0 n, 00, 
10 250.00; 2,500,000 A. & O. 

30 5,000,000) .. 16%, Der, 97. 

10 £5 ),000 550,000 842500 dis. Jan. 1197 
10| 17.500 187.53 dE 

50 . 

25 500,000 " E. 

anl "oos P Soap MES 

105 3850000] ůðũů́ð bake 

| 174,000) M. abt 

100 100.000 " 3 

5| 1, 00. % 2% Q., Oct., '08. 
c ae 

..| 5,000000! ,..... 2% Q 

100 1,045 O60) 1,085,000] 132 % Q 

1 s s 3 $$ 8, Dec. (, '96. 
1% 


Capital Stock. 


— — 
. Issued. Last Div. 


5 1% Q., Aug. 98. 
10.894.600 10,804 600) $1.50 %, Aug. 98. 
14,000,000! 14,000,000| 1 & Q 
6,500,000) 6,500.c00 Ife % Q. 
10,000 000! 10,000,000] 134 & Q. 
1.000, C %0%ö ů ü 17 & 8. 
5. OW. 00 4,800,000 1 % Q., Aug., 88 
5,000.00 - VEI 
8.000.000 ...... 1 d. 
2,000.000| ũ n— 
5.000.000 8,723,000 154 3% Q., Oct.. "98. 
2,000.0 ũ 296 8. 
15,000. 000 15.000.000 1 % Q. 
950,000 539.525 2% % 8. 
600,000} 80.000 8 % S., July, 98. 
2a | 97,870,000 112 &. O. t., 
400,000 .. 1 Q., Aug., '98. 
3,168,000] 8. 168,000 2 % ». 
750.000 750.0000 
2.000.000 2. 000.0001 X Q. 
2.500.000 2,500,000 2% % Q 
8.000.000 eeeees eeee 


to $20,827,.09 of which $13,.76,00! is common and 82,551,200 preferred, 


ALLIED INDUSTRIES. 


Rate and Date of 


Bld. Asked. 
.. 279 
753] 76 
188 | .. 
97 | 98% 
18 |11U 
125 | .. 
40 | 60 
7514| 76 
110 | .. 
109 ee 
ee £0 
170 [155 
75 | 80 
«0 | 93 
no [ne 
95X| 9534 
14 ec 
1721 .. 
51 |. 
2 0 ee 
1321; 134 
75 |£ 
77 |.. 
112 lis 
89 | .. 
121 |185 


1 3*4 


1874 


ELEOTRIC LIGHT AND ELECTRICAL MFG. COS. 


t kx div. 


Boston Mass.- Dec 12: 

American Electric Heating Oo......... 
Street Ry. & Illu'g Properties... pfd 
United Electric Securities Co... pfd. 


New YOPK.- Dec 12: 

Consolidated Electric Sturage Oo... 
Edison European................... D 
3afety Oar Heating & Lighting Oo.. 
Worthington Pump Co........ com. 
Worthington Pump Co.......... pfd 


Philadelphia, Pa.- Dec 12: 

Acetylene L. H. & P. Co...... 35 pd. 
Electro Pneumatic Trans. (oo 
United Gas Improvement Co..serip. 


Welsbach Commercial Co.. com. 
Welsbach Commercial Oo...... pfd. 
Welsbach Light Co.. . ............. 
Welsbach Light Oo., Qanad 


Pittsburg. Pa.—Dec 12 


aniallindebte nees of constituent and leased companies assumed by Union Traction Com. Oarborundum Mfg. Oo 


any. 
o Practically all shares owned by Union Traction Compans. 
d Lease to Frankford & Southwark Passenger Ry. assumed by Electric Traction tap. 


e i.cased to Electric Traction Company. 


Controlled by Frankford & Southwark Passenger Hallway 
g Leased to l'cople's Passenger Railway at $5 per share. 


h Majority of stock owned b 


{ weased to Calon Traction Company. 


People's Traction Com pauy 


f Lease transferred to Union Traction Company 


ij Leased to United Traction Oo. ata rental of 810,000 per an. in 1866-7-6, $20,000 p. a. 
187 -i 900 and $40,000 per ann um thereafte:, payable semi-sauually, renta! Jeclared asa d 


de semi-annually. 


» Dividend of 10 % guar» nteed by Reading Traction Company. 
| Dividend of 654 X gue anteed by Reading Traction Company. 


ve Leesed and orsre:s 


Standard Underground. Cable Oo. z 


| Miscellaneous.— Dec 12: 
Barney & Smith Oar Oo.......com. 


Barney & Smith Oar Oo .......pfd. 
Billings & Spencer Co. 
Consol. Oar Heating Oo......... NS 
Johns Pratt. Co. 
Pratt & Whitney Oo........... com. 


* Pratt & Whitney Oo. eee %% %% „6 „6 0 --pfd 


lvi: atfilwell-Blerce OOo 2 626 „6 „6 „ „com. 


3tillwell-Biercs Oo..... TS tG. 
Shults Belting Oo........... ve 
31. Oharlee Car Oo. ...... jen ere 


by tbe Geranton Railway Uomwpany, formerly Scranton Tree. Oc.|| * Unlisted, 


" 
100 
100 


- 
100, 
14), 
ALAH 


2% Sept. 1, ss, 


— 


—— — 


10.00, % %%ꝗꝗ/ —fſm nm 
501,03). 1.24 70052 p. gh. Nov. . 6. 98 
o. 1,00°,000 3x, % May 2, 98. 
EH „ we 0 
) O00 000, 2 000, 7% 
| 
1,009,000 s Da 
1. 5% : EN 
[0,000 19), es 
3.300,00 TET e em 
500,000! 2& Q 
525,100 
500. (KO) 
300.000! 200. 000 
1.000. 000 1.000. 00 Q 
ee i OUO. 000 esoe 
Ms 2.500. 00 2 X 
1,250,000. 1.250.0001'& & Fob.'98, ° 


92 (100 
97e 16 
105 | 
84 | 40 
99 101 
10 | 10% 
62 | 63 
a3 | 33, 
17 |<: 
18 | 16 
60 | ... 
80 | 86 
85 | 38 
90 100 
(M 8 
"AP 
95 | 98 
82 | 87 
86 | vo 


Dec. 14, 1808.) 


ELECTRICITY. 


BONDS. 


PASSENGER RAILWAY. 


PASSENGER RAILWAY. 


Amount. 
— —— Interest 
NANE, Authorized.| Issued. |Due| periode. | Bid. | Asked. NANE, 
* New Orleans La. 
Albany, N. Y. | Date of Quotation— Dec 12, 1898. 
Date o/ Quotation— Dec 12, 1898 83 — ig RR... Ist mtg. 68. $150,000 
Rà . . . . Ist mtg. 5s. TIT $29,000 |1905 TP ose rescen eer res Ist mtg. 66. 
the athens Ry. Q6...» Cons. mtg. 5s.| $500,000 427,500 1980 J. & J. |*115!4 | ..... Orescent City RR.......Cons. mtg. g. 5s.| 5,000,000 
Oo...... Gen. mtg. 56. 750,000 875,000 |1947| M. & N. |*114 115 New Orleans City RR. Ist mtg. 68. 416,500 
The Albany Ry. g 
Watervleit Turnpike & RR. lst mtg. 6s 850,000 850,000 |1919| M. & N. |*120 c. IN. Orl's City & Lake RR..18t mtg. g. 5s.| 5,000,000 
Watervieit Turnpike & RR..2d mtg. 6s. 150,000 150,000 |1919| M. & N. |*116 N. Orleans & Carroliton RR. ad mtg. g. 66. 350.000 
y Oity Railway Co..................1st 58 aie ume, fepe] nA 510653 Orleans Railroad COo....... ns. mtg. 6s.| 800,000 
= 1 St. RR. es a 2 mg deny 88 800.000 
. by Albany Ry. Co. . n escrow retire New Or- 
{Principa uu infero * by leans reg d lst mtg. honde. 
Albany Ry. Co. 1890. ou nding. 
Baltimore Ma. NR Sack 12, 1898 
Date of Quotation Dec 12, 1898 Ante ive. (Brooklyn).. „ Imp. E Be: 1,500,000 
City Pass. Ry. . . let mtg. g. 5s.| 2,000,000 | 2,000,000 |1911| M. & N. | 113 114 tlantic Av. (Brooklyn). Ist gen. mtg.5s 759,000 
Baltimore Disp aia lst — 8 58. 1,500,000 1,500,000 1929 M. & N.|1 ls L167 [Atlante Av. ( Brook yn)..Cons. sate Ba so 
Trac. Co..Exten. & Imp. g. 6, 1,250,000 250, 1901| M. & S. ro d way ve. Ist cous. mtg. . 58. 12,500, 
Bal. Trac. Co.-No. Balto div. iet mig. K. 5s renee 1,750,000 1275 J. 2 D. 117 |18 8 5 a os — M mtg. 5s pe 
Trac. II. Trust. Ist mtg. g. 5: 0. 000 „„ ( : à WI rt r way ve. mtg. 5s 5 
aiaa Traction Oo. Donveri ble Bs. 800,000 | — Ls 1906, N. & M. | 108% | ...... Broad way Surface............ Ist mig 5s.| 1,125,000 
ntral Pass. Ry. CO... Ist mtg. 6s. 96,000 117,000 |1912] J. & J. Broadway Surface. 2d mtg. 58. 1,000,000 
Central Pasa. Ry. OO. . Cons. mtg. g. 5s. 601,000 580,000 |1932| M. & N. | 115 116 Brooklyn City RR. Co..1st cons. mtg. 5s.| 6,000,000 
ty & Suburban Ry...... lst mtg. g 5.| 3,000,000 | 8,000,000 |1922] J. & D. | U6 | ..... Brooklyn City & Newtown..lst mtg. 5s.| 2,000,000 
Lake Roland Elev., ............18¢ mtg. 58. 1,000,000 | 1,000,000 1942 M. & S, | 118 113% Brooklyn, Bath & W.E. RR.Gen.mtg.5s.| 1,000,000 
Metropolitan Ry. (Wash.).1at mtg. g. 5a.| 1,850,000 | 1,850,000 |1925| F. & A | 120% | ...... sh oe eights AR — e » p 2 
— , 8 LI u n.. 8B m g . * * 
+The bonds of the Baltimore Traction Brooklyn, Q's Co. & Sub’n..1st cons. 58. 1,500.000 
4 the City & Suburban Ry. and the Brooklyn Rapid Transit......... gold 58. 7,000.000 
. 22 Elev. were MI ed by Bleecker St. K Fult'n Fer'y RR. let mtg. 7s _ 700,000 
the Baltimore Consolidated Ry. Co. Cent 110 N. & E. R. RR. Ist Cons. mtg. 7s. 1,200,000 
18151,0001n escrow to retire lst. mtg.bds, Sener icine nee ors z "RM mig: j 5 
7 n rooklyn . mtg. ` 
Boston, Mass. D. Dock, E. Ba'y & Bat'y R.gen.mtg.g a| 1,000,000 

Date of Quotation — Dec 12, 1898, ry Dock, E. Bd’y & Bat'y RR..scrip5 %.| 1,100, 

mM dp ts t sot ecto, g 8 5888 880 8,702,000 1924 J. & D. | 164 105 Eighth Av. RR. Co..... Cert. indebt. 6 %.| 1,000,000 
y 3 8.000.000 8,000,000 1902 M. & N. 105 10534 42d St., Man. & St. Nich. Av., Ist mig. 68. 1,200,000 

West End St: eet Ry........ Deben. g. 5s.| 8,000, 

West End Street R Deben g 4a 2,000,000 2,000,000 1914 M. & 8 108 4266 42d St., Man. & St. N. Av..2d mtg. Inc. 6a. 1,500,000 

294 000 i y Ad aient di CH tir Lex. Ave. & Pav. Ferry RR.1st mtg. g.5a.| 5,000,000 

+81, ds 1 a le Metropolitan St Ry CO.. g. m. cl. tr. g. 58 2.500, 0. 0 
Ing bonds of absorbed companies. 3 Avenue Ry..Gen. cons. mig. 5s. € 
n S.C. Secon GA eb. 58. , 
Charlesto S Steinway Ry.(L.1.).......1«$ mtg. g. 6s.| 1,500,000 
Bate o Quotation Dec 12, 1898 - South Ferry RR. Co...... Int mtg. 58. , m 
47, 1906| J. & J rd Avenue RR ....... let mtg. g. 58. 5,000, 
F pasa 3544 sec e Em Twenty-third Street Ry... lat mtg. 6a.) — 
950 trolled by Oh leston St R T o Twenty-third Street Ry...... .. Deb. 5s| _ 150,000 
tOontro y Oharleston St. Ry .Co. Wes ieee Mn mtg. 58. nee 
estcheste Ist mtg. 58 . 
Chicago III 085,000 In escrow to retire 9 — 
„5. gen. mig. 
Date of Quotation—Dec 12, 1898. bonds. 
Ohicago Oity Ry........... lat mtg. 43¢8,| 5,000,000 | 4,619,500 |1901| J. & J, | 10234 | 103 184.850, 000 in escrow to retire maturing 
Ohicago Passenger Ry .....lst mtg. 6a. 400,000 400,000 |1909| F. & AA. 102 o pec TEXT 
Ohlcago Passenger Ry...Cons. mtg. 6s. 3 ? eee — J. aD, sere. ake boada SEcrOW 90 re let and 2d 
— & Bo. dd ho me. wee! reo | 780.000 li907 3 & te f ESAMI, TAOIS. 
Obicago West Div. Ry..... let mtg 4% 14,040,000 | 4,040,000 |1082| J. & J. 105% | ...... t Guar. by Union Ry. Co. 
ke Street Elevated RR..1st mtg. g. 5% 7,574,000 8,781,200 [1928| J. & J. eH] o Toronto Canada. 
Metrop. W. Side Elev. Ry..lat mtg. g. 56. 15,000,000 | 15,000,000 |1942| F. & A. | 61% | ...... Date oj Quotation— Dec 12 1898 
North Chicago St. RR........1st mtg. 56. 3,171,000 | 8,171,000 |1906| J. & J. 10124 | ..... 
North Chicago 8t. RR... . Cert. indeb. 6s. 500,000 500.000 1911| J. & £ ^F AI Lee nen — 8 ass mtg. 5a. 2,500,000 
North Ohicago City Ry...... ist mtg. 66 _ 500,000 500,000 |1900| J. & J. , 101% | .... oron Ry. Ist mtg. g. 48. 4,550,000 
North Chicago City Ry.....consol. 4% 2,500,000 | 2,500,000 1927 M. & N. 10654 | 107 $85,000 per m. single track authorized. : 
West Chicago St. RR... Ist mtg. 5s.|. e icis 1938 M. & N. 10055 sesse $600,000 in escrow to retire 6s due in 1901. 
St. RR........ Deben. 6s...| 2,700, : f * 120855. I ons 
Wen Chicane Bi. RR » on. ue 8 12,500,000 | 6,000,009 1980 96 9614 Philadelphia. 
W. Ohicago St. RR. Tunnel..1st mtg. 5s.| 1.500.000 | 1,500,009 |1909| F. & 4. — Date of Quotation Dec 12 1898 
Redeemable at option on 60 da. notice. 
Funded debt assumed by Ohicago W. 8 Ry... X mtg. 6s} 850,000 
v. Ry. Co., controlling interest of Greena & Coa tes St. Ry Xue ist tec és 100.000 
NE e Lombard & So. St. Pass. Ry. let mtg. 6s| 150,000 
{Subject to call after Oct 1, 1899, at eople’s 1 „lat mtg. 7s 250,000 
8110 and interest. People’s Pass. 87. 2d intg. 5a 500,000 
Assumed by W. Chi. RR. Oo., lessee People’s Pass. Ry... .... Oons. mtg. 586 1,125,000 
Int. guar. by w Chicago Si “RR. Oo. People's Pass. Ry....... Stk. tra. cert. g. 4s-| 5,698,210 
sa 5 STUPET Philadelphia tree Oas MT Erie |. 00009 
neinnnati, O. elphia ON er: . tr. g. 4s.| 1,300,000 
r Thirteenth & 15th St. Ry. lat mig. 7s.| 100.000 
Dato o/ Quotation Dec 12, 1898 83 Paese nger Ry- 3 Ist mig. 586. 500,000 
Oin. New. & Coy.St. Ry. let Con. mig g. 80 3,000,000 | 2,500,000 1922 J. & J. |106 106% |/¢@Unton Traction Co................ Ool tr. 46. 29,785,000 
‘Mt. Adams & Eden P'k In let mtg. 66 ` 46.000 46,000 1900 A. & O. | 103% | 104 Won wm de d ———9 2 let mig. 76. «..+..... 
Mt. Adams & Eden P’k In.. let mtg. G8. 100,000 100,000 180 A. & O. | 111 | 112% |e pnie, Eass Byen.. let mtg. g. 6s.| — 250,000 
Mt. Adams & Eden P'k Inc. Oons.mtg.5s| 531,70 | 581,000 1906 M. & S. 108 | ...... F ke 2d mtg. 58. 780. 000 
. Oov. & Oln. St. Ry.......- Ist mtg. 68.| 250,000 250,000 |1912| M. & S. | 119% | 51 The trust certificates wore issued to 
j8o. Oov. & Oin. St. Ry. . d mtg. Ge. 400.000 100,000 |1922| J. & J. 184 y for the shares of the Electric and 
Assumed by the Oincin. St. Ry. Co. eople’s Traction lines purchased. 
,000 d to d 8 mig. bds. pittsburg. Pa. 
eveian . Date of Quotation— Dec 12 1898, 

Date of Quotation—Dec 12 1898. 9 ee & Allentown......6s.| 500,000 
aBrooklyn Street RR. Co 1s? mig. 68. — 600,000 600,000 M. & 8. | 105% | 106 ntral Traction Oo........ . mtg. 56. 875,000 
Cin. New't & Oov. St. Ry. -Coue. mtg. 53. 3,000,000 2.500.000 eee TET 10^ 10654 ||Citizens' Traction Co. . Ist mtg. 58. 1,250,000 
Oleveland City Cable Ry.... ist. mtg. 5s. 2,000,000 2,000,000 1909 T . 104 1043 *Duquesne Traction Co......... lat mtg. 5a. 1,500,000 
[Cleveland Electric Ry. jo. lst mtg. g. 5&.| 3,500,000 | 1,219,000 1913 M. & S. | 108 105 NC E — : 4,8000 
Columbus (O.) Cent. Ry. . . let mtg. g.ös.| 1,500,000 | 1,500,000 |1 M. & N. s 372 . casa OF sse soen ns. 5s.| 1,250, 
aEast Cleveland les hy iet tg f. d. 1,000,000 | 1,000,000 1910 M.&& E | e, le A Brenna 8 

. Wayne (Ind.) Elec. Ry. Ist mtg. g. 6s. 600,000 |  ....... è A — ac gn „ramon & Mansueld. . , 
Lorain (O.) Street Ry... . . let mtg. 6s.| 200,000 200.000 17 J. & J. Zr DIEM Pie Co............ Ist mtg. 5a.| 750,000 
pt. Ky. Oo., Grand Rapids.. . let nig. 5e. 800,000 600,000 19 2 Je & D. Pitts urg rmin ham — Ist mtg. 58. 1,500,000 

781.900.000 iu escrow to retire bouda of Pittsburg & West nd — lst mig. 58. 500,000 
ebsorbed companies, marked a. *Pg'h. Allegh. & Manch. Gen. mtg. 5s. 1,500,000 

tInferest guar. by Cons. St. itv. Co. € pid rase Md 8 ue. orn 
Detroit, Mich. . . y —— — . * 
Date of Quotation— Dec 12 1898. Providence R. I. 
Detroit Citizens’ St. RR. . . . Ist mtg. 58. 7,000,000 | 8.885, A. & O. 98 100 Date of Quotation 

Wayne & Belle Isle Ry...ist mig. 6s. 400,000 "877 000 1903 A. & O. * e of ion - Dec 12, 1898, 

The Detroit Ry. let mtg. 886. 1,800,000 1,800,000 1928 J.&D. | 100 105 || Newport Street Ry................. Coupon 5s 50, 

181, 180,000 in escrow to retire bonds of United Trac. & Elec. Oo.....1st mtg. g. 56 9,000, 
Det. Otty Ry. and Grand River 81. Ry. i 

St. Louis 

New Haven Conn. 3 

Date of Quotation - Dec 12, 1898 Date of Quotation— Dec 12, 1898, 
Sew Haven St. Ry......... lst mtg. g. 56. 600,000 600,000 |1918| M. & B, | les — a & St. Lonia RR. .. Ist mtg. 58; 0. O0 
New Haven (Edgewood Div.) iet mig. 8% 250,000 250,000 |1914| J. & D. | 107 be Ave, & Fair uds, Ry. . Ist mtg. 56 2,000,000 
W 'nehester Avenna KR... let mig. g. 5e, 500,000 600,000 |1912| M, & N, | 106 .... ||Oltisens’ Railway Oo.............1et % 2,000,000 
Winchester Avenue RR... . Reber, g, 9 100,000 4,00. M,&8, ' 103 ww. HFComp. Hie., Un. De. & Mer, — Gs 1,000,008 
* With interest. "Unlisted. 


$150,000 |1912| M. & N. | 108 — 
50,000 |1899| M. & N. | 101 — 
8,000,000 1948 J. & J. | 8876 BI 
899,000 |1908| J. & D. odes fp 10434 
2,599,500 |1943| J. & J. | 10714 | 108% 
850,000 |1907| F. & A. | Ill K es 
80^,000 |1912| J. & J. 89 
75,000 1906] J. & D. |103 | se 
1,500,000 |1984| J. & J. 95 TM 
759,000 |1909| M. & 8. 107. | ...... 
1.966.000 |1981| A. & O. | 110 111 
7,650,000 |1943| J. & D. 120 128 
1,500,000 |1904| J. & D, | 105 106 
500,000 |1914| J. & J, 111 112 
1. 125.0000192 116 119 
1,000,000 190 103 105 
6,000,000 |1941| J. & J. 114 116 
2,000,000 |1939| J. & J. t )18 
448,000 |1982| J. & J. 90 93 
250,000 |1941| A. & O. | 104 106 
8,500,000 |1941| J. & J. 110 112 
2.750.000 |1941| M. & N. 101% | 105 
5,181,000 |1945|  ......... 109 — 
700.000 1900 103 1:4 
1,200,000 |1902| J. & D. 111 118 
250,000 1922 M. & N. 118 120 
800,000 1900 J. & J. 108 108 
930,000 |1982| J. & D. 11534 117 
1,100,000 |1914| F. & A. | 101 10854 
1,000,000 |1914| F. & A, | 108 Sees 
1,200.000 |1910| M. & S. 115% | 11734 
1,500,000 |1915| J. & J. 7 
5,000,000 |1993| M. & 8. 12334 | .... 
1,500,000 |1997| F. & A, | i18 c.oo 
1,600 000 |1909| M. & N. | 117 118 
800-000 1909 J. dE. eee . 0 
1.500.000 |1922| J. & J. 118% 115 
850.000 191900 110 114 
5,000,000 |1987| J. & J. 38: | cases 
— 1909| J. & J. — ete 
150,000 |1906| J. & J. 108 106 
2,000,000 1942] F. & A 118 114 
500,000 1948] J. & J. 111 11244 
1908 M. & 8. š... b... 
$30 19 1921 M. & 8, Ú... "-* 
810,000 |1909| J. J. | sees 
000 |1900 Seg pru [tees 
* 
250,000 190% J. & J. e 
458,000 |191] J. & J- tree | t 
M froga] -sss | i85 1870 
200,000 910 J &J. |-- "TT 
1,018,000 117 F. & A | 104 
100,000 1908| A. & O TIT —" 
500,000 1911 A, & 0O. | «++. dad) 
29,724,876 % A. 4 O. | e | e 
246,000 90, A. & O, | 115% | «... 
750,000 9 M. & N. 16 | 11634 
500,060 19811M. & 8. |. | ..... 
875,000 — 2 2 d 100% 
1,250,000 |'927) A. a e 34 m 
1,500,000 190 J. & J, | 1124 
50,000 1918 J. & J.. oT 
1,250,000 J. & J... aves 
750.000 M. AN, j ee | sosse 
250,000 | sh ah — add 
750,000 > e | tee — 
1,500,000 M. & N. 10776 | 1'8 
500.000 J. & J. — dees 
1 400,000 A.& O, | ene — 
2.000,000 J. & D, | lil gene 
500.000 M. 48. see 
50.000 Jed Eh. Ir. i 
8,560,000 M. &8. | 108 119 
250,000 J. & J. 101 1^8 
1,901,000 J. J. | 102 104 
1,500,000 J. & J. | 107 178 
1,009,598 J. 41. 13 1:6 
"With interest. 
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ELECTRICITY. 


[Vor XV., No. 23. 


PASSENGER RAILWAY. 


St. Lou's. 
Date o/ Quotation - Dec 12.1898 


Jefferson Avenue Ry... . . Ist mtg. 58. 
Lindell Ry. Co.... .. ... 18$ mtg. 5e 
Missouri RR. o. 

Mound City RR. OO... .... . Ist mtg. 68. 


eople's RR. Co................ Cons. mtg. 6e. 
St. Louis & E. St. L. Electrio..lat mtg. 6». 
St. Louis RR. OO. . . ooo eee ee eee LAY mtg. 5a. 
St. Louis & Sub. By......... let mtg. g. 5s. 
t. Louis & Sub. Ry................ Income 5a. 
Southern Electric Ry....Cons. mtg. 6a. 
Taylor Avenue St. By...... Ist mtg. g. 6e. 
nion Depot RR. Co....18$ cons. mtg. 6a. 
Union Depot RR. Oo......... Oona. mtg. 68. 
ntrolled by 8t. Louis RR. Oo. 
Controlled by Union Depot RR. Oo. 
Controlled by Lindell RE. Co. 
12200,0909 in escrow to retire lst & 2d 
mtg. 
,000 in escrow. 
dl ,000 in escrow to retire lst mtg. 
ods. 


San Francisco Cal. 
Date of Quotation— Dec, 1898, 
California St. Cable RR. Ist mtg. g. 5s. 


tFerries & Cliff House Ry. . . let mtg. 6e. 
Geary St., Park & Ocean RR. Ist. mtg. 58. 
Market St. Oable Ry. Co.. Ist mtg. g. 6e. 
Metropolitan Ry. Oo................. lat mtg. 
Omnibus Cable Oo............... Int mtg. 6a. 
Park & Cliff House RR. .... Ist mtg. 6a. 
Park & Ocean RR................. Ist mtg. 68. 
Powell St. Ry............ —R Ist mtg. 6a. 
utter St. Ry. Co............... Ist mtg. g. 5e. 


fOontrolled by Market St. Ry. Co. 


Washington D. C. 
Date ef Quotation— Dec 12. 1898. 


Belt Ry. SG · 0 *. mig De. 
Columbia Ry................ ....... © Mtg. 6a. 
Eckington & Soldiers’ Hom^, mtg. 6e. 
Metropolitan RR. Co.....Coll tr. cons. 68. 

1$50,000 in escrow to retire lst mig. bds. 


Miscellaneous. 
Dute of Quotation—Dec 12. 1898. 


Bridgeport Traction Oo........ ist mtg. 5a. 
Buffalo (N. Y. Ry. Co...... Cons. mig. 5s. 
Citizens’ St. R. (Ind'polis).18t cons. m. 55 
Crosstown St. Ry. (Buffalo). Ist. mtg.5s. 
Columbus (O.) St. Ry...... 18t cons. g. 5». 
onsoltdated Traction (N. J.). Ist mtg.5« 
Crosst' n St. Ry. (Col u's, D det mtg.g.5a 
enver City Cable Ry........ 
Denver Con. Tram’y Co.. Con. m. g. 5s. 
Louisville (K y.) Ry...lat cons. mtg. g.5n. 
Minneapolis St. Ry. Ist cons. mtg. g. 5s 
No. Hudson Co. „ 5n 
o. Hudson Co. Ry. (N.J.)..2d mtg. 5s. 
Wo. Hudson Oo. Ry. (N. J.)... . Deb. 6». 
Paterson (N. J.) Ry.......Oons. mtg. g. 6s. 
Rcchester (N. Y.) Ry............ 1st mtg. 5a. 
St. Paul City Ry. .... Cons. R. 5a. 
It. Paul City Ry. .... Deb. E. 66. 


1$1,000,000 in escrow to retire Ist and 
d mtg. bds. 
,000 in treasury. Bonds guar. by 
Buffalo Ry. Co. 
18760, 000 in escrow to retire bonds of 
O. C. St. RR. Co. 
$87,0001n treasury. 
$960,000 res' ved to redeem prior liens. 
000 in escrow. 


Boston, Mass. 
Date oj Quotation —Dec 12. 1878 


Edison Elec. Illuminating Oo., Boston. . 2,026,000 
General Electric Oo..gold coup, deb. 5e..| 10,000, 


Pittsburg, PA 
Date of Quotation— Dec 12, 1898 
Allegheny County Light Co. . 6^. 
Allegheny City Electric Light. . 4a. 


Westinghouse Elec. & Mtg. (Jo. Seri p 6s. 


Miscellaneous.—(Dec 12, 1898.) 
Edison Kl. Illig. Co. (N. York) lst m. 5s.. 
Edison El. Ilig. Co. (N. Y.) con. m. g. 5e. 
Edison Elec. Lilg. Oo. e . 
Edison Electric Light (Philadelphia). 
Edison Illig. Co. (St. Louis)) 
Mo. Elec. Lt. Co. (St. Louis). Ist mtg. 6a. 
Mo. Elec. Lt. Co. (St. Louin)...2d vu 6a. 
United Elec. Light & Power Oo(N. Y.).. 


TELEPHONE AND TELEGRAPH. 


Miscellaneous. 
Date of Quotation— Dec 12. 1898. 
American Bell Telephone. . 78. 
Northwestern iy CO REANO ns 7a 


N.Y.&N.J. Telep & Tel Oo. gen.mig.be 
Chesapeake & Potomac Teleph. Co.. . 58. 


ALLIED INDUSTRIES. 


Miscellaneous. 

Date oj Quotation— Dec 12, 1898. 
American Electric Heating...........Da. 
Armington & Sims Eng. Oo. ... eee 
Berney & Smith Oar O0.. ic. 99900200 wet 6e 
Orrhornndnm M fe. 2 ———— D 
Worthington Pump Oo ~~. .. 


sU alisted Nominal 
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NOTES FOR INVESTORS. 


Late quotations for copper are: Electrolytic, 12.65@12.755.; Lake, 12.75@13c.; 
casting, 12.65@12.75c. 


A Cleveland City Railway stock sold at 83 last week, the highest point in its his- 
ory. 

The Commercial Cable Company has declared a quarterly dividend of 12 per 
cent., payable January 8. Books close December 21 aud reopen January 4. 


The Boston Elevated Railway Company has declared à semi annual dividend 
of 21 percent. payable January 2. Hooks close December 19 and reopen Janu- 
ary 8. 4 

The United Traction & Electric Company, Jersey City, has declared a dividend 
of 1 per cent., payable January 3. Transfer books close Docember 21 and reopen 
January 4. 

Chicago dispatches say that no kind of a franchise ordinance for the street rail- 
way companies of that city will pass the city council until the Allen law 18 repealed 
by the State Legislature. 

The application of the Knoxville (Tenn.) Traction Company to the Baltimore 
Stock Exchange fur the listing of $750,U0U of stock and $55U,UUU of bonds has been 
favorably reporicd on by the committee on securities of the 1nstitution. 


The Milwaukee Street Bailway Company, through Vice-President Henry C. 
Payne, has withdrawn its proposition to pay 52, 650, Oo for 1mmunity from hostile 
legislation for an exclusive fruuchise and the preservation of the five-cent fare for 
nene re years longer. Tais leaves the situation exactly the same as it was 

fore, 

A Columbus, O., dispatch states that arrangements are being made for the con- 
solidation of the Edison Electric Light & Puwer Company, the Columbus Gas Com- 
pany and the Columbus Electric Liynt & Power Company, of that city... It is stated 
ae parties representing the companies bave leit tur New York to complete the 
deal. 

An answer has been filed at Pittsburg, Pa., to the suit charging fraud and con- 
spiracy in connection with the reconstruction and re-cequipment of the Pitteburg & 
Birmingham Traction road. The traction company was the plaiutiff. Tue defeud- 
ants, H. Sellers McKee, Murry A. Verner, David C. Brickell aud others, deny all the 
allegations. 

A dispatch from Hartford, Conn., states that the Meriden, Southington & Com- 
pounce Tramway Company bas prepared a petition to the General Assembly for 
permission to increase 118 capital stock to $500,U00, with rights to build and extend 
its tracks from Milidale to Mt. Carmel, to Waterbury, to Moriden aud to Borlin, by 
an independent route, and to Piainviile from its present Southington terminus, 
from Dunham's, on Queen street, to Compounce Lake, and to build a cable road to 
West Peak. 

The directors of the Edison Electric Illuminating Company of Brooklyn have 
issued in pamphlet form a history of that corporatioi.'8 organization aud growth. 
The company was incorporated ju 1887 with a capital of , Oo. At Lhe time of its 
purchase by tbe Kings County Electric Light & Power Company its capital had been 
increased tenfold, to 565, ouu, bu Tne bunds with which the Edison Company stock- 
hoiders were paid sell to-day at 121 or a valuation in addition to the mortgage on 
the Edison property of more than 36, 000, O. 

The prees dispatch from Baltimore that the Westinghouse Air Brake Company 
had acquired control of the Brush Electric Light Company of tuat city is now slated 
to be entirely without foundation. The Westiuguouse Electric Company, which 
owns a controlling interest in the sbares, has receutiy purchased nearly all of tbe 
outstauding special mortgage bonds at 50 cents on the dollar, with a view to 80 re- 
ducing the fixed charges of the company that it wili be enabled to pay dividends 
ou its commou stock aud carry forwaid needed extensions. 


The Baltimore & Northern Electric R. il vay Company of Baltimore, backed by 
a syndicate of New York, Philadelphia anu Baltimore capitalists, has purchased the 
Baltimore City Passenger Railway, paying, it is alleged, $90 a share fur the 14),000 
shares, which were issued at a par value of $25. The stock has paid 10 per cent. for 
several years. The deal was consummated on tke 9.h inst. For several weeks the 
Consolidated Railway Company of Baltimore, the only competitor of the City Pas- 
senger Railway, had been uegotiating fur the purchase of tne latter company, but 
their offer of 485 per share was outbid by the Baltimore & Northern. 


Of the sale of the Lindell systems in St. Louis the Globe Democrat“' of tbat 
city gives the following details: It was decided that not less than $160 was to be 
taken for the Lindell stock, and not les than 5182 for that of the Missouri Railroad 
Company. The purchase price paid is on the basis of $174 & share for the Lindell 
stock and $192 for the Missouri. These prices are higuer than were ever paid for 
tlie Stocks in the open market, and were secured only after Mr. Whitaker, Capt. H. 
C. Haarstick and C. D. McClure, who visited New York as a special committee, con- 
vinced the prospective purchasers of the splendid condition and undoubted value of 
the property of the two roads. 


Holders of New Orleans Traction Company securities are notified to deposit 
them with the Continental Trust Company of New York under the committee’s 
plan of reconstruction. Two dollars per sbare on the preferred stock and one dollar 
on the common stock is payable at the time of deposit. Alter January 10 the right 
to participate is forfeited. Under the reorganization plan bonds to the amount of 
$6,141,8)0 will be issued, $3,000,000 being first inortgage bonds, bearing 4 per cent. 
for five years and 5 per cent. thereafter. The plau provides for the union in one 
company of the New Orleans City & Lake Railroad, the Crescent City Railroad and 
the New Orleans Traction Company. This it is believed will give the company im- 
portant advantages, both in enabling greater economy in the operation aud more 
compact management and control generally, as well as by creating a better market 
for the securities of the reorganized company. 


Oa Saturday last a statement attributed to John D. Crimmins appeared in the 
daily papers, announcing that William C. Whitney and his associates in the owner- 
ship of the Metropolitan Street Railway had succeeded in getting control of nearly 
all the electric lighting and subway interests io New York City, including the 
Edison Illuminating Company, the Mount Morris Electric Company and the Empire 
Subway Company. The statement was given withsuch detail that it was generally 
accepted as correct, and so it turns out to be, with the exception that the great Edison 
lighting company was not iucluded in the deal. 'lhe inotive of the enterprising 
financiers who are named in connection with this new acquisition is a subject of 
much conjecture; there is evidently more in it than appears on tbe surface, but for 
the present the public must be satisfied with the fullowing explanation from Mr. 
Whitney which appears iu the Sunday Times.“ In reference to the pu ‘lished re- 
port Mr. Whitney says: The affair has been greatly exaggerated. Of course I 
have for a long time been greatly interested in the affairs and working fur the pros- 
perity of the Metiopolitan Traction Company. An attempt has been made to sell 
what power this company can furnish which is now not in use. With this end in 
view the Mount Morris Electric Company has been bought, as well as the control of 
two or three smaller companies. We have also purchased the subways. This much 
I will say, but more I cannot divulge at present. Heretotore | have declined to talk 
at all regarding this affair. I will add, however, that this enterprise will not in- 
clude the furnishing of light. We cannot enter into that." It is now believed that 
the Whitney syndicate is the power behind the New York Gas & Electric Light, 
Ele & Power Company, incorporated a few weeks ago at Albany with a capital of 

000, 000. 
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EDITORIAL NOTES. 


It is scarcely necessary to have 
chanted in our ears the stereo- 
typed ory of ‘‘ Christmas is com- 
ing and turkeys are fat; please drop a nickel in the 
newsboy’s hat’’ to be reminded that to many the 
brightest and happiest day of the whole year is at 
hand. Even to those who have passed the meridian 
of life the pulse beate a shade faster at the mention 
of *' Christmas,” bringing back as it does memories 
that enbance the value of existence. To the young 
the day is one of unrestrained joy and good cheer; 
to the old, one of cordiality and thankfulness. And 
there is certainly much for which to give thanks this 
Christmas of 1898. Since the bells chimed forth the 
coming of Christmas day, 1897, one of the most 
eventful years in the history of this nation has come 
and gone. We have been engaged in a war from 
which we have emerged with honor and glory and 
with many square miles of new territory. A treaty 


Christmas. 


of peace bas lately been signed, which act again 


places us ona friendly footing with the nations of 
the world. 

The business outlook would seem to be more prom- 
ising than it bas been for some time, and although 
the electrical industry bas possibly not been quite 
80 prosperous as might be desired, there is much for 
which to be thankful. 

We wish all our readers, patrons, friends, a merry 
Christmas and many of them. 


& * & 


The recent deplorable ele- 

Elevator Accidents vator acoident in whioh 
and a well-known member of a 

Blevator Men. New York fire insurance 
company was killed and 

several other persons seriously injured again brings 
up the question as to why such accidents are of such 
frequent occurrence in New York City. In the case 
in question it was stated that the accident was due 
to the automatic stop on the motor which operates 
the elevator not being properly set. Several hours 


previous to the accident this vory elevator had been 


carefully examined by an inspector of the Building 
Department, and he had immediately reported, so it 


is stated, to the janitor that the stop was not prop- 


erly adjusted, and yet in spite of this fact the ele- 


vator was kept in service. In the report submitted - 


as to the cause of the accident it is further claimed 
that the operator failed to properly judge the dis- 
tance to the ground floor. The oar accordingly 
struck the bumper at the bottom of the shaft causing 
the back-draw weights to raise the car weights, thus 
tipping the latter into the elevator shaft. ‘‘Had the 


automatio stop on the motor been properly set for 
the down trip,’ says the report, and had the car 
been properly stopped at the ground floor, the acci- 
dent would not have happened." As near as we 
oan see, both of the above conditions could readily 
have been fulfilled by the exercise of an ordinary 
amount of care. If, as the report states, the janitor 
of the building was notified that the elevator was 
out of order, it was his place and duty to discontinue 
the running of that elevator until it was put in re- 
pair. This tendenoy of running an elevator in which 

there is a piece of defective machinery, and thus 

unnecessarily risking the lives of the passengers 

cannot be too strongly condemned. As to why the 

elevator was not stopped at the proper time is an- 

other matter, and comes under the head of inefficient 

help, a subject on which we have animadverted time 

and again. The man who was in charge of the ele- 

vator at the time of the accident was from all ac- 

counts not the regular operator, but a substitute, 

and according to a statement made by a gentleman 
who was an eye-witness of the eatastrophe, he (the 

elevator man) was more or lees unfamiliar with the 

apparatus. Now, as we have stated many times 
before, life is too precious to be entrusted to ignor- 
amuses. For this reason about a year ago, when the 
Building Department announoed that all elevator 
men must pass an examination before being allowed 
to ran elevators in this city, we applauded the step 
as being a movement in the right direction. The 
examination was held as scheduled, but unfortu-“ 
nately for the publio it turned out to be scarcely more 
than a farce. To illustrate our meaning, here isa 
sample of the most important questions asked : 
‘t Name, age and residence? How long bave you 
been running elevators? What make of elevators 
have you run? Where are you running now? 
What make of machine is it and how many are 
there? What is the carrying capacity of the car? 
How long are you on the car each day? Have you 
any other occupation? From whom do you take 
orders? 


A man answering the above ‘‘practical’’ ques- 
tions in a satisfactory manner was then granted a 
license and entrusted with the lives of probably sev- 
eral hundred persons a day. It was apparently 
deemed unnecessary for an elevator man to know 
what the effect would be on the machinery were the 
lever thrown over too suddenly or the rope yanked 
too hard. As we have stated in previous editorials, 
however, although in many cases the employes in 
charge of the apparatus are directly responsible for 
the accidents, those who deserve the greater censure 
are the agents or even owners of the buildings, who, 
with a view to keeping down expenses, invariably 
seek cheap labor at the possible expense of human 
lives, 
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It must be apparent to every 

one that this is an era of 

large financial undertakings. 

About two months ago, or 

when the New York Gas & 

Electric Light, Heat & Power 
Company, with its $25,000,000 capital, was in- 
oorporated, we stated editorially that it was our 
opinion that the Metropolitan Street Railway Com- 
pany was either direotly or indirectly connected 
with the projeot, and from the information that has 
recently come to light it seems that we were not far 
out of the way in our surmise. Several of those in- 
terested in this new lighting project, as is now gen- 
erally known, are closely identified with the Metro- 
politan Street Railway Company, and this will in- 
evitably result in making the interests of these two 
mammoth corporations almost identical. The object 
apparently of the New York Gas & Electric Light, 
. Heat & Power Company is to buy in or absorb the sev- 
eral lighting companies now operating in New York 
City and thus control the farnishing of electricity 
for lighting and power purposes. With this end in 
view the syndicate is said to have obtained control 
of the Consolidated Telegraph and Electrical Sub. 
way Company and of the Empire City Subway Com- 
pany. Thus one of the principal difficulties which 
have heretofore stood in the way of new lighting 
and telephone companies, that of obtaining ducts 
wherein torun cables, hasapparently been overcome. 
In the matter of obtaining control of the several 
lighting companies now doing business in New York 
City, the Whitney syndicate, as it is termed, has as 
. yet not met with quite so much success, if gen- 
eral reports are to be credited. According to the 
latest information, what is known as the Mount 
Morris Electric Company has been absorbed, as well 
as several smaller companies, including, so it is 
thought, the Black Eleotrio Light Company, which 
organization possesses a charter of considerable 
value; but the Westinghouse and the Edison eleo- 
trio lighting companies are holding out and refuse 
to sell, With these two companies out of the pro- 
posed light and heat trust, the lower end of the city 
will still be open to the keenest competition. 

As nearas oan be gathered at the present time, 
and from statements that have been made, the plan 
of the New York Gas & Eleotrio Light, Heat & 
Power Company is to purchase the surplus energy of 
the Metropolitan Street Railway Company's new 
plant and dispose of it to consumers, This plant, as 
is now generally known, will have a capacity of 
70,000 horse power, of which probably the total out- 
put will be required but a few hours a day for oper- 
ating the street railway systems. Daring the hours 
of light traffic the surplus current could be sold for 
beating, cooking or lighting purposes, which it is 
olaimed is what will be done, the Whitney syndi- 
oate having obtained control of the subway compa- 
nies as wéll as several lighting companies with this 
object in view. From the fact however that the 
New York Gas & Eleotric Light, Heat & Power 
Company but a few days ago purchased a block of 
laud in the neighborhood of the Metropolitan Street 
Railway Company's power house, it would seem aa 
- though the new syndicate proposes to ereot a plant 
of its own and generate current for lighting purposes 
far in exoess of what could be purchased from the 
street railway company. In fact it is rather diff- 
cult to see how any very great amount of surplus 
current could be obtained from the Metropolitan 
Street Railway Company for lighting purposes 
. owing to the heavy demand for operating the oara at 
about the time ourrent would be reyuired for light- 
ing. 
. Is may however interest some of our readers to 

know that, providing the new light and heat trust 
succeeds in monopolizing the electric lighting busi- 
nees throughout New York City, it will have a pat- 
ronage amounting to about $3,000,000 a year, as this 
is the sum the eleotrio lights are said annually to 


The Aims of the 
New York Gas & 
Electric Light, 

Heat & Power Co. 


cost. It would seem after all as though the success 
of the undertaking would depend to a large extent 
on the favor of the city administration, as there is a 
law, if we are not mistaken, which permits the Sink- 
ing Fund Commission of New York City to purchase 


the subways at a price not exceeding 10 per cent. of . 


the original cost. 


K & & 
A number of accidents, due 
The Lighting of either direotly or indirectly 
New York City. to the use of gas for lighting 
purposes, bave been reported 


lately. A short time ago, owing to the escape of: 


gas in the basement of the Capitol at Washington, 
an explosion occurred resulting in $20,000 damage. 
Fortunately no lives were lost, and with the exoep- 
tion of a few valuable reports destroyed everything 
can readily be replaced. Still more recently a fire 
broke out ina building on Broadway, New York, 
which resulted in the loss of several hundred thousand 
dollars, and was attributed, whether rightly or 
wrongly, to an explosion of gasin the cellar. Late 
in the afternoon of December 13 a new gas tank in 
course of erection for the Consolidated Gas Company 
collapsed while being subjected to a hydrostatio test, 
resulting in the death of at least six persons and the 
injuring of a score of others. Several buildings in 
the immediate neighborhood of the acoident were 
totally demolished, and itis safe to say that the 
damage in thia oase will amount to several hundred 
thousand dollars. Oneor more of the supply mains 
were broken or choked up by the fall of the tank, re- 
sulting in theshutting off of the Consolidated Com- 
pany’s supply below Grand street in a part of the 
city where night work is most common. As this 
company furnishes moat of the gas for lighting pur- 
poses in the lower part of the oity, the latter was 
almost in total darkness, whioh served to reveal as 
probably never before how dependent the city is on 
the supply of gas for illuminating its streets. Ex- 
cepting on a few of the principal thoroughfares elec- 
trio lights were few and far between, which only 
goes to show how little after all eleotrioity is being 
utilized for street lighting, at least in the busi- 
ness portion of the metropolis. I& has been stated 
that the cost of eleotrio lights for lighting the streets 
of New York City alone amounts to over $2,000 a 
night, and this being the fact, it is bard to realize it 
in view of the darkness into which a large por- 
tion of the city was planged on the night of the 
13th inst. 

Among the down town business houses those 
which suffered the most through the accident to the 
Consolidated Company’s mains were unquestionably 
the printing and publishing concerns. In many of 
these offices gas alone was made use of, which in a 
number of cases necessitated the leaving of import- 
ant work undone or doing it with difficulty by im- 
provised means. Accidents such as that of the 13th 
inst. are fortunately of rare ooourrence, although the 
same results might be brought about at any time 
throughout the down town districts simply by a 
break in any of the principal mains. 
of this fact and the experience recently gained would 
seem to emphasize the advisability of making use of 


electricity to a greater extent for lighting purposes. 


About the only accident whioh cau befall a central 


power station and oblige it to shut down entirely is 


a conflagration, and even in such an event, whioh 
actually occurred in Newark a year or so ago, the 
street lights were again burning in less time than in 
the case of the recent deplorable gas accident in this 
city. 

Another serious gas explosion bas just been re- 
ported from Pougbkeepsie, N. Y., in which at least 
two men lost their lives and an immense amount of 
damage was done. If these explosions continue to 
ocour it may b» that ordinary illuminating gas will 
have to be placed in the same category with acety- 
lene gas and liquid acetylene. 
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Under the Searchlight. 


Notes and Comments on Various Topics. 


A NEw YORK inventor has discovered something 
much more serviceable than wireless telegrapby in 
its present stage of development, to wit, a device 
that is designed to lend additional charm and sig- 
nificance to the quotation from Young!a '* Night 
Thoughts,” tired nature’s sweet restorer, balmy 
sleep’’—in reality, an Eleotrical Bedbug Extermina- 
tor. In the last number of the Official Gazette of 
the Patent Office is recordgd the grant of a patent 
bearing this title, the claims of which are formally 
set forth as follows : 

l. The combination with a bedstead, of one or more 
pairs of electrical contacts consisting of strips surrounding 
the bars or framework of the bedstead and insulated from 
each other, whereby an insect, in traversing the bar or 
frame in the direction of its length, must necessarily close 
the circuit between the contacts, and a source of electricity 
connected with said contacts, substantially as described. 

As we read this, the thought struck us that it 
might have some bearing on the recent boom in 
electrical scbem<a in the borough of Manbattan—the 
purohase of great distributing stations, subways, 
eto., and the incorporation of a multimillionaire 
company with eleotrioal connections. May it not 
be that tbis was all due to the foreknowledge that 
such a patent was imminent, and that it would 
create an immense demand for eleotrio current? 
What seems to confirm this view is the fact that the 
projected power stations of the syndicate are all to 
be located on the East Side, where the new device, 
from all accounts, ought to find an unlimited field 
of usefulness. 

& * X 


THE Rev. P. F. Jernegan of sea water gold fame 
and who is now sojourning in Brussels for his 
health, has, so it is rumored, generously conde- 
scended to return about one-third of the total sum 
hypothecated from the Electrolytic Marine Salts 
Company. What a load this act must have lifted 
from his conscience ? 

* NK * 

SAN FRANCISCO advices state that an attempt at 
sending mefsages through space without wires was 
recently tried in that city and proved eminently suo- 
cessful. The experimenter was Prof. Albert Van 
der Naillen, who bad only recently returned from 
abroad where be made a careful study of the 
system invented by Marconi. 


xK kK c 
SOME exciting scenes were witnessed at Cardiff, 
Wales, on an evening in November last, which, as 
reported in the local paper, a!most rival those de- 
scribed in Mr. Bailey's story of an An Italian'a 
View of a New England Winter ” in Mark Twain’s 
* Library of Humor.’’ As soon as one of the new 


. eleotrio lamps was lit, a portion of the pavement 


near the standard became obarged with electricity, 
and the effeot on pedestrians was startling and dis- 
comforting. The first victim was a terrier which 


"was sniffing round. When it came in contact with 


the current, the dog gave a wild yelp, sprang into 
the air, and then scampered away equealing, with its 
tail drawn in. Next came an old lady carrying a 
parcel. When opposite the lamp she screamed with 
fright, dropped the parcel and hobbled off to ex- 
amine her knees. A coal trimmer of unsteady gait 


followed, and on receiving the shock he stood still, 


and as his legs seemed to be getting on fire, he turned 
round in a dazed way, and went for the youngsters 
who were standing round laughing at what had now 
become a game for onlookers. A man lame with 
rheumatism leaped high into the air, and a smart! y 
dressed young man knelt down to see what had 
happened to bis foot, and as his knee received a 
shook, he sprang up and hurried away. By this 
time the workmen found that something was wrong, 
and the current was switched off. 
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THE CALORIFIC POWER OF WEATHERED 
COALS.* 


BY R, 8, HALE AND HENRY J. WILLIAMS, 
Boston, Mass. 

In 1898, samples of Maryland, Virginia, Pennsyl- 
vania and Oaio coals were oolleoted and arranged 
lor testing as follows: For testa of fine coal, the 
samples were ground in a coffee grinder, and thor- 
oughly mixed and divided into two parts. For tests 
of lump coal, the coals were broken into lumps of 
about nut size, and alternate lumps taken from the 
pile to form two samples. 

Having thus obtained two reliable samples of 
each coal, or four samples, where tests of both fine 
and lump ooal were to be made, one sample was 
tightly sealed in an ordinary pint fruit jar, while 
the corresponding sample was exposed on an uncov- 
ered baloony out-of-doors for eleven months in an 
unoovered tin can provided with a diaphragm or 
bottom of fine wire gauze. 

Rain and snow fell upon the coal, but the wire 
diaphragm permitted the water to drain off, while a 
paper disk placed upon the wire gauze prevented the 
coal from sifting through the meshes. 
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Yorxvitte Lump, 


Yorxvirre Lowe, 


ELECTRICITY. 


The percentages of sulphur are found on lines 5 
and 6, while lines 7, 8, 9. 10 and 11 give the ulti- 
mate analyses, caloulated to combustible. The 
British thermal units caloulated from the aualyses 
by the formula suggested by the boiler oommittee of 
the A. S. M. E., viz: “146C + 620 (H— 8) + 
403," appear on line 12, while the British thermal 
units interpolated from Kent'scurve, whioh is based 
upon the per cent. of fixed carbon as found by 
proximate analysis, may be found on line 13. 

Line 14 shows the per cent. of fixed carbon in the 
combustible. Lines 15 to 21 record the changes in 
the various quantities due to weathering, being plus 
for an inorease and minas for a deorease. 

Line 22 gives the free hydrogen, and line 23 its 
inorease and decrease, due to weathering. 

Finally, on line 24 the calorifio power of three 
samples of the above coals, both sealed and exposed, 
as determined in Mr. Williams’s bomb calorimeter, 
is shown. 

The average of the results obtained shows that 
weathering, under the conditions desoribed, de- 
creases the percentage of carbon, hydrogen and nitro- 
gen; increases the percentage of oxygen, and does 
not materially alter the percentage of sulphur. 


PiTT*5CRO Coat, Pirrenrra Coal, NEW River, NICKEL Pime. 


NicxEL Prater, 
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when the weatbered and unweathered samples are 
oom pared, 

In a general way, the results show a slight dimi- 
nation of ca'orifio power in the grades of coal exam- 
ined, directly traceable to weathering. They also 
Show that where coals bave not been ex posed to oxi- 
dation, by weathering or otherwise, there is a reason- 
ably close agreement between the results caloulated 
by Dulong’s formula and those obtained with the 
bomb calorimeter. 

Last of all, they show that when it is desired to 
compare the respective calorifio powers of coals that 
have been altered to a greater or less extent by oxi- 
dation with those of ooals that have not been ex- 
posed to the weather, the use of Dalong’s formula, 
or any of its modified forms at present 1n use, as 
well as the use of Kent's curve, would lead to erro- 
neous oonolusions. 


Municipal Ownership. 

Thomas J. Kelly, president of the Horace Bush. 
nell Sociological Ciub, delivered an address in Hart- 
ford, Conn., a few evenings ago on ''Munioipal 
Ownership of Natural Monopolies,“ taking the 
groand that municipal ownership of street railways, 


M. G. P 
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* 
Name. . . i PORTLAND, O. PORTLAND, O. PENNSYLVANIA. | PENNSYLYANIA. | WEST VIRGINIA. McDONALD, Pa. McDoxALD, Pa. „ Ren or MINE. Run or Mixk. IRUN or Ming. 
l CoaL - — — ——ẽ — ' ꝗwönJ1jS) — — — UMEN —— — — : 
Treatment Sealed. | Exposed.| Sealed. | Exposed. Sealed. Exposed. Sealed. Exposed. Sealed. Exposed. Sealed. | Exposed. Sealed. | Exposed. Sealed. , Expoeed. 
Sire uui re ER Fine. Fine. Fine Fine Lump.| Lump. Fine.] Fine Fine, Fine Lamp. | Lamp. Fine. Fine. 
er — | — •—ääGũh | ee —Ü—4ͤ — — — . — — dM •—ĩ — — 
Prori mate Analysis, , r l "m 
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The lump samples were exposed in pans of much 
larger size, which were provided with holes to let 
the water drain off. 

This method of exposure olosely reproduces the 
conditions to which the surface of a pile of coal left 
out-of-doors would be exposed. The interior of sach 
8 pile, however, would suffer less than the samples. 

At the end of eleven montbs all the samples were 
analyzed by Mr. Henry J. Williams, together with 
a sample of Pocahontas coal that had been exposed 
in a coal yard for three years, and one of Cumber- 
land coal that had been under cover for three years. 
These last coals, however, being different, are not 
comparable with each other. 

The results of the above analyses are shown in the 
accompanying table. 

Proximate analyses of the coals may be found on 
lines 1, 2, 3 and 4. 

In these analyses the percentages of ash in some 
of the exposed samples are unfortunately too high, 
for a little gravel was accidentally washed off the 
roof of the house, by the rain, into some of the 
cans. This, however, ia no way affects the relative 
percentages of combustible matter, free from ash. 


* Presented at the New York meeting (December, 1898) of 
the American Society of Mechanical Engineers. 
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The conclusions to be drawn from an examination 
of the resulta shuwn are: 

lst. That weathering decreases by about two per 
cent. the theoretical calorific power, as caloulated 
by Dulong’s formula. 

2d. That weathering deoreases by about one-half 
of one per oent. the actual or true calorific power, as 
shown by the three results obtained with the 
bomb. | 

3d. That if tbe results calculated from the above 
analyses are interpolated from Kent’s curve, which is 
based on the per cent. of fixed carbon as determined 
by proximate analysis, the latter being a more or 
less variable quantity according to the age and de- 
gree of exposure of the ooal, the remaikable result 
is obtained that tbe weathering of a sample of coal 
increases the percentage of fixed carbon in the com- 
bustible, and also increases by about one per cent. 
the calorifio power of tbe coal. 

It may be noted that the English form of Du- 
long’s formula, which negleots the term , but uses 
slightly lower values for the heat of combustion of C 
and H, would cause the calorific power, as com- 
puted, to agree more closely with the results obe 
tained with the bomb than the formula ‘‘ 146C + 
620 (H — $) + 408.“ This is especially noticeable 


gas and electric lighting plants and any other natural 

monopoly was not for the benefit of the community. 

Mr. Kelly olaimed that municipal ownership of gas 

plants bad not been a success in this country, al- 
though twelve cities owned or had owned their plants. 

There is not a city in this country which owns its 
street railway plant and we are twenty-five years 

ahead of any country in Europe in the operation of 
Street railways, 80 no comparison oan be made with 

railways in European cities which own their street 
railway plants. In Glasgow, Sootland, where the 
oity a few years ago acquired the street railway, ib is 
Btill operated by horses, and although the fare is but 
one cent a mile it would cost 71 cents to travel over 
the 71 miles of track in the city. In Hartford you 
can travel ten miles for 5 cents. Mr. Kelly quoted 
the city of Philadelphia among other cities as having 
given up the municipal ownersbip of gas plants after 
fifty years. He claimed that municipal ownership 
of natural monopolies was eimply political monopoly. 
He said the only proper system of treating the prob- 
lem was by the sale of the franchise for a period of 
years to the bighest bidder, witb an annual tax upon 
the groes receipts, as prevails in Toronto, where a 
large income is assured the city from the franchise 
of the street railway company. 
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THE CATARACT POWER COMPANY OF 
HAMILTON.* 


Saturday, November 12, will go down in the 
eleotrical annals of Canada as a red letter day, as it 
will chronicle the formal opening of the eleotrio 
power plant of the Cataraot Power Company of Ham- 
ilton, Limited, for the transmission of electrical 
energy from a point on the Niagara escarpment 
near DeCew Falls to Hamilton, a distance of 85 
miles, the conception and carrying out of which 
must always stand as a monument of business pluck 
and enterprise on the part of those interested in and 
forming the Cataract Power Company. 

Over three years ago, when the transmission of 
energy by electricity over long distances for oom- 
mercial purposes was still in muoh of an experi- 
mental stage, the possibility of utilizing the mag- 
nificent fall of over 200 feet obtainable at DeCew 
Falls, where the waters of the Beaver Dams creek 
tumble over the Niagara escarpment, for the gener- 
ation of electrical energy to be transmitted to the 
city of Hamilton, 35 miles distant, suggested iteelf 
to Mr. John Patterson of that city. After numerous 
surveys and examining into the physical feasibility 
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of the scheme, he associated with himself the Hon 

J. M. Gibson, John Moodie, Sr., James Dixon and 
J. W. Satherland, all well-known citizens of Ham- 
ilton. Together they procured a charter and formed 
the Cataract Power Company of Hamilton, Limited, 
for the purpose of the development of this power 
and the transmission of it to Hamilton. 

After the formation of the company the ground 
was again gone over carefully and it was found ad- 
visable to abandon the original idea of utilizing the 
waters and water-ways of the Beaver Dams oreek 
and the De Cew Falls, and by changing the plans 
some very material advantages were gained : 

First, the securing of a supply of water which 
would be constant, through a feed er from the Lake 

Erie level of the Welland Canal at Allanburg. 

Second, the construction of a canal, 4} miles 
long, over private right-of-way, thus giving the 
company an unobstructed water-way. 

Third, the securing of land along the private 
water-way for storage basins, by which the company 


© Abstract from Canadian Electrical News, 
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can conserve its water at a period of non use or 
light load for use at the time of heavy load. 

Fourth, by going three-quarters of a mile east of 
De Cew Falls along the Niagara escarpment, an ad- 
ditional fall of 70 feet was obtained, which was a 
very valuable acquisition. At this point there were 
also exceptional natural advantages, both at the top 
of the escarpment for the anchorage of flumes, ereo- 
tion of penstooks, eto., and at the foot of it for the 
discharge of the tail water, as well as a splendid 
site for the power house, 

The hydraulic development, as it was desired by 
the Cataract Power Company, presented obstacles 
which, owing to the large units and to the high 
head, made it exceptionally difficult to secure a 
builder of water-wheels who would give what the 
hydraulic engineer’s specifications called for. After 
a long delay and much negotiation, however, a Day- 
ton, O.. concern agreed to build special horizontal 
turbines of about 2,000 horse power each, to work 
under a head of 265 feet, and to operate at a speed 
of 400 revolutions per minute. This required, also, 
special valve and valve gear and controlling devices, 
all of which were specially designed for this partio- 
ular plant. 
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The generation of the eleotrio power and the trans- 
mission of the same from the power house to the 
eity of Hamilton, a distance of 35 miles, presented 
at tbat time a seemingly insurmountable obstacle to 
the carrying out of the scheme, no transmission of 
energy such a long distance, for commercial pur- 
poses, having up to that time been undertaken. 
The largest electrical concerns, both in Europe and 
America, were consulted, but the limitation of a 
practical working pressure, sufficiently great to in- 
sure the transmission of power such a long distance, 
practically precluded the undertaking of the work 
by many of .the companies consulted, the highest 
working pressure, up to that time, being not above 
10.000 volts. At this pressure the cost of the trans- 
mission line became so great that the Cataract Power 
Company did not feel warranted to undertake the 
development of the enterprise. The longer the dis- 
tance, the heavier the conductor must be; therefore 


to transmit over this long distance it was necessary . 


that the pressure be 20,000 volts or over, so that the 
cost of the conductor would be within the limit ses 


to allow the Cataract Power Company to undertake 
the development of the enterprise. After nearly a 
year of futile attempts to bave the work undertaken 
at a pressure which would justify them in proceed- 
ing with the work, and being unsuccessful, they 
consulted Mr. J. A. Kammerer, one of the staff 
of the Royal Electric Company of Montreal, and 
after careful consideration of the conditions, and 
preliminary estimates of cost prepared by him, with 
a working pressure of 24,000 volts guaranteed, the 
Royal Electric Company agreed to undertake the 
work which, with its consequent saving, brought 
the cost within the limits deemed necessary by the 
Cataract Power Company to admit of the enterprise 
being proceeded with. 

Ground was first broken on Ootober 5, 1897, and 
the work pushed with such vigor that the current 
was sent over the lines from De Cew Falls to Ham- 
ilton on the afternoon of August 25, 1898, or just 10 
months and 10 days from the beginning of the un- 
dertaking. 

THE CANAL. 

The water for this plant issecured through a feeder 
from the Lake Erie level of the Welland canal 
at Allanburg. The arrangement of the gates, 
is such as to admit of the  unwatenng of 
the lower levels of both the old and the new Welland 
canals without interfering with the company’s sup- 
ply of water. 

From Allanburg the company has a private canal 
extending northwesterly to the edge of the Niagara 
escarpment, a total distance of about four and one- 


FId. 1. 
Flume over Beaver Dams Creek. 


half miles. At three different pointe there are placed 
gates for reguiating or shutting off the supply, so 
that the water is under complete control. Where 
the canal crosses the Beaver Dams oreek, the water 
is carried in a closed wooden flume supported on a 
steel truss. This flume, which is shown in Fig. 1, 
is placed below the level of the water in the canal at 
each end so that the contained water is always under 
pressure, which is intended to prevent leakage. The 
water follows generally the water courses of a suo- 
cession of small streams, consequently there are few 
heavy oute or fills. Ina number of places the con- 
tour of the ground formed a natural bed for the 
canal, and no work was necessary. At the heavy 
cuttings the banks to the bottom of the canal are 
pitched with stone, and the important embankments 
are rip-rapped to prevent erosion. 

At the lower end of the canal near the mountain 
top are located three large storage reservoirs, having 
a total area of thirty-three acres. Two of these are 
known as lakes of Moodie & Gibson, the former 
being shown in Fig. 2. These three reservoirs are 
sufficient to contain forty-eight hours’ supply of 
water, and will meet the hourly inequalities of de- 
mand usual in eleotrio supply companies, as well as 
allowing the unwatering of the upper stretohes of 
the canal for repair purposes, without the interrup- 
tion of the company’s service. Throughout the 
whole length the work is of particularly substantial 
character, the factor of safety being exceptionally 
large, and the requirements of the service seem to 
have been carefully considered. 

The large reservoirs, being located immediately 
at the mountain’s edge where the water enters a 
steel pipe, the long stretches of slow ourrent canal 
will it is expected promptly freeze over and prevent 
any trouble from frasil or anchor ice. In this mat- 
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ter the water power is particularly fortunate, as 
there is practically dead water to Lake Erie. The 
canal is designed to carry sufficient water to develop 
from 10,000 to 12,000 horse power without creating 
an erosive speed in the current. 

THE PIPE. 

At the brow of the mountain the water is delivered 
throogh a concrete fore bay, protected by suitable 
racks and head gates, to a large steel pipe which 
carries it directly down the mountain slope to the 
power house, 260 feet below. The pipe is of steel 
plate, double riveted on both longitudinal and 
transverse seams. It is 745 feet in length and varies 
in diameter from 8 feet 6 inches at the top to 7 feet 
6 inches at the bottom. The steel used for the top 
section is | inch in thickness and gradually increases 
in size down the slope until at the bottom it is 13-16 
of an inch. The weight of this pipe is all supported 
from the top, where a number of heavy flanges are 
built into several piers of concrete placed in the rock 
cutting. Down the slope, at intervals of 15 feet, 
supporting masonry foundations are constructed. 
A substantial double housing of matched lumber is 
now being built over the entire length to protect 
the pipe from extreme changes of temperature. 

About two-thirds of the way down the slope is 
placed an expansion joint to take care cf any elonga- 
tion or contraction. In addition to serving this 


way valve, controlled by alever. These valves will 
open or close in less than a minute. Beyond each 
gate valve is placed a 12" spring relief valve, to re- 
lieve the pressure when it exceeds that due to the 
normal static head. The turbines are 1,950 HP. 
each, and run at 400 revolutions under the normal 
head of 280 feet. 

The water wheels are of the inward flow central 
discharge reaction type, with cylinder gates. We 
believe that this is the highest head employing this 
type of turbine, most of the high head plants using 
the jet or impulse peripheral bucket design wheels. 
In order to withstand the unusual pressure, the run- 
ners, the gates and all parts susceptible to wear are 
made of bronze, and everything is made extremely 
heavy and has been specially designed for this plant. 
The water enters the wheel horizontally and dis- 
charges vertically downward through a draft tube 14 
feet in height. Each unit is equipped with an elec- 
tric governor of the Giessler design for controlling 
the speed. On the outer end of the shaft is placed a 
7À ton steel fly wheel with an outboard bearing. 
The combined influence of the enlarged receiver, the 
relief valves and the heavy fly wheel is calcula ted 
to overcome avy tendency to water hammer. 

ELECTRICAL EQUIPMENT. 

The electrical equipment marks a long stride for- 

ward in the progress of electrical engineering as 
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purpose the joint is so designed as to support the 
part of the pipe below it. This is accomplished by 
means of the water pressure acting against an annular 
piston attached to the lower section, the piston 
working in a cylinder attached to the upper section. 

From the top the pipe runs downward at an angle 
of about twenty degrees for about two-thirds of its 
length, where it reaches a level bench about 60 feet 
wide and then continues downward at the same 
slope to the bottom, where it turns with a gentle 
curve almost a right angle and extends underneath 
the floor of the power house. 

PoWER HOUSE. 

The power house building (Fig. 3) is a substantial 
structure of iron and brick, 174 x 42 feet, with a 
galvanized iron roof over matohed board sheathing. 
It is designed to accommodate four complete genera- 
ting units and the necessary step-up transformers, 
switchboard, etc. Only two units and half the 
capacity in transformers are at present installed, 
The building is Jighted by clusters of incandescent 
lights and will be heated by electric heaters. 

The main supply pipe enters at the end of the 
bailding below the floor level, and inside the build- 
ing widens out into a steel receiver 10 feet in diam- 
eter, wbioh is solidly imbedded in concrete under- 
neath the floor. From this receiver four branch 
pipes come up tbrough the floor with a quarter turn 
for delivering water to the turbines. In these branch 
supply pipes are placed large vertical hydraulio 
gates. These gates are 36“ in diameter, and are 
operated by hydraulic pressure by means of a four- 


applied to transmission of energy. The generators 
are of the well-known S. K. C. inductor type, gen- 
erating two-phase current at 2,000 volts, running at 
400 revolutions per minute. Each of the two gen- 
erators at present installed is of 1,000 Kw. rated 
capacity. They are connected direct to the turbine 
shaft by means of an insulated flexible coupling 
composed of two flanges with projecting pins, the 
alternate pins being joined by so'e leather links. 
The generators rest on base frames of seasoned Georgia 
pine to insulate them from the foundations. The 
inductors of these machines weigh over twelve tons, 
which weight running at such a high speed requires 
most careful workmanship. The entire absence of 
vibration and general smoothnesszof operation are 
certainly creditable to the manufacturers. 

The wires connecting the generators to the switch- 
board are laid in conduits in the floor, which are 
covered with iron griddles so that they are accessible 
at apy point. 

There are two exciters of 30 KW. capacity, each 
driven by a separate turbine. Each exciter is cal- 
culated for supplying the full equipment of four 
generators. They are likewise directly connected to 
and insulated from the turbines. 


The main switchboard is made up of three white 


marble panels, one for each generator and one for 
the exciters. On the generator panels all the con- 
nections are made on the back of the board, there 
being no terminals on the face. The switches are of 
the S. K. C. slide quick break type and are provided 
with automatic shutters to prevent arcing, They 


are double throw, connecting to two separate sets of 
bus bars so that the machines may be run on separate 
lines or in parallel, according to the future require- 
ments of the service. Each generator panel contains 
a voltmeter with a double throw switch connected 
to both phases, an ampere-meter on each phase and 
a direct current ampere-meter in the field cirouit of 
the generator. The cases of the instruments are 
made of ground glass and present a very attractive 
appearance. The exoiter panel contains the usual 
instruments for operating two shunt wound direct 
current machines in parallel, and also contains the 
synchronizer, which is of the ordinary three lamp 
type. 

A special feature is the absence of generator fuses. 
As the S. K. C. generators supplied were made es- 
pecially to withstand a heavy overload it was con- 
sidered safer to risk the strain upon the generators 
due to a short circuit rather than by the blowing of 
generator fures to cause the instant removal of the 
entire load from the water wheels. . 

Immediately back of the switchboard and taking 
up one end of the building are located ten of a new 
type. of S. K. C. transformers, used to raise the 
potential relieved by the generators to 22,500 volts 
on the transmission line, at which pressure it is at 
present operated. These transformers are arranged 
in batteries of five, each transformer having a capacity 
of 200 KW. They are artificially cooled by means of 
water supplied directly from the penstock, the pres- 
sure being reduced by means of throttle valves. The 
transformers are encased in tanks made of steel 
boiler plates and rest directly on the conorete floor. 
The coils are wound in sections carefully insulated 
and separated by unusually large air spaces, and the 
whole immersed in mineral-seal oil. This construo- 
tion has been found to admirably answer the purpose 
of this exceedingly high voltage, each transformer 
being tested with a break down strain of 40,000 
volts before being installed. 

A novel feature of the installation is the switeh- 
boards, which accompany each transformer. They 
are of specially selected white marble and contain 
two single pole high voltage switches and one double 
pole 2,000 volt switoh, the two high voltages being 
separated by a marble barrier. The high voltage 
switches consist of a flexible cable, having a screw 
plug attached to one end and a socket to the other, 
the socket being attached to a hardwood pole four 
feet in length for safe handling. The socket and 
the plug which i£ fits over are tipped with non-aro- 
ing metal. By means of these specially constructed 
switches the 22,500 volt circuit can readily be opened. 
The low voltage switches are of the S. K. C. slide 
quick break type on the back of the switchboard. 
Each transformer is also equipped on both the pri- 
mary and secondary sides with enclosed non-arcing 
fuses. The 22,500 volt wires inside the building 
are all covered with a specially heavy insulation of 
rubber and are supported on porcelain line insulators 
on an overhead rack, all being in plain sight and 
easily accessible. 

From the transformers, which are conneoted five 
in parallel on each phase, the circuit runs to the line 
terminal board, consisting of four high voltage 
switches similar to those placed on the transformer, 
exvept that they have double terminals, in order 
that they may be changed to either of the two lines 
contemplated by the company. Immediately above 
the line terminal board is placed a specially oon- 
structed lightning arrester equipment composed of 
60 S. K. C. non-arcing arresters with their special 
appurtenances and connections. From the lightning 
arresters the wires pass upward and out through the 
wall of the building at a height about 30 feet from 
the floor. 

THE TRANSMISSION LINE. 

The high voltage wires are carried through the 
brick wall forming the gable of the power house, by 
means of lead-enoased rubber-covered cables, pro- 

tected by vitrified pipe, the cable being kept clear 
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of the pipe by wooden bushings specially prepared 
in oil. After passing over a cross-arm attached to the 
building, the lead-covered cable is joined tothe bare 
copper transmission wires hy means of a long, care- 
fally made water-proof joint. This special construc- 
tion bas proven entirely satisfactory. 

From the power house the transmission line crosses 
the Twelve Mile creek and runs up the bill opposite 
on private property to a concession road, thence 
along this roadway due north to the Grand Trunk 
Railway and then westward along the railroad right 
of way on an almost perfectly straight line to the 
company’s step-down station at Hamilton, a total 
distance of a little less than 34 miles. The trans- 
mission wires are four in number, and are No. 
1B. & S. medium drawn bare copper. They are all 
placed on one four pin cross-arm 3} x 5, spaced 
18’’ apart, aud are supported on porcelain insulators 
of the Redlands type. The pins ate of special design, 
holding the insulator two inches higher from the 
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with a slate roof and specially designed for its pur- 
pose. At this point the voltage is reduced to 2,000 
volts at which pressure the current is distributed 
through the city in four separate circuits, 

The line wires ate carried through the brick walls 
of the building in the same manner as at the power 
house. There is the same arrangement of lightning 
arresters, high voltage lines and two batteries of 
transformers. The transformers, however, are ar- 
ranged so as to be artificially cooled at times of heavy 
load by an air blast. The trausformers rest over an 
air duct in the floor and are provided with a ring of 
vertical air ducts passing up through the oil. The 
blast arrangement, which consi-ts of a No. 6 S ur- 
tevant blower, direct connected fo an S8 K. C. two 
phase induotion motor, delivers air directly into 
this duct which then passes upward throug the 
transformers. 

In the transformer room is also placed the distri- 
bution switchboard, and, as at the power house, only 


face 
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cross-arm than the standard practice. This is to 
avoid trouble from heavy snow or sleet. The pins 
are of yellow locust specially prepared in oil, and 
are fastened into the oross-arm with a wooden pin 
instead of being nailed, so as to use a3 little iron as 
possible. 

The poles are all specially selected, with 8” tops 
and not less than 35 feet in length. They are set 90 
feet apart and 6 f-et deep in the earth. The height 
of the poles varies with the contour of tbe ground, 
80 as to keep the wires as nearly horizontal as po:si- 
ble. In marshy placesa crib filled with stone is 
built around the base of the pole, and where the 
line crosses the Jordan river the poles are placed in 
a cluster of piles sp2cially driven for the purpose. 
On the top of the poles is run a galvanized iron barb 
wire grounded at every pole by ‘means of an iron 
plate for lightning protection. Below the transmis- 
sion cross-arm is placed a two - pin oross-arm carrying 
the telephone circuit. 

The telephone circuit is a complete metallic oir- 
cuit of No. 10 B. W. G. galvanized wire, transposed 
at every fifth pole. This arrangement bas been 


found to give satisfactory service with the heaviest 


currents yet passed over the line. 

The insulators were all carefully tested with a 
break-down pressure of 60,000 volts, both at the 
factory and again at Hamilton, before being put up, 
with the satisfactory result that not one has broken 
down or produced the slightest trouble in the three 
months during which the line bas been in operation, 
notwithstanding the unusual rain and sleet storms 
during that period. 

TRANSFORMER SUB-STATION AT HAMILTON, 

Tbe company’s step-down station is located on 
Victoria avenue, immediately beside the Grand 
Trunk Railway’s right of way, about one mile within 
the city limits, It 1s aneat structure, built of brick 


half the ultimate capacity of the transformers bas 
been installed, the building being designed to ao- 
commodate two more batteries of five, similar to 
those already placed, consisting of four panels each, 
containing two ampere-meters, two double pole 
double-throw switches and four duplex fuse biocks. 
From this distribution switchboard inoandescent 
lighting current is supplied for the Hamilton Elec- 
tric Light & Power Company, as well as for motors 
on premises of customers throughout the city. From 
the switchboard the circuit wires pass upward to a 
cupola in the roof, at which point they are joined to 
the distribution circuits. The line supplying the 
incandescent service is a four-wire two-phase circuit, 
but the cirouits devoted exclusively to power are 
composed of three wires only. 

At the premises of the Hamilton Eleotrio Light & 


Power Company is being installed a new circuit 
switchboard, arranged to accommo tate the old sin- 
gle-phase lighting cirouits of this company. Esch 
circuit is equipped with a double-throw switch in 
order that the load may be divided with a regulating 
transformer, so that the pressure may be controlled 
upon this point. Tue old house-to-house 1.000 volt 
16,000 alternation transformers bave all heen ie- 
placed by new S. K. C. 2,000 volt 8,000 alternation 
transformers in larger unita, and the service all 
changed to this higher pressure in order to reduce 
the losses and obtain better regulation. 

In addition to supplying the Hamilton Electric 
Light & Power Company’s service, the Cataract 
Power Company have already contracted for a large 
amount of power for operating factories of different 
kinds in the city. They expect within a short time 
to supply the various electric railways in and about 
Hamilton and to replace many of the steam engines 
in the various manufacturing establishments with 
electric motors. 

The plant has been in practical operation for sev- 
eral months, and has thoroughly demonstrated the 
success of electrical transmission at this high voltage 
and long distance, which speaks well for the careful- 
ness in designing and construction of the work, 
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ELECTRICITY IN THE WAR.* 


The lessons taught by the late war with respect 
to the employment of electricity aboard men-of-war 
are few in number, though important in their bear- 
ing. The most decisive result was the demonstra- 
fion of the immense superiority of electricity over 
steam for the operation of turret-training apparatus 
—a demonstration so decisive, in fact, that the ques- 
tion of the employment of electric power for this 
purpose is no longer an open one. The Society is to 
be congratulated that one of its members is the in- 
ventor of the system whose application bas led to 
this happy result. I refer to Mr, H. Ward Leonard. 

Another question which the test of battle has set- 
tled definitely is the superiority of electric ammu- 
nition hoist:, not only in effisienoy in working, but 
in a convenience with respect to location and space 
occupied that will tend to greatly extend the appli- 
cation of electric power on shipboard generally. 

Against the great success in the particulars just 
mentioned must beset the failure of electrical range- 
fiadiog apparatus, and of electrical indicating ap- 
paratus in general. As to the first mentioned, the 
enemy gave £o few opportunities for its use, and 
even then so little necessity existed for its employ. 
ment in view of the leisurely manner in which our 
vessels could pick up their range, that possibly 
neglect had something to do in the case. 

At any rate, electrical range finding should not 
be condemned in general because of the failure of a 
single system, In fast the weak points in the one 
in question would seem to be easily overcome by the 
employment of alternating currents of high fre- 
quency and considerable voltage, thereby enibling 
a drop between indicating points to be obtained by 
means of inductance which would be in the order of 
volts instead of possibly millivolts as where the 
direct current is used. I will add that an apparatus 
somewhat answering this description has been pro- 
posed by Messrs. Crehore and Squier. 

As to other indicating apparatus, it should be 
borne in mind thas eleotrioal apparatus of this na- 
ture requires a certain amount of expert care which 
it is not always possible to obtain aboard ship, while 
the contrary is the case with the mechanical ap- 
paratus that it would displace. If in anticipation of 
battle the latter is thoroughly overhauled, as would 
be the case, there is more assurance of its efficient 
working than electrical apparatus under the adverse 
condition named, notwithstanding the inherent su- 
periority of the latter. This brings up the question 
of the deficiency aboard ship of necessary electrical 
skill, which has been made the subject of an official 
report by the bureau officer in charge of electrical 
engineering, and will be referred to later on. 

The favorable experien»e with electric power in 
the important cases just mentioned should acceler- 
ate the extension of its application aboard ship, and 
while, unfortunately, the present bureaucratic tend- 
ency is not in that direction, I shall nevertheless 
refer to some other cases distinotly calling for sto) 
application. 

The one of immediate importance, and which in 
fact can be considered a cryivg necessity, is that of 
electric ventilation. 

For warship ventilation, both with respect to coal 
economy and deriving the most efficient results in 
ventilation itself, the electric fan offers an ideal sn- 
lution. The modern warship being divided into nu- 
merous compartments, each of these can be supplied 
with its own electric fan or fans, either for isolated 
ventilation or to supply a system of only such extent 
as will involve no sacrifice in efficient ventilation. 
The type of engine now employed with steam ven- 
tilators undoubtedly requires anywhere from 75 to 
200 pounds, and even more water per horse-power 
hour. In the case of a large elcotrio plant and with 


* An address by W. D. Weaver. late Chief Engineer of 
II. S. S. Glacier, before the New York Electrical Society, 
Dec. 14, 1893, on *' Electrical and Engineering Work in tlie 
Navy during the War," 
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fan motora of the most ordinary efficiency, this would 
be reduced to considerably below 50 pounds, while 
at the same time the ventilation for a given expendi- 
ture of power would be greatly increased in 
efficiency. 

Whether electricity shonld be applied to furnace 
blowers for forced draught is an open question at 
the present moment, in view of the very infrequent 
use of such blowers and consequent large idle elec- 
tric plant normally that would be entailed. 

Osher employments of elestrio power so obvious 
that their adoption cannot be greatly delayed, are 
in driving the workshop and ice machine now in- 
stalled aboard every warship. The engines of the 
latter are particularly ineffisient, aside from their 
immense inconvenience through the heat given forth. 
In these cases the application of the electric motor is 
so simple that it cannot be open to question, and 
the same remark applies to winches and ash boists. 
On the ship of which I was chief engineer there were 
six of these, which I estimated consumed steam at 
the rate of over 150 pounds per horse-power hour, 
not counting the great condensation in the long 
lengths of steam-supply pipes. 

Steam pumps are, as is well known, grossly in- 
efficient in steam consumption, and the same is true 
to a lesser extent of other auxiliary machinery oon- 
nected with the propelling engines. While it may 
be olaimed that i& would be inadvisable to render 
the operation of the propelling machinery, partiou- 
larly in time of battle or during storms, dependent 
on obtaining power from the eleotrio mains, in reply 
it may be said that the number of different engines 
at present employed to run the auxiliary machinery 
is in itself a great hazard, for the breaking down of 
almost any one would alone affect the operation of 
tbe main propelling machinery. 

Among other probable applications of electricity 
in the future are to anchor hoists and steering gear. 
The navy bas had a somewhat unfortunate experi- 
ence with the latter, and this, by the way, carries a 
lesson with it for those interested in introducing 
new eleotrioal machinery aboard warships. 

The lesson is, that in every oase possible such 
machinery should first be tried aboard merobantmen 
and all experimental work entirely completed before 
attempting to secure adoption by the navy. In 


many cases it would possibly nos be a diffioult mat- 


ter to find opportunities for making the trial on 
coastwise or freight steamers, or on harbor vessels, 
though sometimes, however, at the expense of those 
putting the apparatus aboard. 

Steering gear and anohor hoists now furnish good 
subjects for the electrical designer, and if previously 
tested in the manner described would undoubtedly 
stand an excellent chance of adoption for use in the 
navy in the near future. 

As I have intimated, it must be reluctantly ac- 
knowledged that, notwithstanding the extremely 
efficient showing electricity made during the late 
war, it isappsrently at the present moment not ia 
high favor at the Navy Department. The Chief of 
the Bureau having charge of electrical matters has 
recently reported very gloomily concerning the diffi- 
oulty experienced aboard ship in keeping the gen- 
erating plant in an efficient state; aud the Naval 
Board of Construction has refused to farther extend 
the application of electricity on shipboard, the de- 
cision being that the use of electricity bas gone 
far enough for tbe present. 

It is quite probable that this unfortunate decision 
was arrived at owing to the unfavorable condition 
referred to concerning efficient operation. Why the 
operation of an eleotrio plant of the size installed 
aboard shi p should present any considerable difficulty 
will probably be a puzzle to those here present who 
are conversant with electrioal operation ashore, as it 
would also to those familiar with merchant ship 
eleotrio lighting. The clue is given, however, in a 
remark by the Bureau Chief as to the difficulty met 
with in obtaining an efficient operating force, the 


fault thus lying, it is to be surmised, not with the 
electrical apparatus, but with the electrical person- 
nel. 

In view of the manner in which professional pride 
and the eleotrical industry are thus affected, 1$ would 
appear entirely appropriate for the electrical frater- 
nity to use its influence to have the appropriate 
remedy applied to the serious defeot whioh has thus 
been officially acknowledged to exist. What this 
remedy should be might well prove the subject of a 
Departmental or even of a Congressional investiga- 
tion. That it is due toa faulty system, and not 
chargeable to lack of zeal on the part of the officers 
affected, can, I believe, be taken for granted. 


NEW SCHEDULE FOR NIAGARA POWER.* 


The Cataract Power & Conduit Company will, it 
is understood, about the first of the New Year, pro- 
mulgate a new schedule of rates which will be more 
favorable to the user of power than the one now in 
vogue, which was announced last April. It should 
be stated here that the officers of the company de- 
oline to confirm this statement and it is given with- 
out their authority. Ib will readily be understood 
that the company will announce its new and reduced 
schedule when it gets ready, and not before. 

The reason why a new schedule will be inaugu- 
rated is plain. There is a great deal more power 
ready and waitiog for delivery in Buffalo than there 
was a few months ago, and there has been a constant 
improvement in the facilities for delivery. With all 
the facilities completed both at Niagara Falls, the 
seat of the power, and in Buffalo, for distribution of 
the same, and a trausmission line capable of oarry- 
ing som» thousands more horse-power than is now 
in use here, it stands to reason that the big company 
which produces the power and the local company 
whose province it is to distribute it will come to an 
understanding in the direction of cheaper rates. 
After all the vast machines, shafts, canals, power 
houses, transmission lines, conduits, distributing 
stations and other needed paraphernalia are estab. 
lished, so that the water of tbe great cataract will do 
the rest, there will naturally come a desire on the 
part of the power people to market their product. 
The way to make a market for all of it is clearly to 
offer such inducements that other forms of power 
will not be in tbe race. This will be done. The 
arrangements have proceeded quietly and without 
ostentation, but Niagara power will be the great 
power of the world. There are other cataracts and 
other electric power plants, but there is only one 
Niagara. There is only one great city tbat has any 
such advantage a3 Baffalo—only one combination of 
practically unlimited cheap power and shipping 
facilities equal to the best on earth. 


POWER NOW USED IN BUFFALO. 


The motors already installed in Buffalo have an 
aggregate capacity of about 4,500 horse-power. They 
include: Baffalo Railway Company, 2,000 horse- 
power; Great Northern Elevator, 1,200 horse-power; 
Union Dry Dock, 485 horae-power; Electric Elevator, 
475 horse-power; Curties’ Malthouse, 300 horse- 
power. Besides this it is estimated that the Buffalo 
General Eleotrio Company will use 3,000 horse- 
power. Itis already using 400 or 500 horse-power 
and the change is gradually being made which in- 
creases the amount used. The Urban Milling Com- 
pany will use 300 horse-power and the machinery 
for this purpose will be in place in three or four 
weeks. A contract has been made with ths MoKin- 
nin Dash Company for 100 horse-power, and nego- 
tiations are under way for further contracts. The 
Cataract Power & Conduit Company could furnish at 
this time 10,000 horse-power and by January 1 it 
will be able to provide 15,000 horee-power. It will 
be seen from the figures given that the amount of 


From the Buffalo Times, Dec. 11, 1898. 


power actually in use and contracted for is about 
7,900 horse-power. 


HOW THE CURRENT IS HANDLED. 


The eleotrio gurrent from Niagara Falls is received 
at the transformer stations in Seventh street, adjoin- 
ing the General Eleotrio Company's new Wilkeson 
street plant, at 10,000 volts three-phase current. 
There are duplicate circuits, so if an emergenoy 
comes where one fails another can be used. The 
current goes through switohboards and then to trans- 
formers, which reduce the current to a pressure of 
370 volts, still three phase. Next the electrio en- 
ergy comes into the General Electrio Company's 
building on very heavy copper cables, and thence: 
is distributed to motors which are direotly connected 
to generators of various types. Some of the genera- 
tors are used in street lighting, some are for inoan- 
descent lighting and others for supplying 500-volt 
power for &mall factories, for motors up to 50 or 60 
horse-power. 

This power will be distributed all over the city at 
the usual pressures the company has been utilizing 
and in a similar manner, so the motors used for 
Niagara power will simply take the place of engines 
and boilers, the power itself not being suitable for 
lighting, but only for motive power. 

All the remaining cables needed by the Cataract 
Power & Conduit Company are ready to be shipped. 
They will be oonneoted with the different transpor- 
tation statione. One important piece of maobinery 
needed by the company arrived the first of this month 
—13 months after it was ordered. It takes time to 
install a new plant of this magnitude. 

The present schedule of rates of the Niagara 
Power & Conduit Company makes the power cost 
$22.35 per horse-power per year, supposing the oon- 
sumer uses 80 horse-power. It is the cheapest power 
in the world and the most desirable, Cheap power 
combined with the wonderful shipping advantages 
of Buffalo will build up a vast manufacturing oity 
here unless there is some strange and undue counter- 
acting influenoe to work to Buffalo's detriment. 
There are 35,000,000 people within a night’s ride of 
this city. Following is the distributing company’s 
schedule of the rates. The fizures are given on a 
basis of 10 hour use : 


PRESENT RATES FOR POWER, 


2,200 volt alternating current delivered on the premises 
of customer. 

The unitis the kilowatt-hour equivalent to 11-3 horse 
power hour. 

Service charge for maximum power called for per month, 
$1 per unit or kilowatt. Equals $0 75 per horse power. 

Additional cbarge by meter: 


For 1 000 units or less per month, £0.02 per unit. 

For excess over 1,000 up to 2,000 units, 50.015 per unit. 

For excess over2,00) up to 3,000 unita, $0.012 per unit. 

For excess over 8,000 up to 5 000 units, $0.01 per unit 

For excess over 5,000 up to 10 020 units, $0 003 per unit. 

For excess over 10,090 up to 20,000 units, $0.0075 per unit. 

For excess over 20,00) up to 40 000 units, $0.007 per unit. 

For excess over 40,000 up toX),000 units, £0.0066 per unit. 

For excess over 80.000 units, 90.006 f. per unit. 

Ezample—An 89-horse-power motor running ten hours 
per day, taking 80 horse power at times as a maximum but 
averaging throughout the day about 6) horse power, 
would tn 25 days per month consume current as follows: 
60 x 1? x 25—15,800 horse-power hours, or reduced to units, 
15,00) x 746-1,0C0—11,200 units. 

Tbe charge per month for this by the above tible would 
be made up as follows: 


Cha'ge for service demand of 8) horse power, at 


J iode ei ileus ↄ T ĩ $60 
Charge for power, 10,030 units, at 80.008 80 
1,20) units, excess over 10,00) at 90.0075 9 
Total charge per month. . $149 


As usually caloulated by the consumer, dividing 
the total operating expense by rated horse power 
this charge ia equivalent to $22.35 per horae power 
per annum. 


Now is the time to send in your subscriptions for 
** Electricity, the brightest, witticst, best read, most 
widely quoted and popular paper in the trade. 
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ADEQUATE FIRE PROTECTION FOR HIGH 
BUILDINGS. 


The following article by Mr. Jean A. Wetmore, of 
Brooklyn, is rather unique in its way, but as i$ con- 
tains several suggestions worthy of note we give it 


A fire lately occurred on Broadway involving an 
old-style low building and a modern fireproof sky- 
soraper. The Fire Department sent rattling along 
ite antiquated paraphernalia, but on account of a 
high wind it was unable to control the fire in the 
low building, and because some inspectors were de- 
Jinquent in their duties in not having the sky-scraper 
provided with fireproof window shutters, the latter 
caught and burned out the interior of its upper 
stories. The fire chief did the best he could with 
his liliputian apparatus. His little steam equirt 
guns on wheels puffed and snorted; his Siamese 
pipe-stem of a perambulating water tower could not 
be lengthened seventeen stories high, and so he 
called more fanny little squirters and towers to his 
aid. Butall the ohief's horses and all the ohief's 
men oould not effectually squirt higher than nine 
stories. Thechief saw the ridioulousness of his 
primitive efforts, for he is quoted as saying: Let 
her burn, boys! An extended conflagration might 
bave ensued as far as the department was concerned 
bad not the fireproof struoture stood like a mighty 
bulwark and fire-wall to protect what was beyond. 

Old-method ‘‘authorities’’ now tell us a law 
should be passed prohibiting buildings from being 
over a certain limited height in New York—all be- 
cause the Fire Department’s apparatus has not kept 
step with the changed modern building oonstruo- 
tion 

All experienced traveling men know that a fast 
express train is safer than traveling on an accommo- 
dation or a freight train, and for much the same 
reason a sky-scraper is safer on account of the great 
skill and the best of material used in construction. 

Whoever heard of the necessity of shoring up one 
of these buildings to keep it from tumbling down 
like the low, flat Rothschild building in Brooklyn. 

Instead of laws limiting the height of buildings, 
called for by the New York and Philadelphia fire 
ohiefs, we should require laws compelling the build- 
ing of nothing but sky-sorapers along the blocks 
facing Broadway, in the place of the low buildings 
that are the true sources of conflagration. 

Whoever heard of a serious fire originating in a 
sky-soraper ? : 

Two parallel blocks of rows of sky-sorapers from 
the Battery to the Harlem River would prove an 
efficient fire-wall, extending along the back bone of 
Manhattan Island, to prevent an extended con flagra- 
tion in a high wind, such as devastated Chicago be- 
fore they were built in that oity. 

The more twenty-five and forty-story buildings 
the better; blow up the old rathole firetraps that 
disgrace our main thoroughfare, and allow us to be- 
come a representative modern city. . . 

The next problem to be solved is to make each 
sky-soraper its own stationary water tower for its 
individual purposes and also to drown out fires in 
surrounding buildings, even those across the street, 
and to water-soak any insignificant tinderbox struo- 
ture that may be on fire below. 

Then construct permanent stationary means to 
conduct plenty of water to each building, independ- 
ent of the present over-taxed water system, and 
then provide means to get the water to the place 

‘with sufficient force. 

To Western people the solution of these problems 
would be simple, easy and quiok of practical solu- 
tion. But to the old fogy mossbaoks and time- 
servers in charge of our Eastern municipal depart. 
ments, I doubt the poseibility of the change unless 
we place the ideas on their heads and drive them olear 
through their cobwebby intellects with an axe; for 
their only originality consists in pulling down the 


buildings that are the pride of our oity, in order to 
bring their roofs within the reach of their groveling 
intellecta and their little puffy old steam squirt-guns. 

The tall buildings of Western cities are provided 
with two or more stand-pipes reaching through to 
their roofs, to which two or more engines may be 
attached to each pipe when necessary, and the water 
pumped in solid unbroken streams, unaffected by 
prevailing winds, to any desired height; and in oer- 
tain seotions of those cities hose carts do not accom- 
pany an engine. 

Other cities, like Detroit, have laid underground 
conduits from the river, independent of the usual 
water supply system, and a powerful fire-boat forces 
the water to the desired locality, and may be oper- 
ated, if desired, in oonjunotiou with the stationary 
stand-pipe, with or without the assistance of the 
usual fire engine. 

Few of our buildings are provided with aocessible 
stand · pipes, and we are unable to avail ourselves of 
the admirable river fire-boats for inland purposes. 
Our only auxiliary to the toy fire engines is a water 
tank on the roof that seldom, if ever, is full, or 
holds enough water, or gives adequate pressure 
where and when most needed; or a pumping appa- 
ratus in the basement, that is of little use on ao- 
count of the time to get it in operation, or is of 
sufficient capacity. Both of these aids practice bas 
shown are quite impracticable and unreliable. 

There is probably no city in the world so admira- 
bly situated as New York for adequate fire service to 
meet modern requirements. For, situated on a long, 
narrow island, completely surrounded by water— 
and salt water at that—we have ideal conditions for 
an ideal installation. We may even banish hose 
carts, water towers and engines on wheels, and stop 
killing our citizens and tlie firemen (who are often 
strapped to their seats) in their mad oareer through 
our streets; sell our engine houses and take our fire- 
men to fires in comfortable patrol wagons unaocom- 
panied by the deadly juggernauts of dangerous fire 
apparatus. 

This may be done by building underground par- 
allel pipe lines at convenient distanoes apart from 
both the East and North rivers toward Broadway, 
with suitably situated and accessible valves to pre- 
vent undesired interoommunication. 

These pipe lines could be connected to commo- 
dious etand-pipes in each building, and each floor 
provided with hose, and each fourth floor provided 
with pipes branching toward the exposed sides of 
each building from the stand-pipe, and provided 
with a dirigible nozzle toward the streets and area- 
ways. 

The river ends of each pipe would be provided 
with from three to five Siamese connections, to 
whioh the eame number of fire-boats could be con- 
nected. 
pressure that will blow the very skylights out of a 
fifty-story building; and if five fire-boats cannot do 
it, connect the stand-pipe with five other fire-boats 
from the other river. 

A fire on any floor of a building thus protected 
may be fought from within by half a dozen streams 
of salt water, and from without with as many more 
from adjoining buildings, eepeoially from across the 
street; and if any tiny steam fire engine wheezes its 
protests, it could by these means be washed into 
the bay. | 

If it be economical to build sky-sorapers, it will 
pay to protect them. 

This system may find other very economical uses 
—suob as flashing the sewers, sprinkling and sweep- 
ing the streets, melting snow and quelling riots. 

The construction of a complete system of fire pro- 
tection for Manhattan Island, substantially of the 
character described, would give us facilities far ahead 
of anything in the world. Then why wait for Osh- 
kosh or Kalamazoo to set examples for us to follow 
like imitative monkeys, or adopt some little wrinkle 
from a jay town out West, when nature has given us 


It will then be possible to generate a water 


~~. 


advantages enabling us to be leaders and grandly 
systematic and progressive? Asa oity we should be 
admired and imitated for our progressiveness, in- 
stead of ridiculed for our conservative, servile imita- 
tions and antiquated, ineffeotive fire system. 

The upper part of the island being much wider 
than the lower part, and the center being further 
from the river on each side, we might require an 
auxiliary system in oase sixty-story buildings 
should be built in Harlem. When that time arrives, 
we will be duly prepared to master the situation by 
installing at convenient distances throughout the 
buildings, compact, efficient, direot-conneoted elec- 
trio rotary pumps, taking their power from those 
unfailing sources of supply, the eleotrio light and 
eleotrio railway oirouits, or both oonjointly to insure 
positive results. This auxiliary system would help 
out our parallel pipe system, as outlined above, and 
compensate for the water friction in the additional 
length of pipe lines and the added heights of the 
stand-pi pes, and in case of accidents of any nature - 
these electric pumps could be conneoted with the 
present water system. 

Our present water system is, from recent exam- 
ples, too glaringly inadequate and out of date; aad 
even though my suggestions are adopted finally by 
the city, i$ will takeour municipal fathers and heads 
of departments so long to get their commissions 
agreeably adjusted that 1 would seriously advise 
the owners of our sky-scrapers to place no further 
reliance on the Fire Department or await the 
tardy action of the commissioners in the matter, but 
take immediate steps to install the electric pump 
system, as outlined, for emergency purposes, and 
thus be independent of municipal inoapacity and 
procrastination. The chief points in its favor are 
its quickness, facility and cheapness of the installa- 
tion and operation. It requires no skilled attend- 
ance other than the intelligence of turning a switch 
lever or a rheostat handle, and requires no addition 
to the present building employes. No steam boil- 
ers or additional machinery will be required. In 
faot, the system will be independent in all respects 
from existing apparatus, with practically no ex- 
pense after installation, except interest on scost 
price and for electrio ourrent in case of fire, and poe- 
sibly no appreciable extra piping, as the pumps 
could be connected directly to the existing water 
supply pipes. | 

This will be the most efficient makeshift possible 
until a dozen more million-dollar fires thoroughly 
accentuate the utter worthlessness of our fire system, 
and a long-suffering public get thoroughly aroused 
and demand radical improvements. 


Low-Tension Accidents. 


The safety rules of the Verband Deutscher Eleo- 
trutechniker, which have already been accepted by 
most of the German Governments, have now also 
been accepted by the Prussian Government. The 
Minister, in his letter to Mr. Gisbert Kapp, the seo- 
retary of that society, asks to be informed what steps 
are intended to be taken with regard to voltages be- 
tween 250 and 1,000, those up to 250 and over 1,009 
alone having been dealt with in the above-men- 
tioned regulations. The Llectrolechnische Zeitschrift 
reproduces the communication made by the society 
to the Government on accidents caused in chemical 
and other factories. It is accentuated that the dan- 
ger lies not in the pressure itself but in the strength 
of current produced by it. The current is in direct 
proportion to the pressure, and in inverse ratio to 
the resistance of the human body to the earth. From 
experiments made by Messrs. Siemens & Halske 
with their own workmen and those engaged in a 
sugar refinery, it appears that the average insula. 
tion resistance of the human body may be from 2,000 
to 3,000 ohms under abnormal conditions, whereas 
i$ is as high as 100,000 ohms normally. This was as- 
certained in the following manner: Each workman 
was called from his work and made to grip one eleo- 
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trode (representing the line), while the other eleo- 
trode was placed on the groand. The range of the 
apparatus was from a few hundred ohms to 150,000. 
Other tests were made from hand to hand. The result 
was that out of 25 men in 17 cases the resistance was 
150,000 obms or more, in seven cases it varied from 
50,000 to 150,000, and in the other test it varied 
from 4,000 to 17,000. All the workmen wore wooden 
Shoes with leather toeoaps. "These results refer to 
normal trades. For workmen in certain factories 
the figures are very much lower. In one room in a 
sugar factory they ranged from 1,700 to 900 ohms. 
In the cooling-room, where the salt ventrifugals are 
placed, it was from 2,400 to 1,000 ohms; in the 
boiling-room the resistance of the workmen was 
found to be from 3,000 to 1,200 ohms. Evidently 
much depended upon the dryness of the shoes. In 
the repairing shed, where the average resistance of 
the operators was 7,000 to 1,300 ohms, oue man 
with new wooden slippers topped the list at over 
150,000 ohms. In the sugar centrifugal room the 
limita were between 50,000 to 3,000 ohms—a wide 
range, indeed. Amongst nine men measured in the 
engine-room, six gave a resistance of over 50, 000, 
two over 20,000, and one over 10,000 ohms. These 
figures are equally applicable to continuous as well 
as to alternating current. 


LONDON NOTES. 


[From our London Correspondent. | 


Another Beason for American Competition. 


At the present moment quite a number of eleo- 
tricity works in England are placed in a very awk- 
ward position by the failure of English electrical 
manufacturers to complete long-standing orders in 
anything like reasonable time. In some oases im- 
portant municipal contracts are now over twelve 
months overdue, and if penalty clauses could be en- 
foroed there would be little profit remaining for the 
contractor. But that individual will shield bimself 
by the strike clause when the very suggestion of 
penalty is even hinted at, and will blame everything 
on the protracted engineering strike of 1897-98. 
While we would not attempt to minimize the disas- 
trous effects that that dispute had upon the electrical 
industry, we think it was by no means the only 
factor causing delay in completion of contracts. Some 
of the contracts are far longer overdue than the 
whole period over whioh the strike extended. It 
certainly looks very much as though English oon- 
tractors are not in a position to turn out the ma- 
ohinery quickly enough to meet reasonable demands. 
Perhaps we may go 80 far as to acouse them of tak- 
ing upon their books, forcompletion within so many 
months, orders which when booked there is not the 
least prospect of their being able to get ready within 
the stipulated period. The resultant inconveni- 
enoe to the customer, whether manioipality or coom- 
pany, needs no detailing, and the outcry against the 
importation of American and Continental machinery 
and apparatus is hardly warranted in the face of the 
present state of the matter. During the past few 
years borough electrical engineers, knowing there 
was little prospect of getting large plants made rap- 
idly, have been looking a year or so ahead and pla- 
cing their orders for extension planta long before they 
were likely to be required. But in several of these 
instances the increased demand for current and delay 
on the part of the maker of machinery have to- 
gether led to disappointment, inconvenience and 
loss. At Manchester, for instance, the Corporation, 
acting under Mr. C. H. Wordingham’s advice, 
ordered two large generating sets (for extensions), 
each of 2,500 HP. and capable of supplying together 
100,000 8-cP. lamps. One of these was guaranteed 
to be running by October, 1897, and the other by 
September of this year. Bub neither of these is yet 
at work and the station is working with the same 
plant capacity as it had in Maroh, 1897. On ao- 


count of the increasing consumption, the matter be- 
came serious, and in November, 1897, the Corpora- 
tion stopped making further connections for four 
months. At the end of that time, relying upon 
the faithful promises of contractors, other premises 
were connected to the mains with the result that 
to-day the whole of the plant is overloaded, and 
consumers are baving to put up with a light at as low 
as 87 volts pressure for several hours daily. There is 
an order for ten boilers also considerably overdue, 
aud in consequence the present steam plaut is being 
forced. The Corporation has been placing the facts 
before consumers and asking for forbearance for a 
short time, and requesting them to dispense with as 
many lamps as possible from 4 P.M. to 6 P.M. At 
Edinburgh the situation is also deplorable, and the 
low pressure is giving rise to complaints on every 
hand. Generators and boilers are much overdue, 
hitohes have occurred in the supply, and the man- 
agement has been driven to temporary expedien's. 
During the last few days the Corporation has had to 
do the same as the Manchester authority and ask for 
the co-operation of consumers by dispensing with 
certain lamps between 5 and 7 P.M. daily. 

We think that there is an excellent opportunity 
for American houses, who are in a position to give 
quick delivery, to secure contracts, for if these de- 
lays are likely to continue English companies and 
municipalities will be more inolined to sink their 
likes and dislikes under the head of patriotiem, aud 
will buy in the most convenient market. The our- 
rent friendly feeling for America and Americans 
would at any rate weigh with tbe more or less 
emotional municipal man. 


Electric Cabs a Financial Failure. 


Although from the point of view of convenience, 
etc., for street traffic the electrical cabs running in 
London give every satisfaction, their working is at- 
tended by anything but financial success. The Lon- 
don Electrical Cab Company during the twenty 
months ending July, 1898, shows a loes of over 
£6,000. When the service started, ourrent was taken 
under egreement from one of the London electricity 
supply companies, but the cost was so excessive that 
now the oab company has put down a special gen- 
erating plant and charges its aocumulators itself, 
with a consequent redaction in cost. The mainte- 
nance of the accumulators and also tbe renewal of 
rubber tires are matters which have caused oonsid- 
erable anxiety and expense. We understand that 
experiments are being made with the Hatch acou- 
mulator in connection with the cab service. 


Meeting of Educational Societies. 


Daring Christmas week the American Chemical 
Society, the American Sooiety of Naturalists, tbe 
Geological Society, the Soolety of Biblical Litera- 
ture and the Mathematical Society will hold meet- 
ings under the auspices of the respective depart- 
ments of Colambia University. 

Oo Wednesday, the 28th, President Morris K. 
Jesup of the American Museum of Natural His- 
tory will weloome the Amerioau Society of Natu- 
ralists at the American Museum in Eighty-first 
street. Prof. Henry Fairfield Osborn will deliver 
a leoture, which will be followed by a reception at 
the home of Prof, Osborn. 

The American Matbematical Society will hold its 
annual meeting on December 28 in Fayerweather 
Hall. The President, Prof. Simon Newcomb, of 
Washington, will preside. During the session the 
following papers will be read: 

„Multiple Resonance," by Prof. M. I. Pupin, 
Columbia University; ‘‘On Transformation of 
Straight Lines Into Spheres,’’ Prof. E. O. Lovett, 
Princeton University; ‘‘On a Certain Partial Dit- 
ferential Equation and Ita Connection with Diruch- 
let's Prinoiple, Dr. Waldemar Sohulz, Cornell Uni- 
versity; * On Development of the Perturbative 


Function in Terms of the Eooentrio Anomalies,” Dr. 
A.S. Chessin, formerly of Johns Hopkins Univer- 
sity; ‘‘ On Some Points of the Theory of Funotions, 

Dr. Cbessin ; On the Memoir or the Substitution 
Groups Whose Degree Ia Less Thau Nine," Dr. G 
A. Willard, Cornell University; ‘‘On Solution of 
Delaunay's Canonical Equations," Prof. Ormond 


‘Stone, University of Virginia; A Generalization of 


A ppel’s Factorial Fanctions,’’ Dr. E. J. Wilezynski, 
University of California. 


New York Electrical Society. 


Tbe 1921 meeting of the New York Electrical 
Society was held on Wednesday evening, December 
14. at the College of the City of New York. The 
meeting was called to order about 8:10 with Presi- 
dent Gano S. Dann in the obair. Colonel Eugene 
Griffia of the First New York Volunteer Engineers 
spoke at some length on the problems aud difficulties 
which led to the organization of the volunteer engi- 
neer corps in the late war, and concluded his re- 
maiks by recommending that an organization to be 
known as the United S' ates torpedo militia be formed, 
to be composed of skilled electricians and engineers, 
which could be called upon by the Government in 
time of war. 

The next epeaker was Mr. F. W. Roller, who held 
the position of Chief Eugineer on tbe Nashville dur- 
ing the conflict with Spain, which had afforded him 
an excellent opportunity of judging of the merits of 
electrically operated machinery on the vessels of the 
navy. Mr, Koller divided the eleotrical apparatus 
on a man-of-war into two olasses, tho first inoluding 
enunciators, range-finders and various indicating 
and firipg appliances; the second comprising incan- 
descent lamps, motors and searoblights. Practically 
all the appliances of the first group, Mr. Roller said, 
were failures. On tbe other hand, the apparatus of 
the second class invariably proved satisfactory. 

A paper by Mr. W. D. Weaver, entitled ''Elec- 
tricity in the War"! (which will be found elsewhere 
in this issue), was then read by Mr. Roller in the 
absenoe of the author. 

Captain Zalintki, well known as the inventor of 
the dynamite gun, made tbe olosing address. He 
referred to the work of the Vesuvius, regretting that 
no opportunity had arisen during the war for testing 
the dynamite gun in a naval copilict. 

The meeting was quite well attended, there being 
about 100 persons present. 


Exports of Electrical Material from New York. 


The following are the exports of eleotrical mate- 
rial from the port of New York for the week ending 
Deo mher 19: 

Argentine Republic—289 paokages, $17,650. 

Brazil—1 case, $24. 

Bremen—8 packages, $1,791. 

British East Indies—5 cases, $183, 

British West Indies—63 packages, $3,135. 

British Possessions iu Afrioa— 16 cases, $275. 

Cuba—29 packages, $611. 

Eouador—1 package, $12. 

Hayti—2 oases, $207. 

Hamburg—63 packages, $3,089. 

London—31 packages, $4,504. 

OJessa—4 cases, $110. 

Porto Rico—26 oases, $1,213. 

St. Petersburg—4 cases, $983. 

Venezuela—1 oase, $38. 


Personal. 


Mr. James R. Wiley, the Western mauager of the 
Standard Underground Cable Company, is iu New 
York on a Christmas visit to his Eastern friends. 
Mr. George R. Wiley, the Eastern manager of the 
same company, whose office is 18 Cortlandt street, re- 
ports business in first-olass condition, and looks 
for ward to a big inorease in the coming year. 


878 


ELECTRICITY. 


Vor. XV., No. 24, 


LEGAL NOTES. 


The Thomson-Houston Electric Company and the 
General Eleotrio Company have entered suits in the 
United States Court at Cinoinnati against the Steel 


Motor Company and Johnson Eleotrio Company, 
who are charged with making a style of eleotrio 


commutator or switch on which the plaintiffs claim 


to have a patent. 


The Court of Appeals of the District of Columbia 
held, in the recent case of the Metropolitan Railroad 
Company vs. Hammett, reported in the Washington 
Law Reporter, that an electrio car has no exolusive 
or superior right of way at a point where its track 
intersects that of a horse-car line, but must be 


stopped to allow the horae car to pass when the lat- 
ter arrives first at the point of intersection; that in 
such oase the driver of the horse car is justified in 
sapposing that tbe eleotrio oar is moving witbin the 
maximum rate of speed presoribed by law, and that 
his rights as that of the first arrival at the crossing 
will be respected by those in charge of the electric 
car, and that where under such circumstances a ool- 
liaion ocourred between the horse car and the elec- 
trio oar by reason of the high rate of speed at which 
the latter was moving, and its failure to stop before 
reaching the point of intersection, it could not be 
said as a matter of law that the driver of the horse 
oar was guilty of contributory negligence in attem pt- 
ing to cross the track of the eleotrio oar. 


CANADIAN NOTES. 


Dr. C. J. Edgar, manager of the Eastern Town- 
ships Light & Power Company, has concluded the 
purchase of the water power at Nengle’s Dam, near 


Rook Forest, Quebec. The company intends to 
transmit electrical energy for power and lighting 
purposes to the city of Sherbrooke, Que. 


The Lieut.-Governor- in-Counoil of te Provinoe of 
Ontario, on the ad vioe of the Attorney-General, has 
referred to the High Court of Justice for the Prov- 


ince certain questions to determine whether the non- 
completion by the Niagara Power Company of the 
water connections to the extent of 20,000 horse 
power, and 10,000 horse power actually ready for 
use, supply and transmission by the lst of Novem- 
ber, 1893, has not put an end to the agreement be- 
tween the Park Commissioners and the oompany 
giving the latter exclusive use of the water power 
et Niagara Falls. 


A syndicate of Toronto, Oat., capitalists is said to 
be now in Havana, Caba, endeavoring to secure the 
franchise of the street railway system in that oity. 


The gentlemen named are William MacKenzie, 
Frederick Nicholls, S. F. Madden and Z. Lash. The 
franchise inoludes an eleotrio railway system for 
Havana and a steam railway to Matanzas. The 
latter railway i8 in existence, but for the city there 
is nosbing at present save a line of cars drawn by 
mules. Sir William Van Horne, president of the 
Canadian Pacifico Railroad, is also said to be inter- 
ested. 


The three county judges who have been hear- 
ing the appeal of the Bell Telephone Company from 
the assessment as fixed by the oity of Toronto, 
Ont., have given judgment, knocking off over a half 


a million dollars. The assessment on land and 
buildings was not tonched, but that of $377,992 on 
poles, wires and conduits was reduced to $32,750; 
the one of $177,174 on one switchboard was cut 
to 512,000 and on two others $50,733 to $3,900. 
This reduction is made because the company olaima, 
and the judges decide, that the material should be 
assessed not as of a system in operation, but as sep- 
arate parte, for what they would bring if they were 
taken away and sold. 


Owing to the detrimental effeot of the electric 
circuit in the city of Toronto, the Dominion Govern- 
ment found it necessary to move its Observatory to 


Agincourt, nine miles from Toronto. At present 
there is no electrio railway at that point within seven 
miles, and little prospect of any being built for 
years tocome. The new Observatory, which was 
finished last September, is divided into two parts. 
The circular cellar, nineteen feet in diameter and 
above ground, is an erection where the maguetio de- 
terminations will be made. Great care was taken 
in selecting materials for the building. Every stone 
used was tested for magnetic effeot, and nothing but 
copper or zino nails and fastenings have been used. 


THE NEWS. 


What is Going On in the Electrical World, 


— 


LIGHTING. 


Annapolis, Md.—The city council is considering a 
Proposition to have the city purchase an electric light 
plant. 


Bad Axe, Mich.—The local lighting company has of- 
fered to sell its plant to the village for $12,000, but the 
council considers the price too high. 


Rogersville, Tenn.—A franchise has been granted to 
Webster & Spears to locate an electric plant at Spears’ 
Mill, two miles from Rogersville. They will supply 
electricity for lighting this town. 


Camden, N. J.—The lighting committee of the city 
council at a meeting on the 15th inst. decided to read- 
vertise for proposals to light the city by electricity for 
periods of one, three or five years, the bids to be opened 
December 29. 


Des Moines, Ia.—The General Electric Company has 
transferred to the Edison Company its electric light 
plant in this city, and the dam connected with it, for 
$116,000. 


Eldora, Col.—A twenty year franchise has been 
granted tothe Eldora Mining, Milling & Power Com- 
pany to put in water and electric lights for this town. 
Work will be commenced in the spring. 


Ellicott City, Md.—The question. of lighting the 
village of Savage by electric lights at county expense 
has been settled by the county commissioners deciding 
to authorize the improvement. 


Enfield, Conn.—A petition is to be presented to the 
State Legislature for & charter to be granted for the 
formation of a light and power company in Enfield, to 
be known as the People's Light & Power Company, the 
object being to produce, generate, manufacture, buy, 
sell and distribute gas and electricity in the town of 
Enfield. The petition is signed by Thompson S. Grant, 


Ed ward Prickett and several other influential citizens 


of Enfield. 


Grand, Rapids, Mich.—The lamp test authorized by 
the board of works was made on the 9th inst., but the 
board has disregarded the report of tbe committee and 
definitely settled the question by adopting the Adams- 
Bagnall lamp, although it was not entered in the tests, 
the company holding that in the contract with the 
Chase Construction Company for the installation of tse 
new municipal plant the Adams-Bagnall lamp was one 
of thetwo distinctly specified. The decision of the board 
was probably a prudential one, toavoid a lawsuit. 


Huntingdon, Tenn.—This town will soon vote on the 
question of putting in an electric light plant. 


Jeffersonville, Ky.—Frauk P.tterson, who represents 
a Chicago firm, is trying to secure a lighting contract 
from thecouncil. He is reported as offering to furnish 
100 arc lights at the rate of $60 a year each, and any 
additional number at $58 each. The city under the 
present contract is paying $90 each for forty-five arc 
lights and $55 forall lights in excess of that number. 
There are doubts about the validity of this contract, 
and the council has asked the city attorney for an 
opinion on the question. 


Johnstown, N. Y.—The special committee to consider 
and report matters of city improvement which should 
be submitted to the taxpayers at a special election has 
reported alist of propositions, among which is the 
equipinent of the municipal electric lighting plant. 
The report was accepted by the council. 


Medina, N. Y.—The board of aldermen, acting with 
the citizens’ committee, have made a contract with A. 
L. Swett for lightiug the village for five years. The 
agreement provides tbat all public buildings, such as 
the school houses, police station, etc., should be lighted 
gratis, and tbe street lights should be lighted on the 
moonlight schedule until 1 o'clock for $89 per light, 
but gives the village the option of at any time changing 
thia sys em to an every night schedule for $70 a lamp, 
or all night lights on the 1 o'clock schedule at $80, or 
the all night every night system at $90. 


Milwaukee, Wis.—The committee on public buildings 
of the county board is considering the advisability of 
installing a heat, light and power plant in the court- 
house. Itis thought that a plant can be put inata 
cost of about $10,000. Nothing will be done about the 
matter until after January 1. 


Mi ledgeville, Ga —T! e cou 1cil has given up the idea 
of purchasing an electric inyut plant for the city for 
the present, and has made & new contract with the 
Mil eigeville compauy for $500 less than the last con- 
tract. 

Moro, Ore.—H. V. Yates, proprietor of the water 
plant at Heppner, is investigating the feasibility of es- 
tablishing an electric light and power plant on the 


Deschutes river to supply Moro and perhaps Grass 


Valley and Wasco with light and power. 


Palonse, Wash.—Charles McKenzie and J. W. Higgins 
of Colfax have been negotiating with the city council 
and business men of Palouse for the establishment of an 
electric light system in the city and think it likely that 
a plant will be put in. Mr. Mckenzie is one of the 
owners of the electric light plant in Colfax. 


Pelican Rapids, Minn.—This village at a special 
election on the 7th inst. voted bonds to the extent of 


$14,000 for the purpose of constructing a system of 
waterworks, an electric light plant, etc. 


Santiago. Cuba.—Gen. Wood has arranged with the 
American Electric Lighting Company to illuminate the 
streets of Santiago with incandescent lights at every 
corner and arc lights in the main plaza. 


St. Thomas, Can.—This city will vote in January on 
a by-law to raise $33,000 for the establishment of an 
electric lighting plaut under municipal control, the 
plant to be of sufficient capacity for 100 arc lights. 


Tampa, Fla.—The big dam ofthe Consumers’ Electric 
Light & Street Railway Company, nine miles from this 
city on the Hillsborough river, was blown up on the 
night of the 13th inst. It seems that countrymen op- 
posed to the company exploded dynamite, com- 
pletely destroying a plant which cost more than 
$100,000. Electricity for lighting and street railway 
power for Tampa is derived by the company from the 
river, the power house being near the destroyed dam. 


Wellington, Kan.—Ata meeting of the Commercial 
Club held recently it was decided to submit a proposi- 
tion to vote $100,000 of bonds to bear 4 percent. interest 
for the purpose of enabling Wellington to purchase or 
construct a waterworks system and electric plant. The 
committee appointed to take cbarge of the matter con- 
sists of John T. Stewart, A. Graff and W. A. Renn. 


Wilkes. Barre, Pa.—The project for a new electric 
light plant in this city is said to be meeting with much 
favor. The projectors expect to raise $50,000 for the 
purpose. and have already obtained several subscribers 
for the stock. 


Zanesville, O.—The commission appointed some 
months ago to investigate the feasibility of erecting a 
municipal electric light plant have made a report to 
the council recommending that the city continue under 
the contract system. The commissioners, after investi- 
gation, were of the opinion that the saving of a munici- 
pal plant, if there should be any, would be too small to 
warrant the expense and trouble of maintaining the 
same. 


STREET RAILWAYS. 


Ansonia, Conn.—A corporation has been formed in 
this city to be known asthe Seymour Electric Railway 
Company, which will petition the next session of the 
General Assembly for the privilege of building and op- 
erating & trolley road between this city and Seymour. 
The incorporators are prominent business men of Sey- 
mour and Ansonia. 


Boston. Mass.—The Boston, Quincy & Fal] River 
Bicycle Railway Company, E. Moody Boynton presi- 
deut. has filed an application to the Legislature to have 
the time limit for building its railway extended. Uader 
the act of 1897 at least twenty miles must be constructed 
by June 11, 1899. Mr. Boynton believes that the road 
will be built in time, but wants to be on the safe aide. 


Elmira, N. Y.—Surveyors are now at work on the 
Elmira-Watkins electric railroad, and it is confidently 
expected thatthe road will be constructed and ready 
for operation by the 1st of May. It will be necessary to 
construct seventeen and one fourth miles of track to 
complete the road. 


Hartford, Conn.—F. W. Siebert, Edward W. Shedd 
and C. Siebert will apply to the incoming Legislature for 
a charter to build an electric street railroad in Crom- 
well.—An application will be made to the General 
Assembly by the Hartford & Springfield Railway Com 
pany and others for the incorporation of a company 
whose purpose it shall be to construct and operate a 
street railway in the towns of Hartford, Wethersfield, 
Rocky Hill, Cromwell and Middletown for the purpose 
of carrying passengers and freight. 


Libertyville, Ill.—The village board has granted a 
fifty-year franchise to the Chicago & Fox Lake Electric 
Railway to construct a trolley line through this place. 
The company contemplates the construction of a cross- 
country electric line from Lake Michigan to Fox Lake 
next spring. 


Middletown, Coun.—Thomas M. Waller, S. Harrison 
Wagner, James K. Guy, I. A. Kelsey, E. W. Goss, 
James W. Dewell and W. B. Furgeson have filed notice 
that an application will be made by them to the Gen- 
eral Assembly of the State at the approaching session 
for the incorporation of & street railway to run from 
Middletown to Meriden. 


New London, Conn.—Samuel Eddy and J. H. Rora- 
back of Canaan will apply to the next General Assem- 
bly for right to incorporate a street railway company to 
operate from Twin Lakes to Canaan and thence 
northerly to the Massachusetts line, where connection 
will be made with a line running to one or more of the 
popular resorts about Great Barrington. 


Owosso, Mich.—The Long Lake, Durand & Corunna 
Electric Street Railway Company will begin work in 
Durand before the last of December and will work 
toward Owosso. The road will be completed this win- 
ter as far as Corunna, where it will join with the Owosso 
& Corunna Traction Company's road. Early in the 
spring work will be pushed to Long Jake, and possibly 
as far as Pontiac. 


Pine Bluff, Ark.—After many promises and as many 
disappointments, an electric car line and lighting plant 
are assured for this city, the necessary amount ofstock 
having been fully subscribed through the etforts of Col. 
S. W. Fordyce, late president of the St. Louis South- 
western Railroad, Mayor D. C. Bell and Attorney 
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Henry C. Wood of Chicago. 
begin at onco. 


Pittsburg, Pa.—The bursting of a 15-foot flywheel at 
the Birmingham Traction Company’s power plant, 
South Thirtieth and Carson streets, on the night of the 
llith inst, wrecked a 300 horse-power engine, damaging 
the building to a considerable extent. The accident 
created a great deal of excitement in the neighbor- 
hood, the noise being heard for several squares away. 
A crowd was on the spot in a few minutes. When an 
investigation was made it was discovered nobody had 
been hurt. Engineer Sy Kerr had walked around the 
engine but two minutes before, and had gone out into 
the main power bu:lding, where he was when the 
wheel burst. 


Reedsburg, Wis.—A thirty-year franchise has been 
granted to & Sauk County corporation for an electric 
railway from Devil's Lake to Baraboo, Minor Lake, 
Delton and Kilbourn, making a direct connection be- 
tween the Northwestern and Milwaukee railroads. 


Work on the plant will 


Saginaw, Mich.—An electric railway from Sagiaaw 
to Detroit is said to be contemplated by a number of 
Detroit and Eastern capitalists. Work will begin in 
the spring.—The Saginaw & Frankenmuth Railway 
Company is securing right of way and construction 
will soon begin. 


Trenton, N. J.—Ex-Sanator George O. Vanderbilt 
and Mr. Sadlier, represantiug a number of capitalists, 
ar said to be acquiring right-of-way over private lauds 
for a trolley line between Trenton and Princeton via 
Jawrenceville. The line will be chartered under the 
general railroad law, enabling it to carry freight and 
express as well as passengers. 


Troy, N.Y.—In connection with the rumor that Troy 
and Hoosick Falls are to be connected by an electric 
line it is stated that North Adams and Albany capital- 
ists are the promoters ofthe scheme, and thatthe en- 
terprise is not connected with the Hoosick Valley Elec- 
tric Railway. It is stated that parties interested in the 
electric railway between North Adams and Williams- 
town are also interested in the proposed new road, and 
that the plan is to meet with that road at Williams- 
town, thus giving a direct line from North Adams to 
Troy. The propo3ed route will be through a country 
greatly in need of a railroad of some kind. 


Washington, D. C.—The District Commissioners have 
approved the request of the Columbia Railway Com- 
pany for permission to change the motive power of the 
road from cable to electricity. The Columbia Railway 
is the only remaining street car line in Washington de- 
pending upon the cable as a motive power. 


Winsted, Conn.—A number of capitalists headed by 
W. H. Terry and H. L. Sinbom of Canton will make 
application to the General Assembly for a charter to 
build & trolley road through the towns of Avon, Canton, 
New Hartford. Barkhamstead, Winchester and Cole- 
brook to the Massachusetts Jine. The proposed road 
will nearly parallel the Philadelphis, Reading & New 
England Railroad between Winsted and Hartford, a 
distance of 30 miles. 


POWER AND TRANSMISSION PLANTS. 


Black Hawk, Col.—It is the intention of the Bring- 
ham Mining & Milling Company to erect a 50-ton plant 
for low grade ores near this town. The method of 
treatment will be first by roasting, second by chlorina- 
tion, third by leaching. and fourth, precipitation by 
electrolysis, the values forming a chloride to be after- 
wards separated by electrical appliances. The cost of 
the plaut will be about $20,000 and the Gates Company 
of Chicago is reported to have received the contract. 


Lake City, Col.—The Hinsdale Electric Light & 
Power Company of this city has purchased a tract of 
land near Argenta Falls from A. E. Reynolds, and will 
utilize the water to supply light and power to the city 
and mines in this vicinity. 

Richmond, Va.—The company which is to develop 
the water power of tbe James River, the Virginia Elec- 
trical Railway & Development Company, has applied to 
the street committee for permission to acquire the 
privileges granted by ordinance to the Virginia Elec- 
tric Company of Baltimore and to utilize the $5,000 in 
honds put up by the Southern Electric Company, the 
franchise of which is to be allowed to die ; both of 
these companies have by assignment of rights or other- 
wise heen merged in the Virginia Electrical Railway & 
Development Company. Under the new organization, 
the company agrees within fifteen months from the ap- 
proval of the ordinance, to begin ina manner satisfactory 
to the city engineer, to construct and erect such by- 
draulic work in and near James river as may be neces- 
sary to furnish water power to produce not less than 
two thousaud horse power of electricity for the furnish- 
ing of electric power and light. The oflicers of the 
Virginia Railway & Development Company are: Presi- 
dent, F. C. Todd; directors: F.C. Todd, L. M. Wil- 
liams, R. L. Williams, F. L. Todd, F. P. Christian, of 
Lynchburg, Va., Jobn L. Williams and W. I. Cross of 
Richmond. 


San Diego, Cal.—One of the most famous of the big 
irrigation dams of the world is that at Sweetwater, 
which has stood for ten years. It is proposed to get 
some 2,000 horse power at this dam and transmit it to 
this citv, twenty miles. U. 8. Grant, Jr., and Jesse 
Grant, sons of General Grant, are at the head of a 
company which has the plan in view. Electrical engi- 
neers have reported that nowhere can water power be 
developed and transmitted cheaper than in San Diego 
County. There are other great water powers ir San 
Diego mountains and canons, and it is reported that the 


Atchison, Topeka & Santa Fe Railroad Company is hav- 
ing its engineers search there for a new power for its 
locomotives on the Southern California division.—A 
project to harness the waters of the stream in Sanchez 
Canon, among the Sierras, back of Stockton, in the 
upper part of the San Joaquin Valley, is going ahead. 
Engineers are at work ascertaining what power may be 
developed there and the best means of conveying it 
from the mountain streams and waterfalls to Stockton 
and possibly to San Francisco. Enough work bas been 
done to show that at least 4,000 horse power may be 
sentin an electric current from the transformers over 
several copper wires through the San Joaquin Valley. 


MANUFACTURING, ETC. 


Columbus, O —The Bullock Electric Manufacturing 
Company of Cincinnati has filed notice of change of 
location to Norwood, a suburb of Cincinnati. 


Durban, Natal.—The town council is about to appoint 
& commission of two engineers to investigate and re- 
port upon the electric street railway systems of America 
and Europe, in order that they may intelligently decide 
upon the best system to be installed in Durban. 


New York.—The contract for the equipment of the 
new vnderground trolley system of the Third Avenue 
Railroad Company has been awarded to the Westing- 
house Electric & Manufacturing Company. The con- 
tract involves the expenditure of about $5,000,000. By 
the terms of the contract the Westinghouse Com- 
pany will construct the steam engincs, boilers aud 
entire steam plant necessary to «quip the power 
house, besides the car «quipment, electric generators 
and all the electrical apparatus required. The plans 
call for a power house on the company's property at 
216th street with a steam and electrical capacity of 64.- 
000 horse power. 


Washington, D. C.— Proposals will be received at the 
Bureau of Navigation, Navy Department, until 12 
o'clock noon on Thv:sday, the 12th day of January 
next, for the constiu tion of a power house at the 
Naval Academy, Annapolis, Md. Allrequisite informa- 
tion may be obtained on application to tlie Chief of the 
Bureau of Navigation, Navy Department ; the Super- 
intendent of the Naval Academy, Annapolis, Md., or 
Mr. Ernest Flagg, architect, 39 Wall street, New York. 


West Superior, Wis.—The contract for the electrical 
plant for the Great Northern's 3,009,000 bushel steel 
tank elevator has been let and construction of the 
elevator will begin as soon as possible in the spring. 


COMPANY MATTERS. 


Elbridge, N. Y.—The Elbridge Electrical Apparatus 
Company has bought tbe stock, fixtures and good will 
of the Elbridge Electrical Manufacturing Company, 
and the business will be conducted hereafter under the 
name of the Elbridge Electrical Manufacturing Com- 


pany. 


PERSONAL AND MISCELLANEA. 


Dwight H. Gay, an electrician, employed at a theater 
in Portland, Me., me demented recently and was 

Jaced under restraint. Oua the night of the 8:h inst, 

e managed to elude the vigilance ot the attendants in 
the hospital where be was confined and committed 
suicide by banging. Mr. Gay was 37 years of age and 
a native of Orange, N. J. 


Capt. P. Pizzini of Richmond, Va., who for several 
years has been acting as Assistant General Manager of 
the Richmond Railway & Electric Company. was in 
New York last week. It is understood that the object 
of his visit was to tender his resignation to the control- 
ling stockholders of the road. 


The Chester, Pa., Times states that Samuel Haigh, 
superintendent of the Citizens’ Electric Light & Power 
Company of Clifton Heights, proved himself a me- 
chanic equal to an emergency when a recent storm 
blew down the two smoke stacks at the power-house, 
thus shutting off the draught, and coming within an 
ace of leaving the adjacent territory in darkness, and 
also of shutting off the power from the trolley cars on 
the Delaware County & Philadelphia line. Mr. Haigh 
at once improvised a forced draught, and so kept the 
currents going all night. Around Clifton he is now 
“the lion of the hour," and his prompt and effective 
action having come to the ears of the company, he is 
also receiving commendation from that source. 


At Cincinnati a few days ago, as we learn from the 
“ Euquiirer," an attempt was made to remove a portion 
of a burglar proof steel vault in the Lafayette Bank by 
burning it out with electricity. The experiment was 
partially successful, for when the electric arc was ap. 
plied to the platesthe steel melted before it like butter, 
but the men who undertcok the job will hesitate before 
undertaking a similar one. They were Manager Luke 
Lilley and (t »orge Minch, of the Devere Electric Com- 
pany. After assuring themselves that electricity would 
do the work, they left the bank building with the in- 
tention of going to the Devere Company's off ce, but 
before they had taken a dozen steps they were both 
seized with pains in their eyes which were so excruci- 
ating that they could hardly desist from making some 
sort of an outcry. They were quietly hurried to their 
homes where they are now kept in dark rooms. As near 
as can beascertained the trouble is due to the fact that 
the optic nerve was affected by the brilliant glare when 
the carbon came in contact with the steel sheet ofthe 
vault. Every time the tool touched the steel a light 
was shown even brighter than the reflections from an 
arc lamp. This brilliant glare, it is thought, partially 


deadened the optic nerve and in this way the sufferings 
of the two men were brought about. Both wore heavy 
blue glasses, but these seemed to have lost their effect- 
iveness 80 far 88 the burning of thesteel was concerned. 
It will take several days to determine how seriously 
the two men's eyes have been injured, and, of course, 
the work of burning away the vsult bas been aban- 
doned until they recover. It is likely that some opti- 
cian will beable to manufacture a glass that will defy 
the piercing and brilliant rays, and in this event the 
work will be carried on. 


RECENT COMPANY ELECTIONS. 


Allentown & Kutztown Traction Company. Allentown, 
Pa.— President, H. J. Schmick of Hamburg; secretary, G. 
H. Gerber of Pottsville ; treasurer, C. A. Dorney of Allen- 
town; directors: the officers and Howard K. Ahrens of 
Reading, Ara R. Beers of Mauch Chunk, and W. D. Mohn 
of Mohnsville. 


Bennington & Hoosick Valley Electric Railway Com- 
pany, Benvington, Vt.—Directora: George E. Greene, 
Galen C. Moss, Edward L. Batea, Irving E. Gibson Joseph 
Buckley. Wutson M. Holmes, Levi E. Worden, William C. 
Geer and F. 8. Donnell. 


Catoctin & Myersville Electric Railway Company, Myers 
ville, Md.— Directors: Cyrus F. Flook, D. C. Winebrener, 
George William Smith, Joseph W. Gaver, William M. Bit- 
tle, John C. Leatherman, George Dallas Gaver, Charles 
Johnson, George T. Thoms and John T. Hildebrand. 


Consolidated Street Railway Company, Worcester, Mara. 
— President, Francia H. Dewey; vice-president, A. G. Bul- 
Jock; treasurer, A. H. Stone; directors: the officers ard 
Thomas O. Barr of Newark, N.J., and E. F. Moore of 
Philadelphia. 


Lancaster Gas Light & Fuel Company and Edison Elec- 
fric Illuminating Company, Lancaeter, Pa.— President, 
John I. Hartman; secretary, J. H. Baumgerdner; treas- 
urer, John C. Carter: directors: the officers and J. D. 
Skiles, J. Fred Sener, H. M. North. N. Milton Woods, W. 
U. Hensel, D. McMullen, J. Gust Zook, H. C. Demuth, Dr. 
George R. Bobrer, H. 8. Williamson and P. B. Shaw. 


Washington Illuminating Company, Washington, Ia.— 
President, W. A. Onok: vice-president, J. Klein; recre- 
tarv and treasurer, Frank Stewart: directors: W. A. Cook, 
J. Klein, William Smouse and C. W. Stephens. 


COMMERCIAL PARAGRAPHS. 


The Electric Storage Battery Company, Drexel Building, 
Philadelphia, makers of the well-known Chloride Accu- 
mulator, have recently gotten out an interesting pamphlet 
in which among other things they say: “Few things 
have híndered the development of the storage battery so 
much as patent litigation, which has operated not only to 
arrest improvements ín accumulator construction but to 
limit the sphere of usefulness of accumulator cells by im- 
pressing intending purchasers with their Hability to law- 
suit. The policy of the Electric Storage Battery Company 
has been from the very first to protect the users of storage 
batteries in their rights. To carry out this policy the 
Electric Storage Battery Company some years ago ac- 
quired al! the basic patents and patent rights underlying 
the manufacture of storage batteries, whereby it secured 
to itself the sole right to supply in the United States all 
the important types of storage batteries developed to that 
time. Since then it hassecured control of the patents and 
patent rights for new and valuable types. Asin the past, 
so in the future, absolute protection will be guaranteed to 
the users of every form of storage cell manufactured by 
this company. The acquisition by the Electric Storage 
Battery Company of the patents and patent rights for the 
manufacture of all the modern types of storage batteries 
enables it to furnish cells that are adapted for special 


"work." 


The American Pegamoid Company, 846 Broadway, New 
York,is handling a high grade of paint for various uses 
which from all accounts appears to be glving great satis- 
faction. The following communication received by the 
company speaks for itself: 

The National Automatic Machine Oo., 
60 and 62 Murray St., 
New York, June 25, 1898. 
The American Pegamoid Co., New York Life Building, 
346 Broad way, City. 

Gentlemen: It affords me much pleasure to report that 
the use of your Pegamoid Aluminum Paint” has been 
most satisfactory. We have tried all sorts of compositions, 
bronzes, paints, varnishes, etc., but owing to the exposed 
positions of our machines we have experienced great difti- 
culty in keeping them in good appearance. We have 
painted a large number of our machines vith your Alumi- 
num Preparation, and after severa! months’ trial we are 
convinced that it will answer all requirements. Yours 
very truly, L. W. BALpwIn, Treas. 


The Electric Appliance Company, Chicago, have taken 
the general Western agency of the well-known Crescent 
Tin Shade. This sbade has been designed with a view to 
displacing the ordinary flat tin shade, and it is being 
manufactured in such large quantities that it can be sold 
for even a less price than the fist shade. It is curved in 
shape to concentrate the light as much as possible and has 
ita bright surface corrugated to givea good distribution. 
It should certainly finda large field where the demand ig 
for a durable and inexpensive shade or re (lector, 
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INCORPORATIONS. 


The Pine Bluff Electric Light & Street Railway Com- 
pany, Pine Bluff, Ark. Capital stock, $300.000. Incorpo- 
rators: Thomas L. Chadbourne, Jr., and Henry C. Wood 
of Chicago; H. H. Hunn, Sebastian Geisreiter, Peter P. 
Byrd, Jeff Hicks and Sam Taylor of Pine Bluff. 


The Swedesboro Light, Heat & Power Company, Swedes- 
boro, Pa. Capital stock, 825.000. Incorporators: Charles 
D. Lippincott, Henry M. Mitchell, Thomas B. Turner, 
John €. Rulon, Benjamin F. Lawrence and James J. Da- 
vidson, all of Swedesboro. 


The W. E. Donley Electric Light & Power Company, B!g 
Rapids, Mich.—to supply electricity for light, heat and 
power. Authorized capital, $10.009, all of which has been 
subscribed Incorporators: W.E Donley, J. S. Donley, 
D. M. Martindale, Chicago, III.; J. W. Morton, W. I. Trott, 
Big Rapids. 


The Bloomfield & Orchard Lake Railway Company, 
Birmingham, Mich.—to construct and operate a street 
railway. Authorized capital, $25,000, all subscribed; paid 
in, $3,250. Incorporators: George E. Daines, Frank Hag- 
erman, Almeron Whitehead, M. F. Lillis, Pontiac; George 
T. Hendrie, Detroit. 


The Tuolumne County Water & Electric Power Oo., 
Columbia, Cal.—to furnish water and electric power and 
light. Authorized capital, $550,000; subscribed, $143,005. 
Incorporators: J. W. Ellie, William Manefield, Thomas 
Conlin, J. B. Pownall, Columbia: M. B. Harrimann, 
Shaws Flat; George Wight, Springfield, and George W. 
Hale, Sonora. 


The Bradford Electric Light Company, Bradford, Ill. 
Capital stock, $10,000. Incorporators: Robert Thompson, 
Daniel J. Phoenix, Edmund P. Deyoand John P. Code. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT I83UED DECEMBER 13, 1898. 


ELECTRIC BAILWAYS AND RAILWAY APPLIANCES. 


615,906. Trolley-Replacer for Electric Railways. Lucian 
A. Cowles, Randolph, Mass. Filed Feb. 7, 1898. 

616,031. Trolley-Wheel Replacer. George E. Mittinger, 
Jr , Cleveland, O., assignor of three-fourths to Freder- 
ick J. Schweitzer, same place. Filed Sept. 2, 1898. 

615,977. Car- Fender. Millard F. Field, Boston, Mass. 
Filed March 4, 1898. 


ELECTRIC LIGHTS AND APPLIANCES. 


615,586. Electric Lamp. Walter S. Doe, Jersey City, N. J.. 
assignor of one-half to John H. Weastell. same place. 
Filed Aug. 12, 1897. Renewed April 29, 1898. 

615,901. Electric-Lighting Apparatus for Kailway-Cars. 
Willard F. Richards, Buffalo, N. Y.. assiguorto Churles 
M. Gould, eame place. Filed July 7, 1898. 

615,905. Electric-Lighting Apparatus for Railway-Cars. 
Willard F. Richards, Buffalo. N. Y., assignor to Charles 
M. Gould, same place. Filed July 9, 1898. 

615,927. Electric-Arc Headlight. William G. Wagenhals, 
Dayton, O..assignor tothe United States Headlight 
Company, Utica, N. Y. Filed Nov. 18, 1897. 


ELECTRICAL MACHINERY AND APPARATUR. 


615,673. Method of and Apparatus for Electrically Trans- 
mitting Power. Charles 5. Bradley, Avon, N. Y. Filed 
July 14, 1897. 

615,731. Dvnamo-Electric Machine. William M. Mordey, 
Loughborough. Kngland. Filed Feb. 15, 1897. 

615,732. Dynamo-Electric Machine. William M. Mordey, 
Loughborough. England. Original applicatlou filed 
Feb. 15, 1897. Divided and this application filed Dec. 
80, 1897. 

615,952. Alternating-Ourrent Generator. Obarles 8. 
Bradley, Avon, N. Y. Filed July 14, 1807. 

615.953 Controlling Alternating-Current Motors. Charles 
S. Bradiey, Avon, N. Y. Filed July 14, 3897. 

615,954. Ohanging Period and Phase of Alternating Cur- 
rents. Charles S. Bradley, Avon, N. Y., assig nor to the 
General Electric Com al v of New York. Filed June 
22.1896. Renewed Nov. 17, 1898. 

616,025. Electric Motor. Juus L. Thoma, Kansas City, 
Mo., assignor of seventeen-twentieths to Agnus M. L. 
Miller, Crescent P. Brod, Lonise V. Panboff and John 
Potzner. same place. Filed June 20, 1893. 

615,063. Kall-Bearing for Electric Motors. John Murpby, 
Torrington. Conn.. assignor of two-thirds to David F. 
Halstead, New York City, and William M. Keepers, 
Newark, N. J. Filed March 15, 1898. 


TELEPHONE AND TELEGRAPH APPARATUS. 


616,016. Telephone-Switchboard. Thomas F. Ahern, Le 
troit, Mich.. assignor to the Detroit Switchboard & 
Telephone Construction Company, same place. Filed 
May 21,1897. 

MISCELLANEOUS. 


615,891. Method of Manufacturing Electrical Cables. Se- 
bastian Z de Ferranti, Hollinwood, England. Filed 
Dec. 28, 1897. 

615,695. Hysteresis-Meter. James L. W. Gill, Montreal, 
Oanada. Filed March 25, 1598, 

615,599. Electroplating Apparatus. John E. Hartley and 
Herbert E. Hartley, Birmingham, England. Filed Dec. 
28, 1897. 

615,732. Rallway-Crossing Signal. John D. Taylor, Chilli. 
cot he. O. Filed Jan. 12, '59*, 

615,814. Electric Firing Device for Ordnance. Arthur T. 
Dawson and George T. Buckham, London, England, 
assignors to the Vickers, Sons & Maxim, Limited, Shef- 
field, England. Filed May 16, 1898. 

615,895. Vacuum Insulator for Electric Corductora. Jo- 
seph A. Poche, New Orleans, La. Filed Oct. 6, 1898. 
616,019. Electrical Bedbug Exterminator. Frank M. 
Archer, New York City, assignor to Siegfried Silber 

berg, same place. Filed Feb.7, 1898. 


INVENTORS.—We neither purchase nor sel your 
patent, but we examine and report on it to you. If it has 
merit we furnish endorsements of experts that commend 
it to capitalista—and those who can use it. Correspondence 
solicited, Fees moderate. Address 

EXPERT, care ELECTRICITY, 


TELEPHONE AND TELEGRAPH. 


A New Telephone Company in Boston. 


The Massachusetts Telephone & Telegraph Company has 
been granted a franchise to lay conduits for its wires in all 
the streets of Boston. In reference to the new company, 
the Boston News Bureau says: 

„The people at the head of the new company are mostly 
connected, or have been in the ‘past, with the Lamson 
Store Service Oo., prominent among whom are Messrs. 
Oakes Ames, A. C. Titcomb, John Shepard and General 
Counsel E. C. Gilman. Z. T. Holbrook, promoter and 
president of the company, was formerly Chicago manager 
of the Lamson Co. Minor officials of the Lamson Co. 
have been interested in independent telephone companies 
in the West for some time past. 

No money has been paid in as yet. Its capital of $10,- 
000 is only nominal. It is proposed to capitalize it at be- 
tween $2,000,000 and $,0(0 000. The company proposes to 
use the ‘automatic’ system now in use ina small way in 
the States of New York, New Jersey and Pennsylvania. 
The chief financial aa vantage claiined for this system is 
its economy, it being entirely automatic in its exchange 
system, doing away with central * operators. The company 
anticipates no difficulty in securing subscribers. A canvass 
for subscribers will soon be made. Oontracts will not be. 
come binding upon the subscriber until contracts for 10,000 
telephones have been secured at & price not above $6 per 
month. The new company will be obliged to build con- 
duitsa through the streets for its wires, as no existing con- 
duits are available. It is claimed that the English and 
German rigbts for the use of the automatic’ telephone 
have been sold for $1,000,000." 


In three months the franchise of the Duluth Telephone 
Company expires, and the city authorities of Duluth have 
already asked for bids from those anxious to supply tele- 
phone service for the city. The bids are to be opened Jan- 
uary 20, and are to specify what percentage of gross earn- 
ings the bidders will be willing to give the municipality in 
return for allowing them an exclusive franchise for a 
term of years. The Duluth Telephone Company has just 
completed the necessary equipment for operating a metal- 
lic circuit for telephones capable of transmitting over a 
long distance line direct and is putting them in residences 
at $36 per annum each for two 'phones op one line. 


The Cumberland Valley Telephone Company, which op. 
erates at Chambersburg, Pa., and in that vicinity, has 
issued a circular warning its subscribers to beware of rep: 
resentations made by Beli company solicitors. The Cum- 
berland Company officials say that all but five of the Bell 
subscribers have signed with them. It is predicted that 
the Bell company will give free service in order to drive 
its competitors out of business. 


Sir Sandford Fleming, Chancellor of Queen's University, 
Canada, has written a letter to the Right Hon. Joseph 
Chamberlain, advocating the adoption of asystem of State 
owned cables connecting every British possession and all 
Great Britain's naval coaling stations. Sir Sandford Flem. 
ing proposes three sections of cables, in the Pacific, Indian 
and Atlantic oceans, and estimates their cost at £6,000,000 
($30,000,000). The first step he suggests is a State owned 
Pacific cable. 


Work has been completed on the extension of the For · 
man Telephone Compapy to Hankinson, N. D. The line 
will be pushed up to Wahpeton as soon as the weather will 
permit. At present the town of Forman, Lisbon, Sheldon, 
Enderlin, Puttzville, Milnor, Cogswell, Cayauga, Gene- 
seo, Rutland, Perry, Forsby, Lidgerwood, Hankinson and 
Alicia are reached by the lines of the company. 


At the annual meeting of the Fulton Valley Telephone 
Company at Fultonbam, Schoharie county, N. V., the re- 
ports submitted made so satisfactory a showing that a div- 
idend of 10 per cent. was declared. The officers elected 
are: President, Dr. J. W. Canaday; secretary, J. I. 
Weckel ; treasurer and manager, C. W. Vroman. 


At the hearing before the Committee on PublicImprove- 
ments at Boston, on the application of the Massachusetts 
Telephone & Telegraph Company for locations in Boston 
streets, the local Bell concern, the New England Telephone 
& Telegraph Company, appeared asa remonstrant, being 
represented by Samuel L. Powers, who said: This appli- 
cation ls an ingenious one. It is not a modest order. It 
gives the new company five or six times as much in fran- 
chises as your board and its predecessors have giveu to 
our company and its predecessors in twenty years. If the 
new company can furnish the service of the New England 
Company for $6 a month, it ought to have its desire. This 
business is one in which the survival of the fittest prevails. 
To-day we are charging $156 a year for a long distance 
transmitter, with the right to the subscriber to talk to 19,000 
persons. These gentlemen propose to furnish tie same 
quality of service for $72. They must propose to get men 


to work for fivecentsa day. Last year the New England 
Company made on an average on each instrument it main- 
tained but four cents a day, so that it could be seen that the 
company was doing a very close business. If the franchise 
is granted, we shall meet the new company, not by cutting 
prices, but by trying to keep up the quality of our service 
by employing American labor and paying American 
prices.“ Mr. Powers in concluding said the company did 
not wish to be understood as being remonstrants, but as u 
friendly rival, and it was ready either to go to the wall or 
to make a consolidation with the other company and wait 
for & new comer. 


A despatch from Waco, Tex., states that the Long Dis 
tance Telephone & Telegraph Company of Texas has been 
incorporated, with $100, C00 capital, to construct and main- 
tain telephone and telegraph lines and exchanges in Texas. 
The incorporators are O. H. Brown and C. A. Meeker of 
Kansas City, Mo., and E. Rotan, W. W. Seeley, E. N. Ste- 
phenson, J. B. Earle and J. E Boynton of Waco. 


At Trenton, N. J., on the 16th inst. the Boston and New 
York Telephone & Telegraph Company was incorporated 
with a capital stock of $1,003,000. The incorporators are 
Z2phaniah S. Holbrook, of Cambridge; Oakes Ames, of 
Miiton; Frederick A. Spear and Charles E. Adams, of 
Lowell, and J. Stewart Rusk, of Boston, Mass. 


The board of directors of the Erie Telephone Company 
have voted to spend 1,000,000 for extensious next year, in- 
cluding additional long distance lines in the six States in 
which this company operates, and the connection of 10,000 
new subscribers, which, it is believed, can be added in the 
year 18%) to the company's systems. 


An effort is being made to establish a telephone company 
at Adairsville, Ga. It is desired to connect Adairsville 
witb the surrounding towns and the big plantations and 
peach orchards which encircle the town. About fifty miles 
of wire will be used. 


A bill has beenintroduced in the House of Representa- 
tives at Washington for Government control of telegraph 
and telephone lines, the eame to be acquired by purchase, 
and appropriating $50,000,000 for extension of existing 
lines, 


The telephoue lines from Columbia, Ky., to Campbell. 
ville have been purchased from J O. Russell by Reed & 
Milley of Columbia. The deal also includes a one-half 
interest in lines from Columbia to Grady ville: 


A new telephone system on the co-operative plan has 
been installed at Flagstaff, Arizona, and the Sunset Com- 
pany has withdrawn from the feld T. E. Polluck of the 
local bank is president of the new company. 


The city council of Memphie will, it is believed, at an 
early mecting, pass a resolution requiriog telepbone and 
telegraph companies to place their wires underground in 
the business streets of the city. 


The Western Union reports its estimated net revenue for 
the quarte: ending December 31 as $1,452,000. For the same 
quarter last year the actual revenue was $1,553,115. 


The local telephone companies of Mercer, Lawrence, 
Butler, Erie, Crawford and Beaver counties, Pa., and 
Trumbull county, O., have acranged to connect their lines. 


New Companies Incorporated. 


The Columbia Telephone Company, Columbia, Mo. Au- 
thorized capital, 850 0. Incorporators: James A. IIudson, 
Julia A. Hudson, Ethel A. Hudson, Macon ; E. W.Stephene, 
A. W. McAllister, Columbia. 


The Lafayette Telephone Company, Mexico, Mo.—to 
construct and operate telephone lines, Authorized cap- 
ital, 812,500. Incorporators : D. P. Moore, M. B. Moore, E. 
D Graham, E. C. Kennan, P. M. Kennan, 


The Thompson & Moab Telephone Company, Thompson 
Utah—to build and operate a telephone line between 
Thompson and Moab. Capital stock, $1,100. President, 
Arthur A. Taylor; vice-president, J. C. Taylor; treasurer, 
Robert James Thompson; secretary, Charles Wilson. 

The Farmers & Merchants! Telephone Company, War- 
saw, O. to operate a telephone system between farms. Au- 
thorized capital, $5 000. Incorporators: J. P. Darling, S. C. 
Kissner, John Fischer, J. F. Rees, L. G. Rees, W. D. Kiss- 
ner, T. L. Darling, O. L. Lousinger. 

The Citizens’ Telephone Company, Berea, O.—to operate 
a local telephone system. Authorized capital, $20,000. In- 
corporators: S. B. Rawson, J. A. Duke, F. W. Martin, T. M. 
Brush. 

The Flemingaburg & Myers Station Telephone Com- 
pany, Ewing, Ky.—to do a general telephone business. 
Oapital stock, 3600. Incorporators: I. B. Sherwood, W. R. 
Parnell, Robert Harper, I. N. Price, W. West, 
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ELECTRICAL SECURITIES. 


. fhe subjoined quotations of Electrical Securities dealt in at the leading commercial centers are compiled from special reports received by ÊLecrRIctTY from a variety of sources. 
The utmost care is cxercised in their collection and preparation, and every effort is made to secure accurate and reliable information. The management of this journal will esteem it 
a favor to have brought to their attention any inaccuracies readers may discover in these columns. 


Abbreviations : crt indb., certificate of indebtedness; coll., collateral; cons., consolidated ; cond Construction: conv., convertible; cont. common ; deb., 5 exten., 
extension ; gcn., general; g., gold; guar., guaranteed: * inc „Income; imp., improvement; Hai, pe hE preferred ; mtg.. mortgage; trust ; A., annually; 8. , semi-annually. 
Q. quarterly; A. & O., Apl. and Oet.; F. &. Feb. and Aug.. M. & S., May and Sept.; J. & D., July bee ; J. & J., Jan. and June. 


STOCKS 
i o 
- PASSENGER RAILWAYS. | PASSENGER RAILWAYS: 


— 


Capital Stock. Dient i Capital Stock. iiia 
— EN and Date o —ÓM—— Rate an 
NAME. Par|Authorz'd| Issued. Last Div. Bid. | Asked. NAME. Par|Authorz’d( Issued. Last Div. Bid, Asked; 


Albany, N Y.- Deo 19: 
e eseeoee eoete (EESE EEJ 

7 Gtr ailway Go Oo.. 626566 9% „%%%% % „6„%%„% 
0 (Saratoga) 
Allentown Pa. Deo 19: 


100 3,000,000] $1,750,000 Dé XQ-, Aug. 708./150%| 151 
? 99 


Allentown & Lehigh Val. Trac. Oo. sssi 4,000, 500.000 PPE l 18 
Bridgeport, Conn Dee 19: 
Bridgeport Traction Oo. 10 2,000, 000 2,000 00011 X Aug., *99. ‘oe 
Baltimore, hae PR 9 
T ee , 000 QUU 5 veo 
F Oo....| 9f 10800 9,177, 00€ 34 8. Jul, 15 98, 8x 82 
Central Ry. Co. of Baltimoze ty. 50 '800,00€ 6% A. Dec., ; ws 
Boston, Mass. Deo 19: 
New England Street Ry............. 356065 1,081,926/1 % Q., Jan. 18, '97. 18% 1994 
North Shore Traction Oo.......com.| 100| 4, 4, 000, 0000. 12 
North Shore Traction Oo........pfd.| 100} 2, 000, 000] 2,000,000/6 5€ 8. & o. 77 
b West End Street Ry. Oo...... 50 10, 740 800 K B. Oct. 18. 90 
West End Street Ry. (0. . 8 pfd.] 500 6, 6, 400, 0004 & K.. . *98. 11054 
Boston Elevated R. R....... 0 10,000,000 2 & Aug. 98, m 
Broo N. Y.- Dec 19: 
Brooklyn Oty & Newtown Ry......| 100| 2,000 15008 004 A6 Fob. 1, 1898. S" 
Brooklyn — angit Oo., tr ceri. 100 20,000,000 20,000,0XX — 1234 
eBrookiyn F c 155. 4 ai Nb 100 13,000,000 12,000 0001234 X C. July, 98.28924| 2403, 
eBrook] e u le eseo , ee 
Coney Island Brooklyn RB..... -. 100| 1,000,000 1:000,000|1 3 3€ Oct. 1. 9f. 215 
Kings County Elevated.......... N 4,750,000| 4,760,000) II.. ; 55 
Kings County Traction Co.......... 100} 4,500,000 4.800, 0001 & July 26, 9f as 
Nassau Electric Railroad .... . .. pfd. 6,000,000 6,000,000 8 m 
fAtlantic Avenue Railroad.. .. .. GO} 2, 000, 000 2,000,000) ............ s 
Brooklyn. B. 4 W. E. Railroad.. taco 1,000,000 1,000,000 965 2 2 2 0 oe 
Buffalo. N. Y.— Dec 19: 
uffalo Niagara Fulle Elec. R esce 100 1,250, 1,260,000 66% % 0 60% % „%%% „%%% 066 
Deo Hal Vor Oa 100} 6,000,000| 5,870,500)1 X Q. Dec., . * 
Columbus O.- Dee 19. 
bus Street Railroad... . 100 8,000,000 e 625 
8 Centra! Street Railroad.. 0} 1, 1,500,000; ............ es 
Charleston, S. C.— Dee 19: 
Charleston City E . 80 1000008 A Pv Jan; 198, ze 
Enterprise City 00... 46 1,000,000 260,000 Gwbe "do 6e PA 
agis i DE 19: 
cago oace we ccoveccesens UU 1 020,2008 297 
zA & Sonik Side E: R. T. RR 6 0 100 x yt ib ee 
eeoesenes 100 10,000,000 10.000.000 6% % %% %% „„ „ „„ „ eee 
Bean West Bide Elev. By... 100 15,000,000| 15,000,000] ............ 4 
24. West Side El. const. stk.......-| 100) 15, A es 
mein Onl RR... ..... 100] 10,000,000] 6, 000, 0008 * Q., Oct., 98. 
ANorth Ohicago vat Aris wea ee a cse e 200 * ee 
South Chicago (1 way 100 2,000,000! 1, 608. 20000 q - 
(West Ohi 8t. RR. Oo............ 100| 30, 18°189,00011 „ Q.. Nov. 98. 8 
Chicago West Div. Ry. ..guar.|....| 1,950 624, Li sd 


ana Passenger Ry. . . guar. 
ti, Ohio. Dee 19: 


D0 2,000,000 2,000,000/5 5 8. 


ne Inc. Plane By. ERR Re Y - a 
. — Inc. Fios By. cu Mes ^ rt ET- DO 02% K., Feb., *98. - 
Cincinnati 5 An Y-| 100| 4,000, ud MEE de ri 
Wie adele r Be Narr ib. ny. Bo| 4.800.080, 2,300 — 000 10 & C. r. 98. — u9 
Cleveland, 5 
Akron, Bed. ev. ec. RW .. 0Q E 1,000,000 XJ ., 98 43 
Oleveland City R ecc ce9000 959555 660 i 27800806 7, 000, 000 X., Oct, ' aoe v. 
Oleveland El R. 100] 12,000,000} 12,000,000/$4 3€ C, Oct. 98. 82 
Detroit, MI Ed AT 19: 

Detroit Cl Citizens’ Street "esee ti 1,250,00 IT eo 
Ft. Wa od Belle Iale Ry......... S Eve rt 000005 X aiy, 0 iio 

—— —— 4 980 11 665665 „ 66 0 

Rapid ai Talo Halla a ee Be 50 1, 000, 0000040 is 
Wyandotte & Detroit i River ewe 100 1238. 200,000 •ꝙ9rõũ5 60 110 
Dayton O. r 19; 

Oity Railway 699693222 OOM., 100| 1.500.000 1,470,600 1 & Q., Jan. 1, 88. 109 

Balloon y Oo. 2 6 „ „ „ „6 0 IIINXEY pue nn ' V +98 

Qu les Street Rallvay. . . . J . „ $00,000) . ED p 

nlisted. Ex div. 

9 of Baltimore Traction Com many and Citv & Subur pada n 


controls 1 Railway, No Baltimore Passenger Bal 
Com Pie Bay Street Railway, Baltimore & Powhatan Railway, Pimlico & Pikesville altimore 
and Wallorgok, Gw hatan Railway and Park. 
b Leased to Boston — — elle Company. 
e ned by 3 a Transit Company. 
— — ts Railroad. Oo., —— TR E 
ta. Co. 


sp Apogee page ean seed eased to | Aaa ectrie RR 


hare on outetandi ital paid as rental V 
100 of stock owned by North Chicago Street Rail Company. 
ones by lease Ohicago, Wos West Division Railway, Ohicago Passenger Rall way, and 
West Ohicag um Paid on outstanding cepi] se rontal byl North Ohicago Street 
ann og eel 
ELE & —— of stock 3 * Chicago Sires t Railroad Company. 
a Division way 


a Majority of stock 8 8 EX ong 
stock guaranteed by | West Railroad Oompany 
one mtoek . A has purchased the Mt. A. & Bden Pack read. assuming its bends. 


Hartford Conn.—Dec 19: 

Hartford Street Ry. Oo..............| 100| $4,000,000} $200,000/8 & S., Jan.,'98. |140 — 

Hartford & West ord RR acoee 1,000,000 2947 Seeeeeseence ee eo 

Holyoke Mass.—Dec 19: 

Holyoke Street Ry. Oo...... e... 100 $00,000; —400,000/8 & A., Jan., 98, |185 | 200 

Hoboken, N. J. Deo 19: 

North Hudson Oo. (N. J.) Ry. Oo... 1.80, 000 1, 000, 0008 &. 1893. 106 | ow 

Indianapolis, Ind— Deo 19: 

**Citisens' Passenger Ry... TII oes B. 000, 000 5,000,000 *-o500€990*9 26 ^ 28 

Lancaster, Pa.—Dec 19: 

Pennsylvania "Traction Oo..........| 100} 10,000,000) 9,900,000) .....—.......— — 
Lancaster & Col. Electrio E. . .. I 91,500) .............—. — 
West End Street Retlway.... „„ N , dees esse - 

Louisville, Ky. Dec 19: 

Louisvill 66 % % %%% „ „ 6% „„ „ 4,000,000 8,500, X. Oct., 9. 43 

pas pé d i di „ 6 %%% %%% 7 pid 100 2,500,000 N Nu. G. 1. 56 103 

Minneapolis. Minn.—Dec 19: 

Twin City Rapid Transit. . . Com.] 100| 17,000,000] 15,010.000| ....... — 81 

Twin Oity Rapid Transit. . 5 X pfd. ....| 8,000,000) 1,714,200|134 &. Jan., '98. 108 

Montreal, Canada.— Dec 19: 

Montreal Street Ry. o 4,000,000; 4,000, 8. N, 284 

Toronto Street By Qo... ... 000.000; 6,000, 12 h. 5. 2. 10676 

Memphis, Tenn. Dec 19: 

Memphis Street Railway Co. . 500,000| 300 0% *+e--eeeseessoseee 15 | — 

New Haven, Conn. Dec 19: as hae 

ven & Westville RR.. 1,500,00€ 900,000 - Joi — 

New Haven Street Railway Gs 1,250,000! 1, aa *. Ar e) | es 

New Haven i Coatervills:. SS esas s 700,000} — 800, ese. 72 ee 

Winchester Avenue RR.. 99 1,000,000 600, 7 — 45 ee 

New Orleans, La. Des 19: 

Canal & Olaiborne RR. Oo.......... 240.000 240,000 1 Jan., 98. |153 | 200 

New Orleans & Carrollton RR...... 1,200,000| 1. 200, 00015 U. Jan., 98. 12 | 197 

New Orleans Traction Co.. . com. 5,000,000] 5,000,000] ( . 2 256 

New Orleans Traction Oo.......pfd. 2,500,000) 2,500, JODIE 8 11 

aCrescent City RR............. guar. 2,000,000} 2,000,000/8 & S., Jan., 98. 18 | 21 

bNew Or. Eef Lake ER.... guar. 25000. 000 2,000,000/4 B., Jan., 98. ee "T 

grisens Railroad... eee 500,000| 188, 000 16 ., June, '94. 27 

t. Charles Street Ratlway........ 1,000,000} 1, 000, 000 138 N. Jan., '98. 68 

New Y oPK-—Dec 19: 

tral Crosstown jl: SER ee ene as 000,000 600,000 4€ 290 
er K ioth Si RR..guar. 650,000} 680. 000. July, 98 e. 
Dry Dock, E. Brdw'y & Battery RE. 1,200,000 1,200,000 dX d os. 96 185 
etropolita Street Ry. Oo........| 100) 80,000,000) 80,000,000/154 9€ patie 9 198 
eBleecker 8t. & Fulton Fy.Ry. 900,000; — 900,000 Xs uly,'98 80 
fBroadway & Seventh Ave. Wu, 100 2 100000, 2,100,000 5 9 y 
(Qon-Par K. N. XE. Rivers RR. guar 1,800,000} 1. 800, 0004 % Q. 109 
hth Avenue RR. ee 1,000, UU 1,000,000 LL LO [III 898 

5. & Grand St. Ferry RR.guar 750,000 248.0004 & Q. 880 
inth Avenue Kn...........guar. 800,000; 800,000) ...........- 180 
xth Avenue RR............guar 2,000,000| 2,000,000)  . -..--.--.-- 225 
FTwenty-third St. R. R. Oo..guar.| 100 _ 600,000} 800,000 9X8. 430 

Second Avenue RR... .... . 100) 2,600,000 1,862,000/2 % Q., July, 88. 190 
hird Avenue RR... sies ese e| 200) 13,000,000 10,000,000) $2 p. sh. Aug. 98. iss 
aad Bt. Manhatv'le & 86.Nioh.A 2,500, DOO: 2,500, 900909009 000000000 

*Union (Huoklaberry) Ry. ... 100| 2,000,000| 2,000.00... 200 

Newark N. J-—Deo 19: in Go 80340 oy 

Consoli Tracti Co. ae ite 7 111 
Newark Passenger Nr. . P. ..- 100| 6,000,000) 6000.00 rrt " 
nRapid Transit Ry... Suus 000) 804, 000134 X A. 

Pittsburg, Pa. Deo 19: 

Alleg. eet Tr AR n Oo... 665955 5 2 46 500, 000 500, 000 5662652656252 666 60 ee 

oOonsolidated Traction Co....com 15,000,000} 18, 000, 00002 , Jan., 98. 23 

Co Traction Oo......pfd. 15,000,000} 15,000,000/8 . May, '9T 593€ 
pCe tral Traction Oo.. IIT s 1,500,000 {900,0 UU 1 x Nov. 7, *98 eee 

tisens’ Traction Oo............. 8,000,000| 18.000,0006 X A. 66 

ueene Traction . 9.9290 8,000,000 8.009 00,6 Xx A. ove 

sPitteburg Traction Co....... 2,500,000) 1,900,000/85/ &. Nov. 7, 98 e. 
»ral St. & Pleasant Valley Ry.. 1.00. 000 1,400,000/236 %, Jan., '98. 20% 

Pgh., All heny & Man. Trac. Co... 8,000,700] 12.994 839912 X, Aug., . = 
tteourg E Birmiugham Trae. Ry.. 8,000,000} 8,000, 89 Jan., 98. 28 

Pittsburg & West End R$)... 1,500,000] 1'800,000|5 X A., June 80, 98. RE 

Second Ávenue Traction Co.-oom.... 4,000,000| 14,000, ———.—— ee 

Suburban Rapid Transit Oo......... 800,000] 900, Ss aea sede au - 
* Unlisted. Outstanding. f Ex div. 

o Teann to eO ELS „%% 
b Leased to New Orleans Traction Com at 8 & on 
to N * on stock and Interes on on bonds., 
d Operating the fo former Met. Trac. system, ti that corporation me 5 
e Leased to 28d 3 cece assigned 1 
f Leased to prd resign Pg i Seres & Pa 55 Metropolitan Street iwa 
( Leased to Metropolitan etree! & Pavonia Ferry now Metropolis 1897 ; thereafter 0» 
Leasen to Metropolitan Street Ry. for 99 years from Jan. 1, 1896, ats 58,00 por annua 
f Leased to Metro litan Street Rall way for 18 X on stock. 
Leased to Met. Ry. for 99 years from April 20, 1892; € & first5 yearn, 8 X thereaf ter 
> Leased 8 ftan Street Railway fo for $145,000 annum. 
m Controlled b Third Avenue or dar pd percent. on capita, 


urchase. 
n Dividends of 154 X yearly 7 Consolidated Traction Com my 
0 8 lesse Alleg!ny, Cent. Oii sena. nenne, Furt Pitt an h Trae. Oc 


7 to Fort Pits on Company for 8 2888 annum on 6 geek 
Leased to Consolidated Traction .... 
E 1 ——— 
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PASSENGER RAILWAYS. 


NAME. 


New Bedford Mass- Dec 19 
Union Street Railway Co.. 


Nortnampton. Mass- Dec 19 
Northampton Street ga 


Omaha, Neb.- Dec 19. 
Omaha Street RW. 


Paterson. N. J.— Dec 19: 


Paterson Ry. Qi ies vos evesevio ose 


Providence, R. I.— Dec 19: 
United Traction & Electric Oo ..... 


Philadelphia.— Dec 19: 
Fairmount Park Trans. CO.. . 0 pd. 
Hestonville, Man. & Fafrmount.... 
Hest’ nvl'e, Man. & Fairm't..6 % pfd. 
aFairmount Pk. & Had. Pass. Hy. 
Union Traction Co........... . $1254 pd 
oEiectric Traction OO. 
dOitizens’ Pussenger Ry........ 
eFrankford & Southwark Pas. R 
fLebigh Avenue Ry. Co..... Sears 
fLombard & Soutb Street Ry... 
dSeoond & Third Streets R. 
oPeoplie’s Traction Co 
gGermantown Passenger Ry. 
yaroen & Oostes Passenger Ry. 
People's Passenger Ky. .. com. 


„ % %% % % „„ „ „%„%69᷑ 


(EEEE E %ỹ᷑ „„ ET) 


Saved ile Pussenger Ky....ptfd.j. 


Philadelphia fraction Coo. 
jUstherine & Bainbridge S$...... 
‘Oontinental Pass. Ky.....guar.. 

Umpire Passenger Ry. vo..... e 
Philadelphia City Pass, Ry 
jPhiladelphia & Gray's Fy. RE. 
Ridge Avenue Passenger Hy... 

. irunadelphia & Darby Hy.guar. 
{17th & 19$b Sts. Pass. Ry. guar... 
jThirteenth & 15th Sis, Pass. ity. 
jUnion Passenger Ry. Coo. 

West Philadelvbia Pass. Rv.... 


Rochester. N. ¥-— Dec 19: 
hochester Railway Co onn 


Reading, Pa.— Dec 19. 

1 Reading Traction Co. 
k City Passenger Ry. . € 
iEast Reading Electric Rv. osise 


St. Louis Mo.—Dec 19 : 
Fourth Street & Arsenal Ky........ 
Jefferson Avenue Ry. Co.. 
Lindell R 2) 
National Railway Co. 

Cass Avenue & Fair Grounds.... 

Oitizeus' RR. eased *999000990€90090€9 REE 

St. Louis RK..........- 
Missouri R..... E E mn 
People's Itt. Co 
Southern Kiectric Hy........... co 
Southern Electric R.. 
St. Louis & Suburban R/... 
Union Depot R ........... 


san Francisco, Cal.- Dec. 
California St. Cable RR. " 
Geary Street Park & Ocean RR. i 
Market Street ape. 
Presidio & Ferries RR.............. 


Seranton, Pa —Dec 19: 

Scranton Railway Coo... 
m Scrantou & Carbondale Trac. Oo.. 
m Scranton & Pittston Traction Co.. 


Springfield III.— Dec 19: 
Springtield Cousolidated Hy 


Sppingfield O.— Dec 19: 
Epringtield Street Ry............... 88 


Sppingfield, Mass. Dec 19: 
Springfield Street Ry................ 


ToPonto Canada. Deo 19 


Toronto Ry. Oo. es. 
Montreal Street Railway Co....... 


Washington, D. C.— Dec 19. 


oeeeeseove sean 


(E % „ „% „% 0 0% „ 4 ee 


LLLI 


26 %%% toe 


Peli Rye — S 
Capita Traction Coo... en 
Columbia Ky. Co................ ; 


Eckington & Soldiers’ Home Ry.. 3: 
Georgetown & Tenallytown Ry... 
Metropolitan RR. Co. e 


Worcester, Mass. Dec 19: 
Worcester Traction Co.. com. 
*Worcester Traction Co......6 % pfd. 
Worcester & Suburban Street Ry... 
Wilkesbapre, Pa.— Dec 19: 
Wilkesbarre & Wyoming Val. Trac 


* Unlisted. f Paid in. f 
a Leased to Hestonville, 


b Oonsolidati.. fElectiic, People's 
and all indebte ness of 
pany 


d Lease to Frankford & 
e Leased to Electric Traction Com 

Controlled by Frankford &Sout 
g Leased to feo; | 
h Majority of stoc owned by Peo 
í weaved to Union Traction Com 


«%. * 


aera aeons 


9969590 95226 


— 
O m 


- 


8888885 


= 


88888 


* 
- 


$223: 


EJ 
- 


FH 
EELE 


Corer „46 


FE 


E 
22 8 83 


~ 


100 
ee 1,000, 
50 850, 
50| 1,000, 
50| 800,000 
50| 400,000 
100 2,500,000 
„e | 2,500,000 
2.500.000 
100 2,000,000 
100 2,000,000 
50 2,400,000 
50 1,000,000 
50| 500,000 
100 1.00 000 
100 2,500,000 
100| 4,000,000 
100} 1,000,000 
100] 1,000,000 
100 18,750,000 
100} 1,000,000 
50 6,000,000! 
100 500,000 
100| 1,050,000 
100} 750,000 
100| 1,000,000 
100| 1,200,000 
100| 6,000,000 
4,000,000 
50| 500,000 
100:£12,000,000 
50 400,000 
50 707.000 
50! 200,000 
500 1,000,000 
100, 8,000,000 
100| 2,000,000 
100, 550,000 
100. 5,000.000 


{ Lease transferred to Union Traction Oompany. 
jj Leased to United Traction Oo. ata ral of 


18 1900 and 830,000 per annum thereafter 


dead seml-annually. 
k Dividend of 10 X 


Capital Stock. 
— 
Par 1 Issued. 


way 


Bate and Date of 
Last Div. 


$850,000 2 &, Feb. '98. 


oe 150 
225,0004 % A., Jan., 98. 168 175 
5,000,000 *600909 9009202000009 25 80 
1,250,000 0906090090909 0009000909 54 ee 
8, 000, 00034 . Jan. '98. 70 72 
1. 70,0002 %, Dec. 97. 14 .. 
1, 968, 100 2% , July 15, 98. 42 as 
i „9008 $8—July,' 63 ee 
800,000|3 % Feb. 1, '98. 66 | .. 
29,930,4^0| |. . 300% 8076 
8,297,920 . . core is 1 ib ais 
1192.500/$8 share Q. 230 
1, 875,000 $14 sha’e A—A pr.98 p" ee 
I 000,000 AK.. 90 90% 
771.076 55 share A, Mar. 98/15 | .. 
16,000,000/3 9$, A., April, 93. ... 225 
572,800 $5.25 share—1896, 188 | 18854 
150.000 3 % Jan., 1898. 185% - 
710,000 — - 892 
A277402] naassensosssosssee 1 "S 
20,000,000 $2 p. sh., Oct. 98. 9-24) 95 
400,00016 % A- Mar.; 98. | -- vx 
540,000 86 ahare—July,'98.1140 | 145 
,000 „ „„ „%%% 6565 2 ote oe 
475.000 17.50 share July'98,170 | 180 
298 ,650/$3.50 share July '98 99 80 
420.000 812 share, July '98.,.95 | 800 
200, 000 $2 share July, 988. 
250,000 1% % S., July, 98. 157% .. 
í835.000 £l sh. A., July, 98 2,0 | .. 
[900,000/89.50 shre, July 98 228 x 
1750,000/810 share, July '98 285 
5, 000, oon nnn 13 15 
1,000. 000 Semi- an., Jan. & Jy 18 20 
850,000| Jan., 98. 114 M 
$1,000,000) Jan., 98. 65 a 
150,000 93690222256 oe oe 
400, 0002 % Dec., 1888. — as 
2,100,000/114 9$ Oct.,'98. 167 169 
2,479,000|154 , Oct.,'98. 120 | 125 
2,500.000 — ee oe 
1,500,000/4 9$, Oct., '98. ee aa 
2,000,000 229 a July, '98, 95 | 105 
2.300.000, 4 % Oct, '98. 10 | 198 
800,000|50c., Dec., 89. oe PN 
500.00 %ũ ũ̃ ..... eere 62 61 
1.000.000 3 , July, 98. 130 131 
2,500,000 %%% % % %%, œ. %% 53 59 
4,000, 00008 % A., July, 98. [125 | 150 
600,000 50 . monthly. 109 
875,000 92.50 share, 98. 45 50 
18,750,000/Q., 60c. per share. | 55% 56 
650,000 e»90209909090* 950990 872 ce 
2,500,000 6 % %ͤj %%% 12 15 
500, 000 9999909090090 000900 14 18 
1,050,000 0009990*990990999000 ae ee 
760,000 *999990900090009009090 e. ee 
1,000,000 %%% ee oe 
1, 166, 7008 % A. 200 | 20734 
6, 000,000 1 % 8. 10534] 10514 
4, 000, 0004 t 8. 2838 | 284 
500, 0000 e - s 
12,000,000 680. per sh, Oct. 97. 8774) 871% 
400,000,6 9$ A. 65 25 
652,000 eave seoeseee 17% ee 
200,000 2 2 „ „ „„ 6 „6 „ DE ee 
458.900 276 % 188 | 184 
8,000,000)  .................. 18 15 
2,000,000 3 % S., Feb., '98. 95 98 
542,500 4, , 1897. 8⁵ ‘ae 
5.000.000 1%. Jan.. 97. 24 29 


Full paid. I Outstanding. z Ex div. 
Man. & Fairmount Passen : 


Bid. |Asked. 


rental of $10,000 per an. in 1866-T-8, $20,000 p. 
» payable semi-annually, renta! declared as a 


guaranteed by Reading Traction Company. 
i Dividend of 634 & guaranteed by Reading Traction Com . 
Leased and operated by the Beranton Rail 7. | 


y. 
d by Electric Traction Co 


Company. ly Sezanton Trae. Oo. 


a., in 
divi- 


(Von, XV., No. 94. 


| TELEPHONE AND TELEGRAPH OOS. 


——— — 
NAME. Par e Issued. Last Div. Bid. | Asked, 
Joston, Mass.- Dec 19 
smerican Bell Telephone Oo.......| 100| 50,000,000| 28, 650, 000 4% % Q., Oct., 98. 276 27 
arie Telegraph & Telephone Co. 10 eos... I Q., Aug. ‘98, 16 | 7% 
Jew Kugland Telephone Coo. . 10,894,000) 10,804,600/$1.50 , Aug. 98. 133 
New Vork. — Dec 19. 
(merican Telegraph & Usable Oo...| 100| 14,000, 14,000, 1 
Central & South Am. Teleg. Oo.....| 100 d 900 00d 800 000 i * 3. M 10 
‘Commercial Cable Oo..............| 100] 10, 000.000 10, 000, 000 134 % Q. 185 190 
Franklin Teleg. Co..... 2% % guar.) 100| 1,000,000; ...... |l * B. 40 | 80 
trie Telegraph K Telephone Oo.....| 100] 5,0^0,000| 4,800,000 1 (^ Q., Aug., '98 7574 76 
Gold & Stock Telg. Co..guar. 6 .| 100} 5.000,00 ↄ . . |15% % Q. uo | .. 
International Ocean Tel Co. guar 6 100] 8,000,000] ...... 185 X C. 100 
lexican Telephone Co 100 2,000,000) ...... RE .80 
‘New York & New Jersey Tel. Co. . 100| 5,000,000} 8, 728, 000 17% % Q., Oct., 98. |148 148 
‘Pacific & Atlantic Teleg..guar. 4 %| 25 2,000,000] ...... |2 & 8. 75 | 80 
"Postal Telegraph Cable Co. . . . . 100| 15,000,000} 15, 000, 0001 % Q. sa * 
Sout'n & Atlantic Telg. Co. guar. 5 „ 25 950,000 559,525 2% % 8. 90 | 93 
‘Commercial Union Telegraph Oo..| 25| 800.000 $00,000 8 % S., July, a8. 12 11s 
entern Union Telegraph Oo.......| .. .. |97,870,000,1 Oct., 98. 944 94 
Div. guar. by Postal Teleg. Oo. X. «| Us 
Miscellaneous. - Dec 19: 
American Dist. Teleg. (Phíla.).....| 25| 400, e. [196 Q., Aug., 98. 14 | .. 
Bel] Teleph. Co. (of Canada.) «| 100! 8,168,000| 8, 168, 000 2 94 8. 172%] ... 
Chesapeake & Potomac Telep. CO.. 100! ...... passes n 55 | 60 
Chicago Telephone Co......... esecs]| 100) ...... janes —— 20 a 
Central Dist Prtg & Telg.Co.(Pgh.).| 100 950,000] 650,000) .... 1823/134 
Empire & Bay States Telegraph Co). ba Ges x acis 75 | RO 
Hudson River Telephone Oo.......| 100} 2,000,000} 2, 000, 0001 * Q. 75 78 
Northwestern Telegraph Co..guar| 50 2,500,000} 2,500, 000 24 % Q. 112 ll 
Providence (R. 8 Co. 50 8 9 89k | .. 
3outhern New Eng. Teleph. COO. . 100] 8,000,000] ...... 121 [185 


Boston, Mass.- Dec 19: 
Fort Wayne Electric Oo............. 


ger Hy. for 6 % on stock per annum. 2 
and Philadelphia Traction companies. Fixed charges Pittsburg, Pa.—Dec 19. 


constituent and leased companies assumed by Union Traction Com- 


n . 

c Practically all shares owned by Union Traction Oompan 
Southwark Passenger By. assume 

any. 

wark Passenger Railway. 

“aasenger Railway at $5 per share. 

ple's Traction Company. 

pany. 


* Unlisted, 


Capital Stock. 


Rate and Date of 


ELECTRIC LIGHT AND ELECTRICAL MFG. COS. 


Ft. Wayne Elec Oo. T. Sec. Series A. 25 ies bs EUN E v 
tGeneral Elect?ic Co. [o3] com. 100| 40,000,000| 80. 460.0002 % Q., Aug., 1898. | .. | .. 
General Electric Co. [new]...... ** | 100) 18, 276,000 12, 276. O0 „  ...... 92 0 
T.-H. Elec. Co. .T. Secur., Series D. oe 2 4 „ 26 „ e . 234 81 
Westinghouse Elec. & Mfg. Co. com.] 50 146, .. 89 % 4034 
Westinghouse El. & Mfg. Co. pfd. 50 4,000,000] 3,996,053/184 % Q., Oct., 98. 62 | .. 
Westinghouse El. & Mfg. Oo. assent.] 50 11,000,000} 8,195,126]  ...... se on 
New York.—Dec 19: ey 
Edison Elec. III'g Oo., New York..| | 9,138,000 7,988,000|  .... i 
*Edison Elec Ig Oo., Brooklyn.. 100 4,000,000 000,000 134 % Oct., '98. d dés 
Edison Ore Milling Coo ssswes 1000 Surius || eves „ 114 
1 e „ dons aon 80 
General Electric Oo. [old. com. 100 40,000,000} 30,460,000 2 ; i ; M 
General Electric Oo eel e. 100 18,275,000) 18 276,000 % Q., A ai 9557! 98 
Interior Conduit & Insulation Co...| 100 1,000,000} 1,000,000 MR 4" Hs 
Pittsburg, Pa.—Dec 19: 
\llegheny County Light Oo........| 100| 5000. 000 500,000 . & J. 1 
East End Electric Light Co.........| 50| 800,000 800,000, : Q d - "t 
Philadelphia, Pa.—Dec 19: 
Edison Electric Light Oo...........| 100! 2.000. 0000 898 85 144M| .. 
*Electric Storage Battery Oo..com.| 100| 8, 500. 00000 meee 577. 5784 
*Klectric Storage Battery Co...pfd.| 100] 5,000,000 "Mte 67 
1 Kings Co. El. L. & P. Co. ...........| ICO! 2,500,000| 2,500,000 A. & O — | 158 
*Penna. Ht., Lt. & Pow. Co....com.| 50 5,000,000| .. ... le %, Oct., '97. .. "- 
Northern Elec. Light & Power Co.. 10| 5, 00 550,000 882500 dis. Jan. 11˙97 1934! 14 
Southern Elec. Light & Power Oo..| 10| 187,500! 187,500 eins 1854 
Miscellaneous. Dec 19: 
Brush Electric Co......... e 500 —ͤ— — Visus - zé 
Bridgeport (Conn.) Elec. Lt. Oo.. 25 600,000] ...... € 41 45 
Missouri-Edison (St. Louis)....com.| ..| ...... sasas ssi 24X| 28% 
Eddy Electric Mfg. Oo............ zal SOB: eassa bis vat uu Ja 15 
Hartford (Conn.) Elec. Light Co....| 100 0000 e... 125 T" 
Hartford (Conn.) Lt. & Power Co..] 25| 175,000] ...... RV 4M| oe 
New Haven (Conn.) Elec. Lt. Co....| 100 100, 00000 — 177 oe 
Narragansett (Prov., R.I.) Elec. Co.] 500 1, 200, O0 ... |2 & Q., Oct., '98. 84 oe 
Rhode Island Elec. Protec. Oo.. 100) ...... re ates 118 125 
Royal Elec. Co. (Montreal)..........| ..| 1,000,000) ..... 2% Q 1621,| 168 
Toronto (Canada) Elec. Light Co. . 100| 1,085,000] 1, 088, 000 132 * Q 13954) 140 
l'homson-Houston Welding Oo.......| 100 es... |8 % 8, Dec. 4, .. | 100 
Woonsocket (R. I.) Electric Co..... 100} . .... waa ore 100 ee 
tOn Ang. 17 last by a majority vote of the stockholders the capital stock was reduced 
to $20,827,:00. of which $18,-76,00) is common and 82,551,200 preferred. t Ex div. 
ALLIED INDUSTRIES. 
Boston Mass.—Dec 19: 
American Electric Heating Oo.........| 60 10,000,000, ......... deis ee os 
Street Ry. & I]lu'g Properties...pfd| 100 4,500,000} 1. 248. 70072 p. sh. Nov.16,'98| .. | 85 
United Electric Securities Co...pfd.| 100) ...... 1.000, 000 35% % May 2, 98. 92 100 
New Vork. Dec 19: 
Oonsolidated Electric Storage Co... es 9% 16 
Edison European. pow Tul ie ee neces an ns : 
3afety Oar Heating & Lighting Oo..| yoo) ...... | . . uo 108 | 7 
Worthington Pump Co.... a o eCOM. 100 5,500,000 5,500,000 5 85 40 
N orthington Pump Co. eeveene ..pfd 100 2,000,000 2,000,000 7 b | 101 102 
Philadelphia, Pa.—Dec 19: 
Acetylene L. H. & P. Co......985 pd. " 
Z|ectro Pneumatic Trans. Co....... 10 1809955 5 L ce Du 
"nited Gas Improvement Co.. serip. 50 10.000.000) ...... Ode M xo 
Velabach Commercial Co.....com.| 100| 6,500. 00 ...... 1 1018 
Welsbach Commercial Co. . . . pfd. 100 500, 0 ...... |2XQ 6263 
Welsbach Light Co n **9000*9090099 5 525.100 ule eee 89% 40 
Welsbach Light Oo., Oanada. ......| 5) 500.0001 ...... m =. 214 
Oarborundum Mfg.Oo..............| 100} 200,000 200,000 .... “i 
3tandard Underground Oable Oo...| 100 1,000,000 1,000,000 Q 115 119 
Miscellaneous.—Dec 19: 
‘Barney & Sınitb Car Go. . . . com.] 100 T 1,000,000 eee J 
Barney & Smith Oar Oo........pfd.| 100| ...... 2,500,000 2% 65 = 
Rillings & Spencer Co...............| 25| lo. ARCU 8 80 | 86 
Consol. Oar Heating Oo.............| 100] 1,260,000] 1. 280, 000 1% % Feb. "98. 87 | 45 
Johns-Pratt Co 2 „ „ e „ „ @eeseteoeseecessevnes 100 wees E] 2 % %%% 00 90 100 
Pratt & Whitney OOo. . com. 100 „ 2 „ 2 0% m" "TT 47 8 
Pratt & Whitney Oo............pfd| 100]. ;. . | nz 45 47 
Ne Bie 6 aem ee "TETTE essee. 00 wove oe * 
~g llwel = erco *"99*9994€9609000*9009 fd. ee TINI eee. 2 , 9 
Shults Belting . 100 800, MEINER a Bent ua 22 87 
mt. Oharles Oar |o", POO ae ee eee ee —— 0-04-9—9-6 Qedab 85 90 
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Deo. 21, 1898.) 
| PASSENGER RAILWAY. PASSENGER RAILWAY. 
S o ERES Interest Amount. 
— Interest 
NAWE, Authorized.| Issued. * periods, | Bid. | Asked, NANE, Issued. Due] periods. | Bid. | Asked, 
Albany, N. Y. New Orleans La. 

Dats èr Quotattea—Deo 19, 1908 Canal & e D sh 2 66. $150,000 | $150,000 1912 M. & N. 108 
ETV 3565s diga Crescent City li Sie 1st mtg. a. |... 50,000 (1899| M. & N. | 101. | .— 
MEG. Eve Hen M B. rey pe e rra d e Oreecent City RR...... Cons. mtg. g.5«.| 5,000,000 | 8,000,000 |1943| J. & J. | 8572 | 84 
She Albany BY. Nr nite i. 190/000 2 M. &N. 14 115 : low Orleans City RR... . . . Ist mtg. 6s.| 416,500 899,000 |1908| J. & P. 10458 
Werne Turnpike & BB. 34 m e 180000 pape M. & N. (0180 |. cOrl'a ty & Lake RR. . ist mtg. g. 58. 5,000,000 | 2,599,500 |1948| J. & J. | 10754 | 108% 

City Railway Co s. * ` ` . if Orleans & Carrollton RR. ad mtg. g. 6s. 850,000 850,000 1907 F. & A. | 114 iz) 
Troy y CN Gic us aa verbe anus ak: | Fes Le ie 10634 | ...... Orleans Railroad OO. . . Cons. mtg. 8s.| 300,000 809,000 1912 J. & J. 89 ^ 
0 tSt. Charles St. RR. Co...... Ist. mtg. 6s.| 800,000 75,000 1908 J. & D. | 106 | ...... 
Principa and interest guar. by l 28,500 in escrow to retire New Or- 
A Ry. Co . eans Oity RR. Co.'s let mtg. bonds. 
y Ry. Co. [890,000 outstanding. 
Baltimore Md. New York. 
Date of Quotation— Dec 19, 1898 x ao of Quotation— Dec 19, 1898. 
antic Ave, (Brooklyn) . . Imp. g. 58. 1,500,000 1,500,000 |1984| J. & J. 95 i 
Bertnore i 3 isy A rp g. de. 2,000,000 2000.00 M. & N. us 114 Atlantic Av. (Brooklyn). Ist gen. mtg.5s.| 759,000 759,000 |1909| M. & S. | 107. Z 
Baltimore Trac. Oo..Exten. & Imp. K. 6a. 1,250,000 | 1,250,000 MEN. e | 106^ iro ans AT: [Brookiyn): Cons, mtg. fin) 8,000,000. | 1004009 11 A, SO: | 
Bek Pros Oa Ko. Balto div lst m. g. Mi Fano 000| 190.000 AEN ie VM ie to'dway Æ 38h Ave. lstcons. mtg. g.5s.| 12,500,000 | 7,650,000 |1948| J. & D. | 12254 | ...... 
Bal. Trac. Co. Coll. Trust lat nu Z5 750.000 „70, 4 rie x e & 7th Ave......... Ist mtg. 58. 1,500,000 1,500,000 |1904| J. & D 104 105 
e PR). mte DA b. doc] ieee 3 & Tth Ave.. 2d mtg. 5s 500,000 500,000 |1914| J. & J ui 114 
r . N 99000 117 855 pe jq gp 9 way Carters par eauereans lst mtg. 58. 1,125,000 1,125,000 |1924) .... 115 117 
Central Pass. Ry. Oo. Cons. mtg. g. 5s. 601.000 530 000 Mian. iiß | i16 Br a a urface............2d mtg. 5s.| 1,000,000 | 1,000,000 |1905| ...... 105 10514 
ty & Suburban Ry. . . lat mtg. E 5.| 3,000,000 | 3,000,000 & D. 114 eee 
Lake Roland Elev. .., Iet intg. 5«.| 1,000,000 1.000.000 M. A n. 11s | iiiv Brook yn Both. & WE RE der d 100500 445,000 |1988) J. ET [MI 
Metropolitan Ry. (Waah.).lst mtg. g. ö 1.850,000 | 1,850,000 F. & A | 120% | ...... 5 Height RR. sss. let. mtg. 5s , 250.000 : 280.000 1941| A. & 5. | 108 "106 
; Q's Oo, & Sub'n. . Ist mtg 58. 8,500, ,500.000 |1941| J. & J. | 1102 | 114 
ol * 1 ig S Trendon Brooklyn, Q's Co. & Sub'n..lstcons.5«| 1.500.000 | 2.750.000 841 M. & N. | 104 | 105 
Lake Roland Elev. were all assumed by Blee Marg s Transit o DR 2 Id 58. 7,000000 | 5,181,000 [1945| ......... | 109 LI 
the Baltimore Consolidated Ry. Co. ! Gent Prk, N. E. R. RRIA cons mig fl. 1200000 | 1200000 9 J-& D, |l 148 
— ia 2 — . IA. , ’ * . " ^ 
18151,0001n escrow to retireist.mtg. bds. Central Groastown ilk. lst mtg. d. 250,000 | "250,000 02 M. & N. | 118 |. 120 
Boston, Mass. DD, 2 Brooklyn RR. Ist mig. 50 300.000 800,000 1908 J. & J. 108 105 

Date of Quotation—Dec 19, 1898. Dry Dock, K Bay & Bats] RR. eerip B . 1400 000 | 100000 814 E. & K. 101 105 
tLynn & Boston RR....... len mtg. g. be 5,879,000 | 8,702,000 J.&D ia ie. Eighth Av. RR. Co. . Oert.indebt.6 . 1,000,000 | 1,000,000 1914 F, & A. | 103 n 
West End Street Ry........ Deben. g.5s.| 8,000,000 2.000.000 * N. | 105 4 2d St., Man. & St. Nich. Av., Ist mtg. 6s.| 1,200,000 | 1,200.000 |1910| M. & S. 11876 1173% 
West End Street Ry....... Deben. g. 1. 2,000,000 n. M. & B. 12d St., Man. & St. N. Av.. 2d mig. Ine. 68. 1,500,000 | 1,500,000 1915 J. & J. 97 99 

191,074,000 in escrow to retire outstand- Lex. Ave. & Pav. Ferry RR. 1st mtg. g.5s.| 5,000,000 | 5,000,000 |1993| M. & S. | 124. 
ing bonds of absorbed companies. oe — St i4 Qo. f m. cl. tr. g. 5s 8 9 1997 p. & A. | i18 2 
Seco venue a : i . 5a.| 1,600,000 ; M, 9 
Charleston S. C. Second Avenue Ry: erre Deb. . | 300,000 | 809009 onl EA s d ede e 
Date o/ Quotation - Dec 19, 1898. y. CL. I.).......18$ mtg. g. 68. 1,900, 500.000 |1922| J. & J. uss% | 115 
res 47.000 1 43 tre Ferry RR. CO. .. . Ist mtg. 56. _ 350,000 850,000 |1919| . . | 110 114 
rprise Street RR... Ist mtg. 56. 500.000 ` 2 1 rd Avenue RR... . .. . . .. Ist mtg. g. 56. 5,000,000 | 5,000,000 1887 J. & J. 138 |. 1. uus 
Oharleston City Ry..........19$ mtg. 66. 850,000 sori &. wenty-third Street Ry...... lst mtg.6&| [| o qvem 1909| J. & J. d 
fOontrolled by Charleston St. Ry. Co. Twenty-third Street Ry: ee Deb. 5s| _ 150,000 150,000 |1906| J. & J. 108 106 
Union (Huckleberry) En. let mtg. 5a. 2,000,000 | 2,000,000 |1942| F. & A | 114 6 
Chieago Ill. tt Westchester Electric RR... Ist mtg. 56. 500.000 500,000 |1948| J. & J. | 111 112% 
Date of Quotation—Dec 19, 1898, bse 00 in escrow to retire gen. mig. 
mee Oity 1 A 25 x a let mig. - ' 9 ete J. & 3. 10284 we eien in escrow to retire maturing 
Ohicago Passenger Ry...Cons. mtg. 6s. 1,000,000 600,000 J.& D. does ae 1$552,0001n escrow to retire Ist and 2d 
Chicago & So. Side R. T. .. Ist mtg. g.5«.| 7,500,000 | 7,500,000 A. 40. mig. bonds. 
hicago & So. Side R. T.... 48. 1,500,000 750,000 J.&RY, leo f n treasury, $80,000. 
Ohicago West Div. Ry "TT 1st mtg 4 4,040,000 4,040,000 d. & J: 105% voc" t Guar. by Union Ry. Co. 
ke Street Elevated RR. . It mtg. g. 5s.| 7,574,000 | 8,781,200 J. XJ. onm Toronto Ca 
Metrop. W. Side Elev. Ry. Ist mtg. g. 58. 15,000,000 | 15,000,000 F. & A 61% | ...... nada. 
North Chicago St. RR........ lst mig. e. 8,171,000 | 8,171,000 J. & J. | 1083 | ..... Date aj Quotation—Dec 19. 1898, 
North Chicago St. RR. ...Cert- inde i4 500,000 500,000 TEF jolie oneal 2 ny 8 8 Ist mtg. 5s.| 2,500,000 800,000 108 M. & 8. — 
North Ohicago City Ry. consol. 13. 2,500,000 | 2,500,000 Py GE 10357 i07 || 1888, 000 pe: ..... let mig. g. 1%. 4,550,000 | 2,200,000 |1921] M. & 8. Ets 
West Chicago St. RR. lst mtg. 5e.| 4,100,000 | 2,969,000 M. & N. | 103% $050,000 i m. singile track authorised. 
West Chicago St. . 6 Deben. 6a... | 2,700,000 | | 700,000 |1911| J. & b. | 100% as Rae ek ee ne Renee QE OD TET 
cago St. RR. . Con. mtg. g. 58. 12.500, 000,000 de ge €6 96 P 
QW. Ohicago St. RR. Tunnel. . 18 — 5a, 1,500,000 | 1,500,009 . 8% hiladelphia. 
Redeemable at option on 60 da. notice. 3 Date of Quotation Dec 19, 1898 
deca c Up M Continental Past, belag mig 880,000 | 310,000 [190] J. & J. — 
which is owned by W Obie r o G p & Costes 8 T ID lst mtg 7s 800,000 ,000 1900 J, & J. "v LIII] 
Qo. 3 y W. cago St. RR. I trs dá t. Ry. lst mtg.6s| 100,000 100,000 |1898) J. & J. 
Subject to call fie Oct 1 Peopl 2 P So. 8t. Pass. Ry Ist mtg 6 150,000 —— BUR. ies — s... 
$116 and interest. atter . 1, 1899, at 3 poa; E — enn 8 mtg. 7& 250,000 250,000 |1905| J. K J. bh 
Assumed by W. Chi. RR Oo. 1 es a plat Smash — Ad mtg. 58 500,000 458,000 1911 J. & J. 
125 D vot lanes. E opa BEI RA Oons. mtg. 56 1,125,000 867,000 1912 M. & 8. |+.: bake 
. guar. by W. Ohicago Bi. RR. Co. he 2 3 tre. cert. g. 46. 5,698,210 | — ...... —— Ta 10554 
Cin City Passenger Ry. .. let mig. 56. 200,000 3.&JY. lw RASA 
einnati, O. Philadelphia Trac. Oo....... Il ir. C. 4. 1,800,000 1.018.000 [1917] F.A A | 108 

Date oj Quotation—Dec 19, 1898 HU ey opos M Ry.......18t mtg. 7s-| 100,000 100,000 10 A. & | ss. 
Oin. New. & Cov. St. Ry. Ist Con. mi sel 8 - 105 on MODEM 1 58. 500,000 500,000 19110 A. KO. * 
Din. New. 2 Bie E B. If ug g.fe| 8000.000 | 2,500,000 1923.3. & J. | Ins, | 100% er End Nn B. gel e e 

1 1 * 6 LL ? al) "..0 eee —— 2 eee b... 
Mk Adams Een bt g Gent 1mm | 100000 5 A: & O. |111 | 112% |West Phila Paas. Np. imu goa] f | iaaio diael aao, | HB f 
Oov & Oin. St R 8 NE 38 531 ,000 M. & B. 11914 esse A A. ass. — DUI mig. 5a. 750,000 750,000 1926 M. & N. 116 
ISo. Oov. & Oin. St nad —.— — 2 250,000 M. & 8. 181^ | ise’ The trust certificates were issued to 
pete by the OÍncin. 81 Ry eo . ` 400,000 J. & J. Pes tor the shares of the Electric and 
($250,000 feserved to retire lei mig. bds. cople's Traction lines purchased. 
Cleveland, O. Pittsburg, Pa. 
Date of Quotation—Dec 19, 1898 a e of peto 3 19 1898, 
Stree y rmingham, Knox & Allentown......6s.| 500,000 500 181M. a8. 
Gin: Newt & Oov. Bt. n 8 M. & B. | 10876 | 100 Sen Nee 88 mig. Ba] | 875,000 875.009 |1980| J. . j | iio) | ——. 
Oleveland City Cable By... lef mie 83. 8,000,000 | 2,800,000 J. & J. r^ 106 4 on zens action 88 — Ist mtg. 58. 1,250,000 | 1,250,000 |'9?7| A. 0. f ...... 
dnd Matile ee tio. li e 5 ^ 2,000,000 2,000,000 J. & J. * 105: Duquesne Traction O senlat mig. 5. 1,500,000 | 1,500,000 |1980| J. & J. | =e ed 
lumbus (O.) Cent. Ry. Ist mig. " 5a. ,500,000 1,249,000 M. & 8. 106 F d'l St & PI ean. v * Jack B Run... 58. 50.000 50,000 1918 J, & à n wee |. rewon 
ailment Cleveland BR......... lst mE 1,500,000 | 1,500,000 M. & N. „ Mill I "RS — alley........ Cons. 58. 1,250,000 ` 1,250,000 !1942| J. & J. anes 
Fi. Wayne (Ind.) Elec. Ry. ist whe 5 aa 1 7 1,000,000 M. & 8. | 107 108 Peas nra 4 l 750,000 750.000 ! M. & N. EE 
sento (0.) treet Ry... .;. 1m Lg te) eee M. KN. ire ethane d n z^ ansfleld.......... 5a 250,000 250,000 J. & J. 3 
i Ry. Oo., Grand Rapids. int mt * 5e. 200,000 200,000 d^ & ^ n occas: . Pittab iTrg & Bi n TIT 1st mtg 58 750.000 750.000 A. & 0. m— i 
161900000 1n escrow to redire bouda of! | 900,00 J. & D. . Pittsburg & Birmingham......1st mtg. Se, 1,500,000 | 1,500,000 M. & N. 108 | 1083% 
absorbed companies, marked a. "Pg b., Allegh. & Manch Gen. — 18008 1400 005 223 e! 
[Interest guar. by Cons. St. Ky. Oo. Second Ave. Traction Oo............ . 2.500 000 2.000.000 Fe lank? | oc. 
Detpoit, Mich. Sub. Rapid Transit Railway Co. . 6s.| 500,000 500.000 M. 8. rx 
Date of Quotation— Dec 19. 1898, 
{Detroit Oltizens’ St. RR. . . Ist mtg. 5s.| 7,000,000 | 8,885,000 SEOVADEROR FE 
Wayne & Belle Isle Ry...lst mtg.6s.| 400.000 ; A.&0. | 9%% 100 Date of Quotation — Dec 19, 1898 
The Detroit Ry. Ist mtg. 56. 1,800,000 | 1,800,000 ^$&D. |io | a im 
18 150,000 in escrow to retire bonds of * * , * J. &D 100 105 Newport Street Ry.................Coupon 5a 50,000 50 000 * 4 & D 
Det. Oi ty Ry. and Grand River Sl. Ry. United Trac. & Elec. CO. Ist mtg. g. 56 9,000,000 8,160,000 M. & R, 10814 ET 
New Haven Conn. St. Louis. 
Date of Quotation — Dec 19, 1898, Date of Quotation— 
` New Haven Bt. Ry. . . ... Ist mtg. K. 5s.| — 600,000 600,000 |1912| M. & 8. 108 Nad * Lonia RR. ai era 
New Haven (Edgewood Div.) 16 mig. 83. 250.000 250. 000 1914 J y D. 1 3 en & Fair I" ETETETT lst mig. 58. 250.00 250,000 1918 J. 4 J. 101 108 
Winchester Avenue HR-.1st mtg. g.6e,| 500,000 | 600,000 [1913] M, & N 1% |: C Hallway G. -E mee; es:| 3,000000 180,88 ior J. & 7. 25 
nchester Avenue RR.... 1 : "A" 5 8 * A l, J. |10 
Debem g,9 ! 100,000 | 9400 mae. 1 |. liOomp.Hiw, Un. De. & Met. Ter-lsiés! 18 | coos is 3. 2 J. 1 | ie 
* With interest. nlisted. "With interest 
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St. Louis- 
Date o? Quotation— Dec 19. 1898 


Jefferson Avenue By............18¢ mtg. 5e.| — 400,000 400,000 1905 M. & N. | 101 
Lindell Ry. Co............-. eee 188 mig. 66 1,600,000 500.000 1911 P. & A. | 1683% | 110%, 
Missouri Oo.... *.0(0900€000€9€9€0€09009€9€09909 1,000,000 ,000 1916 M. & B. 107 108 
Mound City RR. Oo.............19$ mtg. 6s.| 400, 000 800,000 19100 A. & O. | 101 108 
eople'a RR. Co. . ... Ig mtg. 6s. 125,000 125,000 |1902| J. & D. 98 101 
| oes le's RR. Oo................... Jd mtg. 7s. 75,000 75,000 |1902/ M. & N. | 973g | 100 
eople’s RR. Oo......... - Dons. mtg. 6s.| 1,000,000 800,000 |1904| J. & J. | .... " 
Louis & E. St. L. Electric..lst mtg. 6». 75,000 75,000 |1905] J. & J. | 100 101 
St. Louis RR. Co.... .. Ib mtg. 68. 2,000,000 | 2,000,000 |1900| M. & N. | 1003 10156 
Sig Louis & Sub. By. lst mtg. g. 5e.| 2,000,000 | 1,400,000 |1921| F. & A. | 105 107 
. Louis & Sub. Ry. . Income 5e.| 800,000 800,000 |...... S E Vrbis 65 70 
uthern Ri c By. . Cons. mtg. 6e.| 500,000 500,000 1909 M. & N. | 118 115 
frere Avenue St. Ry.....1s$ mtg. g. 6e.| 600, 000 500,000 |1918) J. & J. | 1183 | 115 
nion Depot RR. Oo.. . Ist cons. mtg. 6e.| 1,091,000 | 1,091,000 1900 A. & O. | 10254 | 108 
Union Depot RE. Oo......... Cons. mtg. 68. 8.500,000 | 1,787,000 1918 J. & J. 116%) 117 
ntrolled by 8t. Louis BB. Oo. 
Controlled by Union Depot RE. Oo. 
Controlled by Lindell RR. Oo. 
$200,000 in escrow to retire 1st & 3d 
mtg. 
,000 in escrow. 
,000 in escrow to retire 1st mtg. 
ode. 
San Francisco Cal. 
Date of Quotation— Dec, 1896. 
California St. Cable RE.....ist mtg. g. 5e.| 1,000,000 900,000 |1915| J. & J. 115%! 117 
ones & Cliff House Ry. . . Ist mtg. 66. 650,000 650,000 |1914| M. & 8. 114104 
ry St., Park & Ocean . mtg. 58. 1,000,000 671,000 1921 A. & Oo. 100 
Market St. Oable Ry. Co... Ist mtg. g. 6e.| 8,000,000 | 8,000,000 |1918| J. & J. 1283| 129 
Metropolitan Ry. Oo................. Ist m$g. 200, 00. . ꝗ . 4 
Omnibus Cable COO. 1st mig. 66. 2,000,000 | 2,000,000 1918 A. & O. 126 | ...... 
Park & Cliff House BR. . mtg. 686. 850,000 850,000 |1912| J. & J. 106% 108% 
Park & Ocean RE................18$ mtg. 6e.| 250,000 250 000 |1914| J. & J. 112- | 5. 
Powell St. Ry .......... eere ener Ist mtg. 66. 700,000 700,000 |1912£ M. & 8. 128 
Sutter St. Ry. Oo. . . 18$ mtg. g. 58. 1,000,000 900,000 |1918| M. KN. . 
fOontrolled by Market St. Ry. Oo. 
washington D. C. 
Date ef Quotation— Dec 19, 1898. 
Belt R . G eneisensesÜ) (8 mtg õe. 500,000 450,000 1920 J. & J. 61 s.c.e 
Columbia By... ns mig. 68. 500,000 | 500,000 1914 A. & O. | 118 135 
Eckington & Soldiers’ Homa, mig. 66. 200,000 200,000 |1911| J. & D. | 100 | 106 
Metropolitan RR. Co....Coll tr. cons, 66. 600, 000 500,000 |1901| J. & J. 128 | ...... 
1$50,000 in escrow to retire lst mig. bds. 
Miscellaneous. 
Date of Quotation— Dec 19. 1898. 
Bridgeport Traction Oo........ ist mtg. 58.“ 2,000,000 | 1. 688, oo0 1928 J. & J. | 108 | ...... 
Buffalo (N. Y. PT Co......Oons. mtg. 5s.| 5,000,000 | 8,548,000|1981| F. & A. | 115%! 11634 
Citizens’ 8t. B. ( nd polis). 18 cons.m.5s 4,000,000 8,000,000 1988] M. & N. 79 80 
Crosstown St. Ry. (Buffalo)..1st. mtg.56.| 8,000,000 | 2,866,000|1982| M. & N. 11%) 112% 
Columbus (O.) St. By...... Ist cons. g. 58. 8,000,000 | 2, 281, 0001982 J. & J. 108 105 
nsolidated Traction (N. J.)..1s¢ míg.5«| 15,000,000 | 18,965,000|1983| J. & D. 109 | .... 
Crosst'n St. Ry. (Colu's, O.)..1s¢ mtg. f. 58 2,000,000 000/1988| J. & D. 102 102% 
nver City Cable Ry. st mtg. g. 68. 4,000,000 | 8,800,000/1920| J. & J. 18 22 
Denver Con. Tram’y Oo.....0on. m. g. 58. 4,000,000 92,000 1988 A. & O. 80 83 
Louiaville (Ky.) Ry. . Ist cons. mtg. R. 5a. 6,000,000 | 4,981,000|1990| J. & J. 116 17. 
Minneapolis St. Ry..1st cons. mtg. g. 58} 5,000,000 | 1. 050, oo0 1919 J. & J. 100 102 
No. Hudson Co. Ry. N. . d üg. 58 8,000,000 | 2,878,000|1923| J. & J. 104 . 
o. Hudson Co. Ry. N. J.) . ad E 5a. 550,000 550,000 1928 M. & N.. us 
No. Hudson Oo. Ry. (N. J.). . . . Deb. 6a. 500,000 499, 0001902 F. & A, | .... | ..... 
Paterson (N. J.) Ry.......Oons. mtg. g. 6e.| 1,250,000 | 1,000,000/1981| J. & D. 108 108%, 
Rechester (N. Y.) Ry. lat mtg. 5e.| 8,000,000 | 2, 000, ooo 1900 A. & 0. 168 4 
St. Paul City Ry... . .... Cons. g- 58. 5,500,000 4,298,000 1987 3 WM tuse 
St. Paul Oity Ry. eee Deb. g. 6a. 1,000,000 1,000,000 1900 . e$ 
A o in escrow to retire lst and 
rotg. bds. 
,000 in treasury. Bonds guar. by 
Buffalo Ry. Oo. 
$760,000 in escrow to retire bonds o 
O. C. 8t. BR. Oo. 
$87,000 in treas . 
$960,000 rea’ ved to redeem prior liens. 
,000 in escrow. 
ith int’rest 


Boston, Mass. 
Date of Quotation—Dec 19, 1898. 
Edison Elec. Illuminating Oo., Boston. 2,026,000 — Quar. 156 


General Electric Oo..gold coup, deb. 5e..| 10,000,000 | 8,550,000 |1922) eese. | 109 | 110 
Pittsburg Pa 
Dat of Quotation— Dec 19, 1898 
Alle hen Count LA ut OO. . %% 0 6a. 600,000 2 0 0 00 1911 J & J. 106 è eo 
Allegheny City Electric Light. 4s. 260,000 . |1918| A. & O e | "subs 
Westinghouse Elec. & Mtg. COo..BScrip 6e. 196,570 errr ia ory M.&8. | .... | ..... 
Miscellaneous.—(Dec 19, 1898.) 
Edison Kl. Illig. Oo. N. York) Ist m. 56. . 4,812,000 | 4,812,000 1910 MHUX«| ...... 
Edison RI. Illg. Oo. (N. Y.) con. m. g. 5e.| 15,000,000 2,188,000 |1 „ 121 
Edison Elec. Illg. Oo. 5 TO 2,500,000 1,500,000 |1940]  ......... 110 115 
Zdlaon Electric Light (Philadelphia). 2,000,000 CC 
Edison Ili Co. (St. Louis *e»eccse906c9099 4,000,000 29565 4 „ 0 1928 F. & A. III) 
Mo. Elec. Lt. Co. (St. Louis)...lst mtg. 6s. 500,000 22222. 1909 A. & O.. ee 
Mo. Elec. Lt. Oo. (St. Louis)...2d mtg. 6a. 600,000 «esses [1921] 'r. e [| e 
United Elec. Light & Power Oo(N. Y.)..| 5,000,000 |  ..... M Po ose ous ae 
TELEPHONE AND TELEGRAPH. 
Miscellaneous. 
Date of Quotation—Dec 19 1898 
American Bell Telephone...................78. 1898| P. & A. 109 — 
Worthwestern Telegraph CO. 2 . 78. 099099900 TTITTEYE 4 2 626 60 esoo m 
N.Y.&N.J. Telep & Telg Oo. gen. mtg. 56 i „ „„ 108 | ..... 
Chesapeake & Potomac Teleph. Oo.. .5e. — | 41 1911} J. & D.] 108 | .... 
ALLIED INDUSTRIES. 
Miscellaneous. 
Date of Quotation — Dec 19. 1898. 
A nerican ee Hearing sarra 2 60. 600,000 | 500,000 | ...| ...—— 15 : 
A l on ms n e Os 6 *009090909 . 0660699059 0ee900090909 è ||] 09999 Satoe 
Berney 4 Smith Oar G8... K SIN | ces [1042] 5. 43. 9f | 100 
Orvrhornndim Mig. OO cs m;. sess sns «ÂD. — 950020000 1904 M. & . III rr 
Worthington Pump Oo ~ — — S e IIT 


* U niisted !Nominal 


NOTES FOR INVESTORS. 


Late quotations forcopper are: Electrolytic, 12.65@12.75c.; Lake, 12.75(3)180.; 
casting, 12.650012. 750. 


The International Bell Telephone Company has declared a dividend of 6 per 
cent., payable January 4. 


The directors of the Ridge Avenue Passenger Railway Company, Philadelphia, 
on the 14th inst. declared a dividend of $3 per share, payable January 1. 


At Detroit a proposition for new thirty year franchises submitted by the street 
railway companies was rejected by the common council by a vote of 30 to 8. 


A stock company has been organized at Cincinnati, with a capital of $500,000, 
to build an electric road from Ciucinnati to Lebanon, a distance of 25 miles. 


The New Eagland Telephone Company has reduced its party line service rates 
in Boston to $48 and $30, the former for three, the latter for six parties to the line. 


Stock holders of the Dayton, Springfield & Urbana Electric Railway Company at 
S O., have increased the capital stock of the company from $10,000 to 
790,000. 
The Hestonville Passenger Railway Company of Philadelphia has declared a 
dividend of $1.50 on its preferred stock and a dividend of $1 on its common stock, 
payable Docember 31. 


The Westinghouse Electric & Manufacturing Company has declared the regular 
quarterly dividend of 12 per cent. on its preferred stock, payable January 3. Books 
close December 24 and reopen January 4. 


The directors of the Western Union Telegraph Company have declared a quar- 
terly dividend of 13 per cent., payable January 16 to shareholders of record Decem- 
ber 20. ‘Transfer books closed on the 20th inst. reopen on January 3. 


The Dauver City Cable Riilway, Donver, Col., was sold at auction on the 15th 
inst., under foreclosure of a mortgage for $4,000,000, to the reorganization committee 
for $500,000, the minimum bid allowed. The West End Electric Railway was also 
sold under foreclosure, being purchased by the same parties, for $40,000. 


The controlling interest of the Wilmington City Electric Company, Wilming- 
ton, Del., has, it is announced, been sold to a syndicate of out of town capitalists. A 
few of the otlicers of the company pooled their stock and thus got thecontrol. By 
the terms of the agreement, it is said, the minority stockholders will be taken care 
of. 


Edward Lauterbach, counsel for the Third Avenue Railway Company, says that 
the power plaut the company proposes to erect at 216th street, New York, will have 
a capacity of 64,000 horse-power, which will make it the largest in the world, unless 
the Metropolitan Street Railway Company carries out its intention of making its 
building a 70,000 horse-power plaut. ‘The Third Avenue Company may, Mr. Lauter- 
bach says, go into the businees of selling electricity also. 


The Fairmount Park Transportation Company, Philadelphia, asked permission 
to increase its bonded indebtedness $150,000, making an aggregate of $500,000, and 
the Fairmount Park Commission has given its assent. Senator Porter, president of 
the company, explained that there wasa floating debt of $149,000 and no money on 
hand to pay it off. The company’s earnings had been used to construct a bicycle 
track and casino, and the new issue of bonds, he thought, was the best way out of 
the difficulty. 


The purchase by John D. Crimmins of a large plot of ground in the neighborhood 
of Hell Gate has led to the belief that a great electrical power plaut will be erected 
there for the purpose of supplying power and light in the upper sections of the 
boroughs of Greater New York. It is said that Mr. Crimmius is acting with the 
Whitney syndicate, and that the above purchase is part of the scheme that the 
5 has in view, that is, control of electrical supply in New York and its 
suburbs. 


The St. Louis papers say that negotiations are on for the sale of the Missouri- 
Edison Electric Light & Power Company of that city to an Eastern syndicate of 
which H. B. Holland & Co. of New York form the head. It is understood that an 
option on the plants, properties and frauchises of the company has been given and 
that the Eastern financiera are now arranging to carry the deal to consummation. 
The company has $2,000,000 common stock and $2,000,000 preferred, and $4,000,000 
of 5 per cent. bonds. Ofthe bonds, $1,100,000 are in the treasury to redeem a like 
amount of bonds of the old Missouri Electric Light Company which were outetand- 
ing at the time the reorganization was effected. 


A syndicate, headed by Col. G. B. M. Harvey of New York, is reported to have 
purchased the franchise for an electric street railway in Havana, Cuba. The fran- 
chise purchased was claimed by the Ferro Carril Urbano Street Railway Company of 
Havana on an old grant, but they have yielded their rights to the new company at 
a set price amounting to $1,472,000. Col. Harvey, when asked who are the prin- 
cipal members of his syndicate, said: ‘* Hanson Brothers of Montreal, the Bank of 
Nova Scotia, the Bank of Toronto and F. S. Pearson of Halifax. ‘Tnose chiefly in- 
terested in New York, aside from Mr. Pearson and myself, are Harry Payne W hit- 
ney, W. K. Ryan and Senator Smith of New Jersey.” 


George Foster Peabody, vice-president of the Edison Electric Illuminating 
Company of New York, in denying the statement made by John D. Crimmins that 
that company had sold out tothe W. C. Whitney syndicate, said. Of course all 
commodities which are bought and sold usually have their price. For instance, I 
would sell out my interest in the Edison Company for $500 a share, but I have no 
idea anybody will offer me that price. The new syndicate will not be able to harm 
our business. Ours isthe only large company that is making money, yet we have 
voluntarily reduced prices. We are now contemplating another reduction which 
iU make it exceedingly hard for Mr. Whitney's company to supply power at a 
profit.’ 


The consolidation of all the electric, cable and suburban street railways in and 
around Baltimore, Md., was effected on the 17th inst. by the signing of the neces- 
sary papers. The deal was conducted by the Baltimore banking house of Alexan- 
der Brown, acting for the Elkins-Widener-Dolan syndicate, in which English capi- 
tal has a considerable interest. The lines consolidated are the Baltimore City Pas- 
senger, the Consolidated, the Baltimore & Northern and the Baltimore, Middle River 
& Sparrows Point companies. Neither sells tothe other, butthe properties are 
merged and will be operated under one management. An issue of 4 percent. bonds, 
covering the cost of the City Passenger Railway Company, has been arranged and 
will be brought out by Alexander Brown & Sons and the Mercantile Trust & Deposit 
Company. The bonds of the Baltimore & Northern and the Baltimore, Middle 
River & Sparrows Point Railway companies will not be disturbed. 


At the meeting of the board of aldermen at Chicago on the evening which was 
to decide the fate of the so-called Yerkes iranchise ordinances, and on which they 
were side-tracked by a vote of 38 to 25, the only approach to trouble was during a 
speech by Alderman McInerney, who was advocating the passage of the ordinances. 
While he was talking the sound of drums and trampling feet were heard. With 
blanched faces all listened, but Mayor Harrison sent out and suppressed a drum 
corps at the head of fifty men. The death of the ordinances was so well assured 
that the big crowds stayed at home.— At the meeting of the aldermen on the 19th 
inst., a resolution was passed by a vote of 32 to 31 transferring all franchise ordi- 
nances from the committee on streets and railroads to the committee on city hall, 
and this committee can prevent any further action on them until the Allen law is 
repealed. This is considered a finishing blow to the Yerkes franchises 
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EDITORIAL NOTES. 


The year which is about to draw to 


The Old a olose cannot justly be said to have 
andthe been produotive of any very startling 
New Year. obangesin the eleotrioal industry. 


No new electrical patents have been 
granted that will be likely to revolutionize prevail- 
ing systems as did the telegraph and telephone, and 
with the possible exception of two inventions, one 
made abroad, the other in this country, nothing of a 
striking nature can well be oredited to the year 
1898. Asin 1897 Mr. Tesla was credited with hav- 
ing thought out a method of utilizing the sun’s heat 
for the generation of steam, as well as a scheme for 
removing disease germs from the human body, so 
for 1898 the theory of transmitting electricity with- 
out wires through upper strata of the air and over 
enormous distances may be placed to his ac- 
count. 

Early in 1898 an Austrian Pole by the name of 
Szczepanik first startled Europe and then this coun- 
try by announcing that he had devised a method of 
seeing by electricity. Considerable was written on 
the subject at the time, and in fact it attracted the 
attention of scientists the world over, although oom- 
paratively little information regarding the method 
of accomplishing this wonderful feat was allowed to 
leak out, it being to all intents the desire cf the 
inventor to withhold all details of the device until 
it could be given the public through the medium of 
some international exposition. 

Although no very striking changes have taken 
place during the past year in electric lighting, if we 
except possibly a greater use of the enclosed aro 
lamp, due to its having reached a high state of per- 
fection, and the ability to transmit ourrent for 
lighting purposes over constantly increasing distano: s 
and at pressures ranging betwoen 20,000 and 30,000 
volts, the lighting industry has been continually 
growing, as may be gathered from the fact that in 
1880 there were but three eleotrio light and power 
establishments in the United States, employing but 
about 230 persons, whereas the investment in electric 
lighting stations in this country to-day is estimated 
at over $600,000,000. 

In the field of eleotrio traction considerable prog- 
ress has been made. The old year has seen the in- 
troduction of horseless carriages to an extent hereto- 
fore unprecedented, and what is more, this mode of 
locomotion would seem to be gradually growing in 
popularity. As to whether the horseless carriage is 
proving a financial success is another matter, and 
would seem rather doubtful from the information 
that can be gathered. As a motive power for street 
railways, electricity is more than ever in demand and 


is rapidly being substituted for every other form espe- 
cially in New York City and ite vioinity. 

The year 1898 has unquestionably seen several 
rather important ohanges in finanoial ciroles of the 
electrical industry, not the least among these being 
the reorganization of the General Eleotrio Compaay 
by a scaling down of its capitalization brought about 
to a great extent through the untiriog and persistent 
efforts of ELECTRICITY, Unfortunately for the in- 
dustry as a whole, the year about to expire has also 
seen an increase in the tendenoy of large financial 
interests to gain control of and combine electrical en- 
terprises, ostensibily for eoonomio reasons but really 
for stookjobbing purposes, which oannot in the long 
run but work harm to small manufacturers and deal- 
ers as well as throw many worthy persons out of 
employment. | 

In many respeots the year 1898 has been a fairly 
satisfactory one to the industry in spite of the war, 
whioh, as was only to be ex peoted, tied up a large 
amount of capital that otherwise would probably 
have been expended in eleotrioal undertakings of 
various descriptions. There was considerable de- 
mand for our electrical machinery in foreign ooun- 
tries. Juet how great this demand was may be 
gathered from the fact that for the fiscal year ending 
June 30, 1898, the amount of exports repre- 
sented $2,052,564. Our best oustomers were Great 
Britain, France, Argentina and Japan, in the order 
named. That American electrical machinery is find- 
ing ready rale in foreign countries cannot be doubt d, 
and this is undoubtedly due to the comparative 
cheapness of the United States manufactures owing 
principally to improved labor-saviog machinery. 

For the coming year the outlook is certainly more 
promising than it has been forsome time. This 
country being again at peace with all nations, and 
likely to remain so indefinitely, it may safely be 
predicted that there will be a large investment of 
capital in new electrical undertakings such as the 
development of water powera and the construction 
of street railways and lighting plants. A field 
which it will not do to ignore is that of the tele- 
phone, as many new independent companies are 
being organized each month. 

The year 1899 should see a material inorease in 
the export of eleotrical apparatus, as a more sys- 
tematio effort will be made to gain a firmer foothold 
in South America, the far East, and especially 
China. The general tone of business throughout 
this country is unquestionably improving, and there 
are many lines of trade in a very healthy condition. 
Such being the case, we trust the coming year will 
find the electrical industry fanned by the zephyrs of 
prosperity. Hoping to see thin laudable desire 
gratified, we wish all our friends a Happy New 
Year. 
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ELECTRICITY. 
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About a year ago we refer- 


A Transatlantic red editorially to a scheme 
Telephone that was said to be on foot 
System. looking to the establishing 

of a transatlantio telephone 

lige. The movement was at that time said to be 


backed by influential capitalista as well as by a 
number of telegraph and telephone companies. No 
reliable information was allowed to leak out as to 
how it was proposed to overcome the seemingly in- 
surmountable difficulties to be met with, but it was 
asserted that the problem of overcoming static in- 
duction which had heretofore been the chief stum- 
bling-bleck in the way of transatlantio telephony 
had been successfully grappled with. Nothing fur- 
ther being heard of this proposed gigantic under- 
taking the interest in it naturally died out. The 
question was again recently brought up, however, by 
an artiole which appeared in one of the daily papers 
referring to an interview with Mr. Thomas Edison. 
In this article Mr. Edison stated that he was pre- 
pared to construct a telephone line completely 
around the world providing sufficient capital was 
forthcoming for the purpose. Fully appreciating the 
seeming impossibility of overcoming statio induction 
in a long submarine telephone cable, which, as is 
well known, changes the quick short sound waves 
into long slow vibrations impossible for the human 
ear to detect, he suggests a rather unique and deoi- 
dedly costly method of entirely eliminating all 
trouble from this source, Mr. Edison, referring to 
the project, says: 


Telephoning acroes the Atlantio Ocean will have 
to be done on new lines, This is probably the feature 
of the plan that will be most questioned. Inventors 
have been at work for years trying to send telephone 
messages across the Atlantio, and bave failed every 
time. Nobody will be able to telephone directly 
from Europe to America until some force more pow- 
erful than electricity has been discovered. ` 


“ Rather than attempt the impossible, I tried the 
plan of constructing cables upon new principles, but 
I met with the same baffling results. I bad, in fact, 
about given up the task as bopeless when the idea 
ooourred to me that if the length of the cable under 
water were not so great success might be easier. 
This led to experiments whose suovess convinced me 
that the difficulty would be solved by laying a new 
cable for telephone purposes only and working it in 
relays of fifty to one hundred miles or less, 


tí The idea is to send out sounding parties between 
the coasts of the two continents for locating shoale. 
Over each shoal would be anchored a float or sbip 
like the 'lightebips' off Sandy Hook and else- 
where." 


In other words, Mr. Edison's idea would be to 
anohor ships at given distances across the Atlantic 
Ooean, each vessel being used as a relay station. To 
the best of our knowledge there is no submarine 
telephone cable in actual use over thirty miles in 
length, and that would apparently seem to be the 
extreme distance over which telephone messages can 
be transmitted with any degree of success. Suoh 
being the case, it would require not lees than sixty- 
six relay stations to enable a message to be trans- 
mitted between Great Britain and this country. As 
may readily be inferred, the carrying out of suoh a 
project would entail an enormous expenditure of 
money, and unless the chain of relay stations were 
located far out of the course taken by transatlantio 
steamers they would be a serious menace to naviga- 
tion. Moreover, there would always be a danger of 
theee vessels breaking loose from their moorings 
during very rough weather, as well as a chance of 
some of them being destroyed by icebergs. Taking 
1$ all in all, although the idea might be successfully 
carried out by an expenditure of millions of dollars, 
the resulte to be derived would seem scarcely to 
warrant such an enormous outlay of money with the 


attending risks. 


The granting of several 
The Disposing of valuable franohises by the 
Street Railway oity of New York to the 
Franchises. Metropolitan Street Railway 
Company and to the Third 
Avenue Railroad Company for an extension of its 
lines is attracting considerable interest, ooming as it 
does just after the recent exoitement on the franohise 
question in Chicago, where the city’s interest was 
protected only after the most extreme measures had 
been resorted to. 

The combination which comprises what are known 
as the Fort George & Elizabeth Avenue Railway 
Company, the Boulevard & Eleventh Avenue Rail- 
road Company, the New York &-Harlem Railroad 
Company and the Eighth Avenue Railroad Company, 
all under the oontrol of the Metropolitan Street 
Railway Company, applied for a franohise for a double 
track road, to be Operated by underground trolley, 
along the Boulevard north from Manhattan street to 
182d street, whioh is just north of Washington 
Bridge. These same companies also desire to oon- 
struct oross-town lines in 135th street from Madison 
avenue to Eighth avenue and in 145th street from 
the Boulevard to the Harlem River. The franchises 
asked for by the Kingsbridge Railroad Company and 
the Southern Boulevard Company, both controlled 
by the Third Avenue Railroad Company, oover the 
old Kingsbridge franchise, and in part lape over that 
asked for by the Metropolitan Street Railway Com- 
pany. The line in question runs from Manhattan 
street north on the Boulevard to 169tb street, thence 
along Kingsbridge road to the Ship Canal, across the 
latter as well as over Spuyten Duyvil Creek, through 
230th street to Riverdale avenue and north to the 
oity line, Several less important franchises are also 
asked for, but the above are by far the most valu- 
able. 

After the price and conditions of sale have been 
agreed to by the Board of Estimate, the result will 
be laid before the two houses of the Municipal As- 
sembly. Here a four-fifths vote of the members is 
necessary to approve the terms, the final approval of 
the sale, however, resting with the Mayor. The 
terms that have apparently so far been suggested are 
as to whether the oity shall accept a groes sum for 
the franchises or a percentage of the gross earnings 
of the railroads on the lines granted; or sball the 
right to operate cars be for but twenty-five yoars, 
with the privilege of renewal for twenty-five years 
more; or shall the oity reserve the right to take 
obarge of the railroads at the end of twenty-five 
years and operate them as a municipal undertaking? 

The granting of a street railway franchise for but 
twenty-five years, even with the privilege of renewal 
at the end of that period, would scarcely be conducive 
to good results, as any railway company might nat- 
urally hesitate to expend a large amount of morey 
for a first-class road when at the end of a compara- 
tively short space of time its franchise might be 
withdrawn. As to the city’s reserving the right to 
take obarge of the railways at the end of a given 
period with a view to operating them as municipal 
undertakings, it should not be thought of for a min- 
ute. Municipal ownership of street raiiways has 
heretofore not been of a oharacter to warrant such a 
step being taken. There still remains the plan of 
accepting a gross sum for the franchises or a percent- 
age cf the gross earnings. Either of the last named 
arrangements would seem to be far preferable to the 
other sohemes suggested, and of the two that of ao- 
oepting a percentage of the gross earnings is probably 
the best. If we are not mistaken, there are several 
franchises in Massachusetts that bave been granted 
in that manner with satisfactory results. 


Europe would seem to be appreciating the advan- 
tages of the telephone. Frankfort, Brussels, Ant- 
werp, Liege and Verviers are now connected tele- 
phonioally, and another international line has been 
opened between Frankfort and Basle. 


DEATH OF RONALD T. MoDONALD. 


We regret to have to announce the death of Mr. 
Ronald T. MoDonald, which ooourred suddenly at 
Dallas, Texas, on the morning of the 24th inst., oo- 
oasioned, according to the latest advices, by pneu- 
monia. Mr. McDonald was born in 1849, and after 
serving in the Civil War engaged in mercantile pur- 
suits until 1882 when he entered the electrical field. 
For a number of years past Mr. MoDonald had been 
a well-known figure in the electrical industry and 
had ever shown himself a man of indomitable en- 
ergy and full of resources. His one aim in life was 
to succeed in everything he undertook, apparently 
caring little in what manner the reeults were brought 
about so long as the desired goal was reached. Many 
curious incidents are related of Mr. MoDonald's ex- 
periences which go to show the pluok and resources 
of his nature when called forth in times of emer- 
genoy. One of bis old-time friends relates the fol- 
lowing incident : When Mr. MoDonald was in the 
drygoods business in Miohigan, before his entranoe 
into the eleotrical field, a patron of his in a country 
town owed bim quite a large bill and Mr. MoDonald 
went himself to oolleot it. On his arrival he discov- 
ered to his consternation that the man’s place was 
closed and that the man himself oould not be found 
but it was rumored that he was getting papers ready 
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for an assignment. Mr. MoDonald hastened to pro- 
cure an attachment on the goods in the store; the 
sheriff stated he could not make the attachment 
as the store was looked and there was no way of get- 
ting in. The sheriff added that were the doors open 
he could readily make the attachment in time to se- 
cure Mr. MoDonald's claim. Quiok as a flash the 
latter seized a plow that was standing in front of an 
adjacent store, and using it as a battering-ram broke 
in the door. The sheriff then walked in and made 
the attachment and Mr. MoDonald saved his olaim. 

After a successful commercial experience Mr. 
MoDonald started in the electrical business in 1882 
in oonnection with Mr. Charles D. Jenney, now of 
Indianapolis, and his father. They manufactured aro 
light maohines for a number of years, disposing of 
them in large numbers to munioipalities, at which 
work Mr. MoDonald was an adept. This oorpora - 
tion was known asthe Fort Wayne Jenney Eleotrio 
Light Company, the controlling interest being after- 
wards purohased by Mr. Coffin for the Thomson- 
Houston Eleotrio Company. For some time tbere- 
after Mr. McDonald and Mr. Coffin were warm 
personal friends and conduoted together many oper- 
ations of considerable magnitude. A short time 
after the formation of the General Eleotrio Company 
Mr. McDonald became dissatisfied with the manner 
in which bis company was being handled, aud or- 
ganized the present Fort Wayne Eleotrio Corpora- 
fion, of which up to his death he was president. 
By exoeedingly bright mancnvers he succeeded 
in getting posession not only of the factory of the 
old Fort Wayne Company, but of practically all of 
its assets as well, muoh to the disgust of the 
General Eleotrio Company 

Daring the legal difficulties which arose over the 
acquisition of the assets of the old Fort Wayne 
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company, Mr. MoDonald leased the Wenstrom 
factory in Baltimore and used it as a olub to bring 
the General Eleotrio Company to terms. In addi- 
tion to his interests in the Fort Wayne Electric Cor- 
poration, Mr. MoDonald was a large owner in 
the New Orleans Edison Eleotrio Light Company as 
well as in the New Orleans Artificial Ioe Plant. He 
was also a stookholder in the Hoffman House, New 
York, a large owner, with Mr. Samuel Insull of 
Chicago, in the Fort Wayne Lamp Company, and 
other enterprises. 

Mr. McDonald was a man of untiring energy, one 
of the greatest ‘‘ hustlers in the electrical indus- 
try and withal a pleasant and agreeable companion. 
By his death the industry loses a man who made his 
mark on the pages of its history even if the mark 
was sometimes blurred by methods that subjected 
him to severe oritioism. He was a resident of Ft. 
Wayne, Ind., where he leaves a devoted family to 
mourn his untimely death. 


Under the Searchlight. 


Notes and Comments on Various Topics. 


PROF. W. C. RoENTGEN, the inventor of X-ray 
photography, has been offered a obair in the faculty 
of philosophy in the University of Leipsio. 

& & X 

Ir is true, according to the Boston News Bureau, 
that the Rev. P. F. Jernegan, of Eleotrolytio Marine 
Salts fame, has returned to this country $75,000 
which has been deposited beyond attachment but in 
such a way as to be the basis of negotiations for his 
return to this oountry. ‘‘Is is understood,” says 
the Bureau, ‘‘ that Mr. Fisber, his partner, received 
a considerable amount of money paid to Jernegan, 
and Mr. Fisher’s whereabouts are as yet unknown. 
Besides the $75,000 there is also $99,000 of Mr. Jer- 
negan’s money ‘held up’ in this country in the in- 
terest of the company. The company itself bas 
$101,000 cash, $5,000 worth of bullion, $2,000 worth 
of platinam wire, three houses and two plants at 
North Lubeo, Messrs. Sawyer and Usher, the fiscal 
agents of the company, also have $113,000, which is 
available for the stockholders provided all the stock 
is turned in and there are no complications. There 
is against this money only $18,000 of debte and 
950,000 shares of stock outstanding. The company 
thus has in sight cash assets of $377,000, or nearly 40 
cents per share, that with smooth sailing should be 
available to shareholders." 
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THERE are now at least two electrio delivery 
wagons running in New York City, trim aud hand- 
some vehicles both of them, with eleotrio side lights 
and electric lights inside in place of the lamp or 
lantern oommonly oarried. The bodies are very 
similar to those of ordinary delivery wagons, but 
besides they have pneumatio-tired wheels, lower 
shan those of the usual wagon. 


& & * 


ACCORDING to the Milwaukee Sentinel, Mr. Samuel 
W. Watkins, who is manager of a firm that manu- 
factures tanks whioh hold compressed air, and who 
has made a study of compressed air power, states 
that there is little or no economy to be hoped for 
through the operation of street oars by compressed 
air in view of the development and possibilities of 
electricity. Mr. Watkins says that a compressed air 
system of cars would not only oost more to build 
tban an electric oar line, but the operating expenses 
and the wear and tear would be much greater be- 
cause of the delicate and acourate machinery that is 
needed. Providing the above proves to be the oase, 
it looks very muob as though Mr. Joseph Leiter was 
on the high road to another failure. 


THE PURIFYING AND STERILIZING OF 
WATER BY OZONE.* | 


Water is undoubtedly one of the most important 
articles of human subsistence and yet strange to say 
it is water whioh is the prinoipal agent in propa- 
gating contagious diseases; thus nature apparently 
feeds the human race in a. manner that entails al- 
most certain death. However, if man would take 
the trouble to examine his conscience he would not 
fail to perceive that he is to a great extent responsi- 
ble for this wholesale poisoning by water, for does 
he not throw into streams all manner of organio mat- 
ter which he does not know how else to dispose of? 
Fire purifies everything; he ie aware of this fact and 
yet does not make use of it, and in this he is oul pa- 
ble, preferring, it would seem, to poison his neigh- 
bors, who one may be sure will do him the same bad 
service. Health societies and physicians have re- 
peatedly oried out against this dumping of filth in 
water courses; bat what can be done to eradicate a 
bad habit that has been for years taking root? Can 
we prevent those who dwell along a river’s bank 
from throwing into the stream which passes before 
their doors all that of which they wish to be rid? 
As for ourselves we do not think there is any way 


jected to the action of a high tension eleotrio our- 
rent obtained from a dynamo similar to those made 
use of for lighting purposes. The voltage is raised 
by means of specially designed transformers. The 
currents employed by Mr. Tindal at the municipal 
works of Saint Maur, where his system is now in 
operation, have a potential of from 50,000 to 100,000 
volte. Theelectrio current is led to specially designed 
receptacles where a current of dry air is made to oir- 
culate, and it is in these receptacles that a greater 
portion of the air is transformed into ozone. This 
ozonized air is then transmitted by means of an air 
pump to large columns or receptacles known as 
sterilizers in which the water to be purified enters at 
the same time as the ozonized air. In order to in- 
sure a thorough mixture of the air and water—tbat 
is to say, in order that each molecule of air should 
come in contact with at least one molecule of water, 
and on the other band to allow time for the sterili- 
zation to take place, there have been placed in the 
sterilizers, at every fifty centimeters, celluloid plates 
pierced with innumerable small holes. By this ar- 
rangement the water is broken up into fine drops and 
circulates but slowly. The sterilizers installed by 
Mr. Tindal at the municipal works of Saint Maur 
are shown in Fig. 2. After leaving the sterilizers 
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Fic. 1.—GENERAL VIEW OF THE SAINT MAUR WORKS NEAR PARIS. 


possible. Thus the question of sterilizing, or at 
least purifying the water was brought up, for it is 
absolutely necsssary that the microbes whioh dwell 
in the water in innumerable quantities, awaiting a 
favorable opportunity to ingraft themselves in man’s 
system, which offers an extremely favorable field for 
their development, should be destroyed at any oost. 
Filters bave had their day, their inefficiency being 
generally recognized, as they only serve to remove 
the impurities held in suspension in the water while 
allowing the most deadly miorobes to pass. 

Pare air isa medium rather unfavorable to mi- 
orobes, but the more deadly manage to exist in it; 
where however they no longer can exist is in ozone, 
whose beneficent effects are already beginning to be 
recognized. Thus the idea of oiroulating ozone 
through water, in whioh disease germs are almost 
invariably present, has been thought of with a view 
to destroying them almost completely. This may be 
achieved in several ways, but we will only speak for 
the present of Mr. Tindal's system which has so far 
given very remarkable results. That system is ex- 
plained as follows: Before the air is made to pass 
through the volume of water to be purified it is sub- 


* Translated from La Vie Scientifique, Paris, for ELEC- 
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the water, then in an absolutely pure state, is ool- 
lected in a small reservoir from whenoe it is dis- 
tributed to Paris by means of pumps. The works of 
Saint Maur, of which a general view is given in 
Fig. 1, are capable of furnishing 100,000 meters of 
sterilized water per day. The oost of sterilizing a 
oubio meter of water, according to Mr. Tindal, 
amounts to less than .14 of a centime (about .028 of 
one cent). Moreover, Mr. Tindal is of the opinion 
that for other installations the ‘above figures could 
be reduced by one-half. As may be seen, the above 
is a very small amount to expend when the health 
of the inhabitants of a large city is taken into ac- 
count, especially as the amount expended in this 
way would be to a great extent offset by a saving in 
doctor's bills, to say nothing of an almost certain de- 
orease in the mortality. , 

Towns and small cities about to erect plants for 
lighting purposes could thus, apparently, with the 
eame dynamos, purify their water supply. From 
an economical standpoint, therefore, Mr. Tindal’s 
system would seem to offer many advantages. 

Let us now say a few words as to the results ob- 
tained by Mr. Tindal from a bacteriological stand- 
point. With this object in view we will refer to a 
number of experiments made with extremely de- 
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feotive apparatus at the International Exposition of 
Brussels. The plant in question allowed of about 
700 oubio meters of water being treated, which was 
taken from the oity’s supply. The water of Brus- 
sele, coming as it does from great depths, bas in it 
oomparatively little organio matter (.045 to .075) 
and but few microbes (500 to 1,000 per oubio oenti- 
meter). In the various tests that were made it was 
found that the water was completely sterilized after 
its treatment with ozone. 

Experiments were also made with water taken 
from the Ostend supply, from the Plassohendaele 
canal and from the Bruges canal; these waters are all 
rich in miorobes. The Ostend water contains 6,848 
per oubio oentimeter, that from the Plasechendaele 


obtained delivered to the boilers at 2s. 6d. per ton, 
but further, the enormous power that runs to waste 
in our blast furnaces might be in part utilized for 
the generation of electricity. It has been estimated 
that, for every 100 tons of metal cast, energy eufi- 
cient to generate 2,000 HP. for one week is wasted 
in blast-furnace gar, and that througbout the coun- 
try about 2,000,000 H. is thus wasted. 

But quite apart from such problematio schemes 
there are many cases in which polyphase transmis- 
sion might be advantageously employed. For in- 
stance, at Dublin where the generating station is 
only seven miles from the farthest sub-station and 
the pressure employed is only 3,000 volts, polyphase 
transmission bas been found to give admirable re- 
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Fic. 2.—VIEW OF 1HE STERILIZERS AT SAINT MAUR MUNICIPAL WORKS. 


canal 389,280 and that from the Bruges canal 1,430,- 
000. The analyses of the various samples however, 
after being subjected to the ozone treatment, showed 
them to be absolutely sterilized. 


POLYPHASE TRANSMISSION OF POWER.* 


BY F. WALLIS. 

The transmission of energy by polyphase currents 
has made much greater progress abroad than it has 
in this country, and in addition to our national oon- 
servatism in adopting new methods there are two 
main reasons for our backwardness. In the first 
place, there are but few sources of water power in 
Great Britain, and recently steam power can be ob- 
tained comparatively cheaply all over the country. 
In Switzerland and in Amerioa, where long-distance 
transmission has made such strides, water power in 
large quantities is oonstantly to be met with, and is 
naturally taken advantage of; while again, in the 
mining districts of both America and South Africa, 
fuel can often only be obtained at very great oost, and 
consequently it is cheaper to transmit power over a 
great distance from one large center, where water 
power or fuel can be more easily obtained, than to 
bave a number of isolated plante. 

Neverthelees there is a considerable field even in 
this country for the transmission of power in large 
quantities over long distanoes—say 20 to 40, or even 
50, miles—for not only might great generating sta- 
tions be erected near the coal pits, where fuel can be 


s From the Mestrician, London. 


sults. Indeed, wherever it is desirable to work at a 
pressure of 9,000 or 3,000 volte or more, polyphase 
transmission offers many advantages. Again, in 
many cases where the generating station is within a 
few handred yards of the area of supply, the poly- 
phase system may be profitably adopted, owing to 
its suitability for motor work, This particularly 
applies to the case of the transmission of power in 
works where motors form the ohief part of the load. 
And it must be borne in mind that even though 
there may not be many openings for long-distance 
transmission at voltages of 10,000 or so in England, 
many such transmissions are required in the colonies 
and elsewhere abroad, and it is preferable that the 
necessary plant should be installed by English en- 
gineers. 

The question thus arises, What is the greatest dis- 
tance to whioh electrical energy can be economioally 
transmitted, and how do the various systems of 
transmission compare with one another? The Jarg- 
est cirouit yet employed has been the experimental 
one between Frankfort and Lauffen, a distance of 
100 miles, over whíoh 300 H». have been transmitted 
at 3,000 volts, three-phase currents being employed; 
4,000 HP. have also been transmitted on the tliree- 
phase system at 10,000 volts over 24 miles at Sacra- 
mento, and 1,400 Hr. at 11,000 volts over 35 miles 
at Fresno, Cal., not to mention the Niagara- Buffalo 
line, and many others. There are also several two- 
phase lines at work. Of single-phase alternating 
lines, that at Rome may be mentioned, where 2,000 
HP. are transmitted at 6,000 volts from the Falls of 
Tivoli, 18 miles distant from the oity. M. Thury and 


others have also installed several long-distance con- 
tinuous current plants, of which that at Geneva, 
where 400 HP. at 6, 600 volts are transmitted over 20 
miles, is the longest, though the Brescia line, over 
which 700 nP. are tranemitted 12 miles, is worked 
at the highest voltage, namely, 1,500. In the case 
of many of these transmissions, where water power 
is employed, it must be remembered that the power 
available is greatly in excess of that required, and 
consequently very considerable losses in the line and 
plant could be permitted. 

Abroad, transmission of power is almost invaria- 
bly carried out by bare overhead wires. In England 
no such transmission on auy large scale has yet been 
tried, and it is more than probable that the Board of 
Trade would insist on insulated oables being laid 
either underground or by the side of a railway, or 
in some suoh thoroughly safe and efficient manner, 
whenever a high voltage was employed. And in 
many ways this would be an advantage, for any 
long-distance transmission would necessarily be on a 
very large soale and any breakdown which migbt 
easily ooour with overhead wires would cause great 
loss to the community. Farther, overhead wires have 
great inductive effects, and in a orowded country 
like England would cause much trouble. The un- 
derground mains would, of course, be either con- 
oentrio or laid very close together. 

In other countries the conditions are, as a rule, 
entirely different. The ohief consideration is gen- 
erally small first cost, and consequently bare over- 
head conductors are almost universally employed. 
But even with theee there are limits to the voltage 
which may be employed; not, indeed, in the ap- 
paratus at the ends of the line, for transformers can 
be made to safely stand almost any voltage, but in 
the line itself. In a very dry climate 20,000 or 30,000 
volts may be safely employed, but in a damp and 
foggy atmosphere, even 10,000 volts may be too high 
for satisfactory working, owing to moisture oolleoting 
on the insulators, and so causing short circuits. 

Bat, granted a long-distance transmission, the 
question still remains, How does the polyphase sys- 
tem compare with the direot-ourrent and with the 
single-phase alternating? Now, though direct cur- 
rents have been employed by M. Thury over consid- 
erable distances at very high pressure (e.g., the 
15,000 volte at Brescia), there are many disadvantages 
oonneoted with such a system. In the first place, as 
M. Tbury himself states, the maximum output of a 
high- pressure continuous-ourrent dynamo is about 45 
amperes at 3,000, or at most 4,000 volts; henoe, for 
generation at 15, 000 volte, four or five machines 
must be coupled in series; and likewise, wherever 
it is desired to tap the mains, another four or five 
machines in series muss be run as motors, each either 
helping to drive a common shaft, from which a large 
generator may be driven to supply the lower poten- 
tial current required for distribution, or driving its 
own smaller generator direct. In other words, large 
units with the corresponding gain in efficienoy and 
in first cost cannot be employed with the oontinu- 
ous-current system. And, farther, since commuta- 
tors must be employed at the full potential of line, 
the risk of acoident to the attendants or to the ma- 
chines themselves is very great. On the other hand, 
the employment of the direct current admits of a 
saving in the weight of copper in the line as com- 
pared with any of the alternating systems, the rela- 
tive figures for direct ourrent, single-phase, two- 
phase, four-wire and three-phase circuits being 0.50 : 
1.00 : 1.00 : 0.75, assuming the same maximum 
potential difference in each oase. As a matter of 
fact the gain in copper is even greater, for in almost 
all alternating oirouits the power factor is less than 
unity, and consequently a greater current has to be 
carried than corresponds to the power transmitted. 
On the other hand, in the above figures it is assumed 
that the maximum alternating EMF. is 2 times the 
effective EMF., and though this is approximately true 
it should be remembered that the disruptive dia- 
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charge due to an alternating EMF. is slugyish; that 
is to say, does not at once follow the applied 
EMF., 80 that, to take an instance, an alternating 


15,000 


EMF. of more than effeotive volts is required 


a/ 2 
to produce the same disruptive effect as a continu- 
ous-current EMF. of 15,000 volts. Farther, there is 
no electrolytic effect with an alternating current, 
nor does the osmotio effect, whereby moisture creeps 
to the negative pole of a continuous-ourrent circuit, 
exist. Of oourse, with underground cables these 
effeota would not, under normal circumstances, be 
present; yet should by any chance a minute leak 
develop they would at once manifest themselves. 

On the whole, in the majority of cases it will be 
found that though there would be a considerable 
saving of copper in the line, the continuous-carrent 
system is placed out of court by the fact that the 
generators and motors have to be split up into com- 
paratively speaking small units, and that a consider- 
able element of danger is always present owing to 
the necessarily more or less exposed commutators 
being at high potentials above the earth. 

The single phase alternating system is well 
adapted for the transmission of power over long dis- 
tances when it is simply a case of one receiving sta- 
tion whers the one or two large motors convert all 
the energy at once into its mechanical equivalent. 
In the text-books it is shown that the system 1e- 
quires more copper in the line than the three-phase, 
the proportion being 100 to 75; but, as large single- 
phase motors, such as have just been referred to, are 
always synchronous and there is practically no lag- 
ging current in the line, whereas with a three-phase 
transmission the power factor will rarely exceed 80 
per cent. and the line wires have to be inoreased pro- 
portionateiy in size, it follows that there will not in 
practice be mach difference in the weights of copper 
employed. ‘The real objections to the single-phase 
system are two in number—first, that the motors 
employed have to be of the synchronous type, and 
secondly, that rotary converters designed to trans- 
form single-phase alternating current into oontinu- 
ous current cannot be built for an output much 
above, say, 50 kilowatts, on account of the exoces- 
sive sparking at the commutator, this sparking 
being due to the great fluctuations in the alterna- 
tiog current in the armature. A synchronous motor 
might, of course, be arranged to drive an entirely 
separate continuous current dynamo and the spark- 
ing difficulty so got rid of, but she cost of the two 
machines would considerably excecd that of a poly- 
phase rotary converter, and the efficiency of the 
conversion would be lower. But the chief objeo- 
tion to the single-phase system is undoubtedly that 
firs& mentioned, namely, that synchronous motors 
bave to be employed which cannot be started with- 
out external aid, and further require separate field 
excitation, This does not matter so much in a large 
transmission, where power is simply sent from one 
end of a line to the other in large quantities, for in 
such a case the cost of the exoiter, and of the bat- 
tery of acoumulators or the small non-synchronous 
motor required for starting purposes, does not bear a 
large proportion to the total oost of the installation, 
nor is the extra attendance required for these a seri- 
ous item. Bat where only small motors are con- 
cerned such complications become prohibitive; and 
though many induction and other self-starting 
motors have been brought forward, none have yet 
proved themselves sufficiently satisfactory for general 
adoption, or at least, as a matter of fact, have not 
yet been generally adopted. It should be added that 
synchronous motors may be started not only by 
small subsidiary self starting motors, or by driving 
their exciters as motors from a battery of accumu- 
lators, but also by supplying the exciters from the 
alternating current mains when, provided their field- 
magnete are laminated, they will run as alternate- 
current motors. But this method involves the use 


of the laminated fields and other complications, and 
does not seem to he often employed. 

With the polyphase system the diflioulty of self- 
starting is entirely done away with. Even synohro- 
nous polyphase motors will start themselves, owing 
to the reaction of the eddy currents induced in the 
solid pole-pieces— provided the pole-pieoes are solid 
and not laminated at the tips, as is often the case; 
but as the resulting torque is not very great, the 
motors have to be started light and the load only 
thrown on when they are running in synchronism. 
Synohronous motors have the great advantage of a 
power factor of nearly unity when properly excited, 
and hence, if three-phase synchronous motors are 
employed, there is a saving of 25 per cent. of the 
line copper over the single-phase system. But in 
spite of their lower power factor, induction motors 
are far more generally employed on polyphase cir- 
cuits. With these there is no difficulty in starting, 
even under full load. Small motors up to 10 HP. or 
80 are generally made with squirrel-cage rotors, and 
these when starting under full load take for a short 


time a current of two or three times the normal full 


load value. Larger machines are provided with a 
variable resistanoe in the rotor circuit, and will start 
under full load, taking only the normal current. 
For cranes and hoists the rotors are wound to have a 
considerable resistance and a starting torque of even 
five times the normal can be obtained. 

Further, the polyphase system has the advantage 
of being peculiarly well adapted for use with rotary 
converters. A three-phase current can thus be trans- 
formed into a single-phase, a two-phase or a contin- 
uous-ourrent, though for conversion into single-phase 
or two-phase it is far simpler and more eflicient to 
use statio transformers. For conversion into oon- 
tinuous current, however, rotary transformers must 
be used, and sincs in polyphase systems the flow of 
power is constant there is no difficulty with sparking 
at the commutator. Indeed, the tendency to spark, 
and the demagnetizing effect of the armature, is far 
less than with continuous current dynamos, sinoe 
the armature reactions of the two circuits tend to 
neutralize one another. Thus we are told that the 
600 kilowatt converters at Niayara will give 900 
kilowatts without sparking. 

It is rather a drawback to the use of the rotary 
converter that as a rule it requires a statio trans- 
former to reduce the polyphase voltage before it 
reaches the machine. The reason is that continuous 
currents are always required at low voltage, and a 
rotary converter with only one armature winding 
has a fixed ratio between its polyphase and continu- 
ous current voltages, the former being lower than 
the latter. But even were any voltage ratio possible 
it would still be undesirable to introduce high 
potential currents into a revolving armature, and 
statio transformers would have to be employed. 
From what has been said it must not be inferred 
that statio transformers must necessarily be employed 
with motors, for such is not the case. The poly- 
phase circuits can be, and in large sizes generally 
are, led into the stationary purtion of the motor, 
where they can be as well and safely insulated as in 
a transformer itself. Small motors, however, can- 
not be wound for high pressure except at prohibitive 
cost—the limit for a 20 HP. motor being about 1,000 
volts—and with these static transformers must be 
employed. 

Thus in a large transmission system large motors 
will take ourrent direot from the high-pressure 
mains, while for smaller motors one or more dis- 
tributing centers with large statio transformers will 
be established. Lamps may also be run from the 
low-pressure polyphase circuits, being connected 
either between the three mains in a three-phase sys- 
tem, or preferably between each of the mains and a 


fourth balance wire running to the janction of the 


three circuits on the low-pressure side of the static 
transformer, in which case the latter must be star 
wound. In a balanced three-phase system the sum 


of the three ourrents is always zero, and so a fourth 
return wire is unnecessary, but where the load may 
be unevenly distributed, as is the case when lights 
are ran from the mains, a fourth wire will take the 
unbalanced current and the voltage regulation is 
more satisfactory than if no return wire were used. 
As against the extra weight of the return wire this 
system has the advantage that the voltage between 
the mains is raised to ./3 times that required by the 
lamps, and consequently the mains themselves take 
less copper. On the other hand, in many oases in 
practice there is no difficulty in obtaining a good 
balance even without the complication of a fourth 
wire, The motors on the circuits aot as automatic 
regulators, for should the voltage between any pair 
of mains fall owing to extra lamps being switched on 
to that circuit, the ourrent in the corresponding 
branch of the motor windings will fall. The back 
EMF. in these branches will rise and the current still 
farther fall, while at the same time the ourrents in 
the other two branches on the motors will rise to 
make good the deficit, and the voltages will once 
again become approximately equal. Nevertheless, 
many engineers prefer the two-phase system with 
four wires, where, as the two cirouits are eleotrically 
independent of each other, they oan be independently 
regulated. The lamps are then each on their own 


Circuit, and only in tbe motors are the two phases 


brought into play. For this reason it has been sug- 
gested that i£ would be better to employ three-phase 
transmission in the line on account of the saving of 


copper (the weight for the same maximum potential 


difference as compared with the two-phase 4-wire 
system being in the proportion of 75 to 100) and at 
the receiving points to transform by statio trans- 
formers to the two-phase system. 

A third method is to transform from three-phase 
to continuous currents by the use of rotary con- 
verters, and much can be said in its favor. In the 
first place, rotary converters can be made to act not 
only as transformers, but also as boosters, for the 
field winding may be compound and sufficient series 
turns employed to actually make the full load volt- 
age greater than at no load, the phase relations in 
the polyphase cironit being altered thereby, Again, 
the periodicity of tbe polyphase circuits may be too 
low for the sati+factory working of lamps (neither 
aro nor incandescent lamps should be worked under 
40 revolutions per second), and then the only thing 
to do is to distribute by continuous currents. Faur- 
ther, the regulation of a continuous current voltage 
is easy, and, of course, continuous current motors 
work satisfactorily. Such a combined system is par- 
ticularly well adapted for traction purposes where, on 
account of induction troubles and of three-phase 
currents requiring at least two trolley wires, it 
is as a rule impossible to use anything but contina- 
ous currents for the working of the oars. On the 
other band, the use of the polyphase system through- 
out is in many cases more satisfactory. Where mo- 
tors alone are to be driven the conversion to oon- 
tinuous current is quite unnecessary; for, as has 
been said, large motors can be supplied direotly from 
the high pressure mains, and smaller ones only re- 
quire static transformers in place of the more costly 
and less efficient rotary converters. Where, how- 
ever, the distribution is mixed, that is to say, where 
motors and lights have to be run from the same oir- 
cuits, the question is not so easy of solution even 
when the frequency is high enough for lighting pur- 
poses. Although in some oases, as has been men- 
tioned, the regulation of voltage on polyphase oir- 
ouits has been found to be a comparatively simple 
matter, the experience obtained has perhaps not yet 
been sufficient for us to say that this will always be 
the case, and it may be taken as a maxim that 
wherever regulation will be a difficult matter re- 
quiring great care and attention it will be more 
economical in the end to install some simpler system 
even at an increased first cost. Again, though ao- 
oumulators may be charged by means of rectifiers or 
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rotary transformers from alternating cirouits, their 
use is almost entirely confined to continuous current 
distribution. 

So far as the motora are concerned the polypbase 
system more than holds its own. Not only will in- 
duction motors start under fall load, but their regu- 
lation is an easy matter. Synchronous motors will 
run at absolutely constant speed no matter what 
the load, and well-designed induction motors of 
from 2 HP. to 100 HP. drop only from 8 per cent. to 
4 per cent. in speed at fall load. They thus act like 
continuous-current shunt motors. Their efficiencies 
between these sizes vary from about 76 per cent. to 
92 per cent., and could be designed to be greater 
still. As a rule, the regulation of speed is effected 
by a variable ohmio resistance in the rotor cirouit, 
though in cases where large starting torque is not 
required, auto-transformers, which inductively re- 
duoe the voltage of supply, are often employed. 
Alteration in speed may also be effected by altera- 
tion of the number of stator poles, by changing the 
oonneotions from star to mesb, and by coupling two 


motors together, so that the rotor current of the first 


machine supplies the stator of the second. Asa 
rule, however, regulation is effected by altering the 
resistance of the rotor circuit, though this method 
has the disadvantage that when carried out to any 
large extent the efficiency is considerably reduced. 
The polyphase motor has, farther, the great advan- 
tage over the continuous-current motor of requiring 
no commutator. It is also of very strong mechanical 
construction, and requires little or no a'tention. 
Likewise for equal power its weight is less than 
that of tbe direct-current machine, while at the 
same time it cau stand very considerable overload- 
ing for a short time. There is very little difference 
in efficiency, power factor, starting torque, and ex- 
citing ourrent, between the three-phase and the two- 
phase motor, what slight difference there is being in 
favor of the three-phase. 

A great deal has been said concerning the low 
power factor of polyphase systems. For transmis- 
sions in which the load consists chiefly of ind uotion 
motors, the factor varies from 0.65 to 085. As a 
rule it will be about 0.75 or 0.8. The motors and 
transformers, and not the line, are the obief sources 
of the lag of current behind the EMF., though the re- 
sult of a low power factor is increased size of plant 
all round. The coil can, however, be compensated 
for to a considerable extent by the employment of 
a few large eynchronous motors, which not only 
bave no lag when properly excited, but when over- 
excited will still ran as motors, with the current 
leading the RMF. They then in fact aot as con- 
densers. One American firm actually sends out con- 
densers with its motors, but generally speaking the 
condenser cannot yet be regarded as a ocmmercial 
artiole. In the matter of power factor the advantage 
of the three-phase over the two-phase motor is so 
small as to be practically negligible. It must be 
remembered that asthe load decreases the power 
factor alzo decreases, 80 that wben the motor is run- 
ning light and absorbing bat little energy the our- 
rent it takes is stil! 20 to 30 per cent. of the fall 
load current. 

With the introduction of polyphase motors fre- 
quencies have fallen considerably from those of 100 
oyoles per second, and more, employed some years 


ago, for eleotrio lighting. Toe higher the frequency 
the cheaper are the transformers; but on the other 
hand, if à motor is to run on a high-frequency oir- 
cuit at a piven epeed, is must have au increased 
pumber of poles, and this, in small sizes at least, 
means inoreased size aud cost. Further, the higher 
the frequency the greater the magnetio leakage and 
the maynetizing current reqnired. Also, the higher 
the frequenoy the greater is the skin ¢ff-ot in oonduo- 
tors, aud consequently the more finely mnst they be 
sabdivided, At Niagara a p-riodicity of 25 has been 
a lopted, and tbi is bus little lower than that of the 
majority of poly phase transmis-ions in America, In 
Europe a rather higher figure, of somewhere over 40, 
is more general, in order that the circuits may be 
employed for lighting as well asfor motive purposes. 
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SUPERHEATED STEAM AND ITS APPLI- 
CATION ON STEAM ENGINES.* 


BY PAUL SCHOU, 


Mr. Sohmidt, of Cassel, was the firat engineer to 
introduce a complete plant working with highly 
superheated steam, The task was a difficult one. 
Mr. Schmidt was working for fourteen years before 
he was able to construct a plant to withetand the 
most severe test. The result has been very striking 
indeed, and now over 200 complete plants are work- 
ing satisfaotorily in various parts of the world. 
That superheated steam can also be used for large 
plants may be gathered from the fact that a 750 HP. 
compound engine plant has been running now for 34 
years, night and day continuously, without the 
slightest hitoh. "The engine is used for a mill rolling 
fine steel sheets, and the power given off by the en- 
gine varies from 400 to 750 HP. The economy bas 
been remarkable, namely, only 8} lbs. of steam 
being used per indicated HP. per hour. The boilers 
are heated by producer gas, the consumption being 
equal to 1 lb. of coal per indicated HP. per hour. 
This result, without doubt, is the best ever obtained 
on any steam engines in the world. Asa proof that 
this plant has been a success, the existing steam 
power will be replaced by a Sohmid plant of 4,000 
HP. 

The economy for smaller plants has also been very 
remarkable. The writer bas made very careful tests 
ona 70 HP. tandem compouad engine, which is 
driving an ice factory in Ireland, and the steam con- 
sumption was 10.2 lbs. per indicated HP. per hour, 
aud the coal consumption 1.4 lbs. per Iu P. per hour. 

The difficulties which had to be overcome, before 
making it possible to construct plant to work with 
highly superheated steam, have been, first of all, to 
coustruct the superheater in such a way that the 
tubes in which the steam is superheated would with- 
stand the high temperature of the gases; and seo- 
ondly, the proper lubrication of the working parts 
of the steam engine. 

As, however, it is now possible to obtain a mineral 
oil with a flashing point of 389 to 400 degrees centi- 
grade, the difficulties which were met with many 
years ago have disappeared. Even with this special 
oil, the best way of lubricating the gearing for ad- 
mitting eteam into the cylinders and the pistoa rings 
had to he devised. 

Most of the steam engines, working with highly 
superbeated steam, have been single acting, so as to 
prevent the piston rings coming into contact with 
the steam during the admission period. The most 
interesting type of this kind and the one which has 
given the best result, is the Schmidt tandem com- 
pound engine. 

The pistons for the high and low pressure oylinders 
are made in one piece; the front part of the oylinder 
forms the receiver, the ring space being the low 
pressure cylinder, The steam enters the high pres- 
sure cylinder, forcing the piston forward; when the 
piston moves back the steam is led into the receiver. 
On the next forward stroke the steam passes from 
the receiver into the low pressure oylinder. Al- 
though the high and low pressure cylinders are single 
acting, the engine is, to a ceitain extent, double 
acting, through the novel arrangement of the re- 
ceiver in which a certain part of the work is per- 
formed. 

The construction of this engine adapts itself very 
well to working with steam at high temperatures, 
for tbe following reasons: 

1. The high pressure cylinders require no steam 
jacketa. 

2. The heat taken up by the high pressure oylin- 
der walls during the admission period is not lost, 
but serves to heat the receiver. 

3. The low preesure cylinder is heated by the re- 
ceiver steam. 
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4. Tbe high pressure piston is cooled inside by 
the receiver steam. 

5. There is but a single stuffing box, which is 
only in contact with the receiver steam. The lubri- 
cation, therefore, is the same as an ordinary engine. 
At first sigbt, it may be said that this engine has 
one drawback, viz., that the high and low pressure 
cylinders are only separated from each other eo long 
as the piston rings in the high pressure cylinder 
keep tight. The difference in preseure between the 
high and low pressure cylinders is, however, not so 
great as to make it difficult to keep the piston rings 
tight, when one con:iders that when the steam is 
admitted to the high pressure cylinder, the low pres- 
sure cylinder is connected to the receiver and that 
there i3 only vacuum in the low pressure cylinder 
when the high pressure cylinder is connected to the 
receiver. 

There are various other arrangements in compound 
engines, viz., a single acting high pressure oylinder, 
and a double acting low pressure cylinder, but of 
course witb all these types of engines, if adopted for 
very large powers the cost is rather high on account 
of the superheated steam only working in a single 
acting cylinder. Sohmidt, therefore, bas made ex- 
periments to use superheated steam in double acting 
engines, which, however, is only possible after in- 
troducing quite a new way of using thesteam. This 
new idea consists in superheatipg the steam aocord- 
ing to the degree of expansion in theoylinder, whioh 
is done in the fo lowing way: ‘Two steam pipes are 
led to the oylinder, one coming from the superheater 
and the other direct from that part of the boiler 
where saturated steam is produced. The governor 
on such an engine bas two duties to perform, vis., 
to regulate the degree of expansion and to regulate 
the temperature of the steam. 

To regulate the temperature a valve is fixed in the 
pipe containing the saturated steam, which ig oon- 
neoted by levers to the governor. When working 
with a very short cut off only superheated steam is 
admitted to the cylinder, and as the degree cf ex- 
pansion inoreases the governor opens the regulating 
valve, allowing a certain amount of saturated steam 
to mix with the superheated steam, lowering the 
temperature of same; by this arrangement any tem- 
perature required may be easily obtained. 

The principal object of this idea is to make it 
possible to produce a low mean temperature of the 
oylinder walls, so that steam of high temperatures 
may be used with eafety. In double acting engines, 
the idea to superheat according to the degree of ex- 
pansion bas been carried still further, by alsosuper- 
heating the steam in the receiver, between the high 
and low pressure cylinders. All the superheated 
steam enters through a pipe into the chamber ar- 
ranged at theend of the receiver. If the engine is 
working with a short out-off, the superheated 
steam passes straight into the high pressure oylin- 
der, but as soon as the degree of expansion in- 
creases, a valve which is connected to the governor 
is lifted, allowing a certain portion of the super- 
heated steam to paes through the receiver ooils, 
passing first intoa chamber and returning there- 
from, arrives at this point in a saturated oon- 
dition. It then passes through other parts under 
neath a valve, mixing with the superheated steam 
and lowering the temperature of same. The steam 
passing from the high pressure to the low pressure 
oylinder through the receiver does not come into 
contact with the superheated steam. 

By this arrangement you will see that on the one 
band the more steam is used in the high pressure 
cylinders, the more steam, of course, will pass 
through the receiver to the low pressure cylinder: but 
on the other hand, lega superheated steam is required 
in the high pressure oylinder, and therefore more will 
be available for heating the steam passing through 

the receiver to the low pressure cylinder. In other 
words, it does not matter with what degree of ex- 
pansion you work, the beat applied to the steam in 
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the superheater is always utilized in this arrange- 
ment, without loss. 

A large plant is now workipg in Russia, very satis- 
factorily, constructed on this principle, and although 
no exact tests have been made, Mr. S»hmidt ex- 
pects the steam consumption to be only 8 lbs. per 
IHP. 

Having now described the steam engine, I will 
proceed to desoribe the superheater. 

The Sohmidt superheater consists of a series of 
lap-welded wrought-iron tubes, varying in diameter 
from 1 in. up to 2 in., according to the size of super- 
heater—the ooila being welded together in long 
lengths, so as to prevent any joint coming into con- 
tact with the flue gases. The coils are formed in 
either a spiral or zigzag sbape, to suit existing oir- 
cumstances. 

The euperheaters may either be arranged in the 
flue bebind the hoWer or altogether separate from 
€he boiler plant, the latter type being fired direct, 
either by coal or gas; either kind of superheater 
may be attached to any existing boiler. 

In the superheater arranged in the flue bebind 
the boiler the steam travels through the 
superheater coils in the following way: Sup- 
pose the gases from the boiler enter the superheater 
from the top, then the saturated steam from the 
boiler is led into the euperheater through the bottom 
coil, and travele through one-half of the coils in the 
opporite direction to the gascs, and is then led to the 
top ooil of the superheater, arriviug there perfeotly 
dry, but not superheated. Tue steam then travels 
in the same direction as tbe gases, being led off from 
the superbeater at about the middle of the coils. 
By this arrangement, the coils, which are placed 
nearest to the gases having the highest tempera- 
tures, are cooled inside by the steam preventing the 
coils from becoming too higbly heated. This, of 
course, is the only way to prevent deterioration for 
avy length of time. Farther, all the beat of the 
gases is utilized as economically as possible. 

I should like here to say a few words about the 
economizer invented hy Sshmidt, which he a rang: 8 
behind the superheater, so as to still further reduce 
the temperature of the vases before same enter tke 
ohimney. The principal of this economizer is to 
work with distilled water in the coils arranged in the 
flue and passing the distilled water through the feed- 
water beater. The advantage of this economizer is 
its great simplicity, it being possible to make the 
ooils in long lengths, ae no corrosion takes place in- 
side them, and therefore no cleaning is required. 
Farther, the feed water being beated indirectly by 
the distilled water passing through the economizer, 
the temperature of the distilled water returned from 
the feed water heater is suffioiently high that the 
vapor contained in the flue gases coming from the 
boiler does not condense when coming into contact 
with economizer coils. The result is that the soot 
does not adhere to the coils and may be blown off 
with a small jet of steam in the course of a few 
minutes, say every week or fortnight, according to 
the nature of the coal. 

The direct fired superheater referred to above is 
constructed on the eame principle; the gases entering 
the superbeater from below and traveling in an up- 
ward direction. This ty pe of superheater is vpeoially 
applicable to cases where a boiler plant already ex- 
ists, the only alteration required being to lead the 
steam through the superheater instead of direot 
from the boiler to tbe steam ergine. Even although 
extra coal is used for heating the steam, a total eav- 
ing of 20 to 25 per cent., even on the best compound 
engine, can be obtained from adopting this kind of 
superheater. 

Before oonolud ing I may say that, especially for 
steam engines driving large eleo'rioity supply sta- 
tions, there is a great future for the utilization of 
superheated steam, as the heavy lotses which now 
take place on account of the steam engine having 
during certain parts of the day to work with only 


balf loads, can be prevented by adopting the 
Echmidt system, and I hope I have been able to 
show that the practical difficulties attached to this 
system have been overcome. 

In your own town, Manchester, there will shortly 
be laid down two boilers, each being conneoted with 
a Sohmidt superheater—each plant being capable of 
producing ten thousand pounds of steam per hour. 
The boilers will be heated by Mond's producer gas, 
and the steam will drive a 1,000 HP. Haworth engine 
to be used for electric traction. 


SOME REMARES ON THE PERFORMANCE 
OF ELECTRICAL APPARATUS ON SHIP- 
BOARD DURING THE LATE WAR 
WITH SPAIN.* 


BY F. W. ROLLER, 


In addressing the Society this evening, let me 
preface my remarks with the statement that muoh 
of what I shall have to say is based on hearsay evi- 
dence, as is necessarily the oase, bat the opinions 
of the numerous other officers with whom I have 
spoken on the subject seemed to agree so well that I 
believe you may take the conolusions as generally 
correct. 

In the first place we will divide tbe electrical 
appliances that we had into two different olasses and 
compare them. 

The first of these will inolude the indicating ap- 
paratus euch as the engine room and order telegraphs, 
epeed and direction indicators, helm angle inJicators 
and the range-finder. All of these instruments are 
of the galvanometer type, there being a galvanometer 
at the receiving end with its scale divided in yards 
range, degree, revolutions or arbitrary orders instead 
of volts or amperes, and aotuated by differenoes of 
potential produced at their terminals from the send- 
ing end. They are in consequence delicate in con- 
struction and easily get out of adjustment, but they 
have the advantage of flexibility and possibility of 
the use of à large number of receiving stations as 
well as the minor one of requiring inary preciable 
amounts of energy. 

In general it may be said their performance was 
not satisfactory. Ia some cases, say that of the 
range-finder, the trouble cannot be attributed en- 
tirely to electrical reasons. In this instrament, 
where we in reality measure the altitude of a tri- 
angle from the known base line (the distance be- 
tween the two telescopes) and the angles adjacent 
thereto (those made by the telescopes with the base 
line when bearing on the target), the base is so very 
short in comparison to the other two sides that un- 
less the glasses are very carefully trained and the 
whole apparatus in perfect adjustment a very oon- 
siderable error will arise. It is easy to see bow large 
this error may be when we know that the glasses 
could only in the most advantageous oases be placed 
as far as 300 feet apart, and that the minimum dis- 
tanoe from the target tbat it is likely that they will 
commence to be used is 3,000 yards; the altitude is 
here thirty times the base. In addition to this, I 
understand that the devise in several cases proved 
to be unable to withstand the concussion of the great 
gun fire. Under the circumstances it is natural that 
their use should have been largely abandoned, and 
instead, the secondary battery used. With the great 
rapidity of fire of this, is was easy to take a large 
rapid fire gon, load with common shell, estimate the 
distance by eye, ran up the sights for that, and fire. 
If a bit was made, that was the range; if not, the 
shell would be seen as it struck the water, the sights 
readjusted accordingly, and the gua having been 
reloaded in the meantime, another shot taken. Ib 
was rarely necessary to make more than two or three 
trials of this kind before tbe range was had toa 
nicet y, and then the main battery oould be opened 
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up. Bat let us return to our subject of the instru- 
ments. 

They bad anotber feature that contributed to their 
lack of success, which was the difficulty of locating 
any derangement that might arise. The men were 
used only to mechanical devices, and a fault that 
could neither be seen nor deteoted by the ear seemed 
to them most mysterious outside of the fact that the 
testiug, even when understood, was none too simple 
and was rendered still more difficult by the sur- 
rounding conditions. A3 a consequence, but few 
troubles made them disgasted, and the instruments 
got the reputation of being far worse than they were. 

There is one other class of eleotrio device that oan 
he eaid to fall in this first olass, in that it employs 
currents of small strength. This is the eleotrio firing 
arrangement that was used on some of the rapid fire 
guns. Bat few of the ships were fitted with this; 
the Nashville”? was oae, and although we had on 
the whole the most satisfactory results from it, two 
or three of the others had, I understand, some trouble 
from miss fires. 

This, however, was undoubtedly due to the low 
battery power furnished to set off the primers, there 
being a little case holding three small sized dry oells 
secured to the gun mounts which were supposed to 
give all that was required. They did as a rule, but 
dry batteries are not any too reliable anyway, and 
staudipg exposed in a metal cas» to the intense rays 
of the sun day in and day out did not tend to help 
matters any. A more powerful type of cell would 
undoubtedly render them perfectly certain in their 
action, and as the breech plugs fitted for eleotrio 
firing are far more simple mechanically than the 
other ty pes, there is little daubs but that they will 
be permanently retained. 

Leaving now our first general class, we oome to 
class number two. This includes all appliances re- 
quiring considerable amounts of current for their 
operation and takes in the incandescent lamps, the 
searchlights and the motors. 

It may appear strange that special stress should be 
laid here to the incandescent lamp, as its advantages 
seem obvious; but it is of extreme value in many 
ways that are not so apparent at firat glanoe. If we 
take the easy control of all the lights from a ocen- 
tral point, for instance, here alone is a point of the 
greatest importance. Oa a regular man.of-war all 
of the lights that are out of sight and those neoes- 
sary for the operation of the guns at night, whioh 
are fitted with shields to obsoure them, are grouped 
on a common “battle cirouit,’’ so that under war 
conditions all of the other circuit switches may be 
opened at sundown with the perfect assurance that 
after that there will be no glimmer of light to betray 
the vessel'a position. Oa the auxiliary vessels that 
we had there was no suob provision, with the oon- 
sequence that in spite of the vigilance of the officers 
they were bound to be found sooner or later with an 
unauthorized light going somewhere. 

It was cacy then to see them at quite a distance, 
and an enemy’s sh p woald have bad a great advan- 
taze over them, whether she was chasing or trying 
to slip by. Another place where the eleotrio light 
was practically indispensable was for the night 
signal work. 

The regular ships were of course fitted with our 
standard '* Ardois’’ sets, which consist of a string of 
five lanterns, each half clear glass and half red. In. 
side of each were two lamps, either of which could 
be lit independently, and, by means of a keyboard, 
the different combinations that formed the sigoals 
made. These were always ready, and it was but a 
second’s work to flash the private signal at any oraft 
that was deemed suspicious before betraying your 
own position too markedly by turning on the searoh- 
light or going farther and opening fire. The cther 
ships had to have a number of ordinary lanterns 
ready lit concealed from observation whioh they 
would bend on a pair of signal halliards and hoist 
when they bad a communication to make; an opers- 
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ation requiring considerable time. That this time 
element was important is illustrated by an incident 
which came under my observation while on the 
Havana blockade in the early part of the war. There 
the captain of one of our auxiliary vessels fired on 
anotber one of them one night, fortunately discov- 
ering his error before any harm was done, and ex- 
plained his action the next morning by stating that 
he only eaw the otber craft when she was very close 
to him and thought that she was something trying to 
get in; that there was no time for signals where 
he had all that lantern business to go through, so he 
fired first and asked questions afterward." 

We now come to the second device in our class 2, 
the searchlight. The value of this was proven be- 
yond all possibility of doubt in this war; not only 
was it valuable, but I thiok we can go much further 
and say that if it had not been for it there is a strong 
probability that the war would not even yet be 
over. 

We learned afterward that at Santiago, leaving 

aside the practical certainty of night attacks from 
the harbor of the enemy’s torpedo boats, which 
would have stood an excellent ohance of success, 
Cervera had fully determined to make a night dash 
to esoape. This was rendered an impossibility by 
the searchlight beams that were kept on the harbor 
entrance the night through, which made the place 
as light as day for the ships tbat were behind the 
lights and simply dazzled the eyes of any attempt- 
ing to get out, rendering the navigation of the tor- 
$uous channel exceedingly hazardous, and making 
shooting practically impossible for them. In oonse- 
quence he found it on the whole better to make his 
trial in daylight, with the well-known result. If a 
night ran had been feasible owing to the lack of the 
searchlight, there is a strong probability that the 
majority at least of the Spanish ships would have 
gotten away olear, and if they had succeeded in 
making Havana their dislodgment and capture of 
the town would bave been a problem of a far differ- 
ent and more diffioult nature. An illustration of 
the power of the searchlight may be of interest. Of 
course for the purpose of ‘‘ picking up” an object 
they are of litle use beyond a distance of two or 
perhaps three miles, but the light is visible at far 
greater ranges. 

I have more than once when off Havana seen on 
the clouds the reflection of the searchlight that was 
mounted on the fort at Key West, a distance of over 
eighty miles, and not only that, but was able to fol- 
low the course of the beam as it swung from side to 
side. 

Anticipating a query to that effect I will say that 
I do not know of any attempt made to communicate 
with our vessels by this means. l 

The last of the power-consuming class, the motors, 
I bave conoluded not to enlarge on as you are prob- 
ably all familiar from reading the papers with their 
performance. The motors for ammunition hoists, 
turret training, ventilating, fan driving, and, in 
some oases, Steering gear, gave results so far more 
satisfactory than any other method of control and 
operation that their continued use is firmly estab- 
lished. The few failures that occurred were far less 
in number than those of their steam-driven equiva- 
lents, and were even then in most cases traceable 
more to the lack of familiarity of the men with their 
apparatus than to any inherent defects of the ap- 
paratus. It is needless to go into this any further. 

As a result of the foregoing, J think we may fairly 
conclude that in general the devices that are in- 


cluded in class No. 1 are as at present installed of 
questionable utility, but that class 2 was an un- 
qualified success and a monument to the engineer- 
ing ability of our electrical profession. 


The Mid-European Motor.Car Club of Berlin is 
taking active steps to organize an international 
motor-oar exhibition to he held in that city next 
year. A meeting was held in Berlin recently 
when a special exhibition committee was elected, 


ELECTRICAL TRANSMISSION OF POWER 
IN MINING.* 


The disad vantages attendant upon expensive trans- 
port of ore has been to a large extent neutralized by 
the electrical transmission of power. By using 
electrically-transmitted power the crushing mills 
could be placed at the mine, and the serious ex- 
pense of transporting the ore $o the site of the 
water-power could thus be saved. Generally, 
electricity furnished the only practicable means 
for transmitting power for mining operations, and 
the ease with which a copper wire could be oar- 
ried over any kind of country, together with the 
plastio nature of the material, rendered the electrical 
conductor the simplest and most reliable of all vehi- 
cles for power transmission. Before deciding whether 
power transmission should be adopted, it was gener- 
ally necessary to compare the cost of the alternative 
methods of (a) bringing fuel to a mine to work the 
machinery by steam, and (b) transmitting power 
eleotrically to a mine from a generating station situ- 
ated at some convenient position for utilizing exist- 
ing water power. The working expenses, added to 
the interest on tbe capital invested, made up in 
both cases the annual cost; but the question as to 
which alternative should be adopted depended 
largely upon the hours of working. For working 12 
hours a day a result in favor of steam might be 
shown, while for a 24 hours! day the evidence might 
be largely in favor of water, depending upon the 
capital required to be expended in the hydraulic 
works. 

The plant erected at the Sbeba Gold Mining Com- 
pany’s mine for the electrical transmission of power 
to the crushing mills, five miles distant, was de- 
soribed, and the cost of milling was shown to be 
1s. 8d. per ton of ore as ayainst 63. 1d, per ton when 
aerial ropeway transport was used, and £1 123. Gd. 
per ton during the time of ox-wagon transport. 
The water power was obtained by a dam across the 
Queen’s River, two miles above the generating sta- 
tion, to which the water was conveyed partly in 
Open race and partly in tunnel. The maximum 
head derived was 32 ft. The turbines were of the 
Viotor horizontal ty pe, driving a countershaft at 300 
revolutions per minute by ropes, and were together 
capable of developing 396 HP. They were provided 
with Snow governors, acting directly upon the tur- 
bine gate. 

The generating plant consisted of three alterna- 
ting-current dynamos supplying current at 3,300 
volts, Each generated two alternating currents 
having a phase difference of 90 deg., and was ca- 
pable of giviog an output of 150 electrical HP. 
The armature was stationary, and the field magnets 
rotated at a speed of 400 revolutions per minute. 
The stationary high-pressure coils were mounted on 
laminated iron sectors, which were laid close to- 
gether in a strong cast-iron cylindrical shell made 
in balves to form the armature. This was 54 in. 
in internal diameter by 12 in. wide, and within it 
the field magnet rotated. Each coil was wound on 
a former, and had 63 turns of double cotton-covered 
wire 0.12 in. by 0.09 in. in seven layers. The adja- 
cent layers are carefally insulated by micanite cloth, 
while the complete coil was boiled in paraffin, and 
was afterwards heavily covered with impregnated 
tape to a thickness of i; in. In addition, during 
the process of mounting, a trough of fiber was inter- 
posed between the coil and the iron core. There 
were 14 coils on the armature, the seven upper coils 
being for one phase and the seven lower coils for the 
other; each therefore contributed about 470 volts to 
the circuit. ‘The coils were displaced to give the 
phase-difference by the interposition of idle lami- 
nated sectors. 

The field magnet was excited by a single coil and 
consisted of a steel wheel from the rim of which 


From the Electrician, London. Abstract of paper read 
before the Institution of Civil Engineers by W. B. Esson. 


projected two series of poles, N on one side of the 
ooil and S on the other. The poles were expanded 
on the face, and were curved to form a cirole of 16 - 
alternate faces, which were presented to the arma- 
ture core, with an air-gap of 0.33 in. The exoiting 
coil was wound on a cast-iron drum placed in the 
middle, between the projecting poles, and was posi- 
tively driven by a couple of pins screwed into the 
steel casting. It terminated in a pair of gun-metal 
rings lying side by side upon, and, insulated from, a 
substantial cast-iron bush, which in turn was keyed 
upon the shaft. The exciters were ordinary two- 
pole upright machines. For throwing the alterna- 
tors into parallel the incoming alternator was plugged 
on to the synchronizing bars, and when approximate 
synchronism was indicated by the hot-wire volt- 
meters it was thrown into the main circuit by closing, 
through a large ohoking.-coil, a path between the 
synchronizing bars and the main omnibus bars. 
The choking-coil prevented a large rush of current, 
due to difference of phase, between the alternators, 
though at the same time allowing sufficient current 
to pass to pull the new machine into step. 

The current was transmitted by cables to the 
mine, and at the receiving house the pressure was 
reduced to 100 volts for driving motors and lighting 
the workings. The frequency at which the plant 
worked was 53.3 per second. The conduotors were 
laid underground, and consisted of concentric cables 
insulated with impregnated jute oovered with lead 
and armored. There was no fall of potential due 
to self-induction in the cables, nor had the current in 
one pair of conductors any inductive effect on tbe 
neighboring pair. But when overhead wires were 
employed, the conductors, being of necessity some 
distance apart, there was not only a fall of potential 
due to self induction in the lines, but, unless pre- 
cautions were taken, the mutual induction of the 
circuits carrying currents of a quarter-phase dis- 
placement tended to produce inductive dissy mmetry 
throughout the system. Every length of cable was 
tested to a pressure of 10,000 volts before leaving the 
maker’s works. Lightning-guards were fitted at 
each end of the line, to prevent accidents to the ma- 
chinery from the effects of the induced charge. 

At the receiving-house there were four trans- 
formers of 50 kilowatts capacity, two for each phase; 
these reduced the pressure from 3,000 volts to 100 
volts. The use of oil for the transformers had been 
discarded after the experimental trials. The motors 
were of the induction type; their construction was 
fully described, and the author also explained their 
working under varying conditions, and gave a brief 
account of the laws which governed their action. 
The orushing mill at Sheba worked night and day; 
and in one year, of tbe possible 365 days of 24 hours 
each, the pressure had been cut off the conduotors 
for only 4 days 8h. 22 min., which bad been chiefly 
occupied in inspeoting the water race, overhauling 
the belts, ropes, eto., and in executing general re- 
pairs to the machinery. The effioienoy of the plant 
from the turbine shafts at tle generating station to 
the motor shafts at the mine might be taken at 70 
per cent, 


A Useful Present. 


Oar thanks are hereby tendered to the Joseph 
Dixon Crucible Company of Jersey City for a hand- 
some Christmas box containing a large and admir- 
able assortment of the far-famed pencils manufao- 
tured by the company. It has been our good for- 
tune to receive annually for a number of years from 
this company a case of their penoils, and in ao- 
knowledging the courtesy it affords us much pleas- 
ure to be able to say that the merits of the penoils 
have kept pace with the years until they bave now 
attained a superiority over other makes that is uni- 
versally acknowledged. They are graded for all 
kinds of work and meet all the requirements of g 
first-olass lead penoil. 


Drc. 28, 1898.) 


WIRELESS TELEGRAPHY. 


A translation of an article on wireless telegraphy 
by M. Duoretet, explaining bis theory on the sub- 
ject, has been forwarded to the State Department by 
W. P. Atweil, commeroial agent at Roubaix, and 
will appear in the Consular Reports. Mr. Atwell 
says that the experiments spoken of by M. Dacretet 
are now being carried on at his Paris laboratory. M. 
Duoretet’s article reads in part: 

„The starting point was the discovery by Henri 
Hertz, in 1889, of electric waves analogous to waves 
of light. A machine invented by him enabled one 
to perceive the diffusion of electric vibration ata 
short distance. 

„Prof. Popoff, a Russian savant, was on the point 
of applying this discovery to telegraphy in 1895, 
when be learned that M. Branly, a Frenchman, bad 
already invented the tube seen in my machine and 
whioh is the essential point, as this pats in motion 
the electrio currents, or to use the technical term, 
the induoting currents. 

** M. Branly has not received the proper share of 
praise for his important invention. In 1890 he had 
already observed the action of electrical radiation on 
metal filings, free or agglomerated, placed in an in- 
sulator between two conductors forming a circuit 
made by a battery and agalvanometer. The filings, 
primitively insulated or of very high electrio resist- 
ance, become conductors when they are struok by an 
electrio wave. This conduotibility is destroyed by 
a blow, but reasserts itself when the filings are 
struok by a new wave. 

„Experiments have been made in Paris and at 
Brest, where M. Tissot has successfully communi- 
cated with a point 1,800 meters (5,905 feet) distant. 
I have covered a distance of 4 kilometers (2.48 
miles), and the tiansmission was as olear, even 
through a fog, as between the Pantheon and my lab- 
oratory, rue Claude Bernard, I have reason to be- 
lieve that still greater distances will be compassed. 
The chief difficulty will be to find two points at 
sufficient distance and at the same time high enough 
not to be hidden from one another. 

'* In towns posts could be readily established by 
using windows or towers on bigh buildings very far 
apart. The only objection would be that all 
machines favorably situated would receive the tele- 
grams from one transmitter. This would render 
telegrams public property unless a secret alphabet 
were adopted. 

tt The receiving machine may be utiliz d for other 
purposes than communicating the current to a tele- 
graphio machine; a row of incandescent lamps can 


be lighted, for example, or the fuse of a mine 
touched off. It is merely a question of sufficient 
foroe.”’ 

„On top of the tall building where M. Dacretet’s 
laboratory is located,’’ writes the consular agent, ‘‘is 
a mast sixty-five feet high, through which a wire 
passes at the top connected below with an eleotrio 
conductor, a Kahmkorff coil and an accumulating 
battery made after a special plan. The machine is 
set in motion by pressing a handle. The dispatch ar- 
rives as well as if it were connected by a wire be- 
tween the two points. A bell rings to indioate the 
transmission of the message, and paper rolls out to 
receive the words printed by the Morse alphabet. 
The message is received through a garret window, 
where a hanging wire cummunicates with the 
Morse machine.“ 

Mr. Atwell explains tbat a smaller transmitter has 
been constructed which has no mast and no wire 
running above. A simple wall does not interfere 
for a space of several hundred meters, but to secure 
transmission between points at a greater distance 
there must be no iron walls or shafts between the 
two points. 


Electrical Distribution in Switzerland. 

The map showing the distribution of electricity 
from Les Clus Yverdon system in Switzerland is 
very interesting to examine, says Industries and 
Iron. There is the very long trunk line which 
ends at Mont-la-Ville, and the other branch whigh, 


of the station is 1,800 HP. 
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starting from the station, goes to L'Aubuson. The 
power taken from the line by each of the places it 
passes is marked on the map. There is Champion 
with 3 kilowatts and Mont-la-Ville 35 kilowatte, 
and 80 on. 

The force of power is the fall of the river Orbe, a 
feeder of Lake Neuchatel, a masonry dam being 
built at the village of Ballaigues, The water is 
conveyed by a canal for a distanoe of about two miles 
to the turbine. The head is 150 ft., the quantity of 
water 350 cubio feet per second, whilst the output 
The turbines are of the 
Picard and Pictet type and the alternators of tbe 
Oerlikon. The total length of the primary lines is 


thirty miles, the voltage is 5,200, which is reduoed 
to 120 at the secondary circuits of the transformers. 


Canal Haulage. 


We notice in our contemporary, Cosmos, says the 
Electrical Engineer, London, that Mr. Galliot, of 
Dijon, bas designed what be calls an electric horse 
for hauling barges in canals. It is interesting to 
note the details of the proposed system, because at 
the end of the article it is compared most favorably 
with tbat of Messrs. Thwaites and Cowley. The 
essential point in the Galliot system is the use of a 
three-wheel electrio vehicle, which is able to absorb 
about 4 KW. to 6 KW. 

This vehicle runs along the canal bank, and is 
supplied with current from two overhead wires by 
the side of the towing path. An ordinary towing 
rope is used between the vehicle and the barge. 
The author considers that this, in its robust simplio- 
ity, is much superior to the Thwaites-Cowley sys- 
tem, but from what we know of the usual condition 
of canal tow-paths, we are afraid that the vehicle 
would take almost as much power to propel itself as 
to pull the barge. Another system is desoribed in 
the same article, in which a rudder propeller is used 
on the barge itself. Ia this oase the canal banks 
are likely to suffer from the back wash set up. 


SOCIETY NEWS. 


American Institute of Electrical] Engineers. 


The 129th meeting of the Institute will be held at 
12 West 3ist street, New York, at 8 o'clock on 
Wednesday evening, December 28. 

A lecture will be delivered by Mr. Arthur A. 
Hamersoblag on the ‘ Education of Electrical Ap- 
prentices and Journeymen." It will be illustrated 
by lantern slides, but no advance copies will be 
printed. 

Applications received from the following candi- 
dates for associate membership will be acted upon by 
the Exeoutive Committee at its meeting, January 
25, 1899: 


J. Manley Simpson, St. Paul, Minn. 
Royal B. Dagget. Chicago, Ill. 

George H. Hill, New York. 

Ernest R. Hill, Pittsburg, Pa. 

Ernest J. Dyer, Yokohama, Japan. 
Wm. A. Lyon, Berkeley, Cal. 

Thomas P. Thompson, Brooklyn, N. Y. 
Robert M. Wilson, Montreal, 

Alfred J. Thompson, Havana, Cuba. 


A meeting of Executive Committee will be held at 
26 Cortlandt street at 4 P. M. December 28. 


Chicago Electrical Association. 


At the regular meeting of the Chicago Electrical 
Association, on December 16, Mr. Arthur Vaughan 
Abbott, ohief engineer of the Chicago Telephone 
Company, delivered a lecture on ‘‘ Wireless Teleg- 
rapby." His practical demonstrations with work- 
ing apparatus were enthusiastically received by the 
large audience. Mr. Abbott has been experiment- 
ingand developing his apparatus during the past 
year and now has established communication be- 
tween his office and residence, which is two miles 
distant. In the lecture the principles underlying 
wireleless telegraphy were fully explained, with due 
credit given to Hertz and other pioneers and later 
investigators as Marooni. 

After the lecture the annual election of officers 
was held with the following result : President, 
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Thomas G. Grier; vice-president, J. M. Hollister; 
treasurer, Harold Almert; seoretary, Cloyd Mar- 
shall; direotors : F. S. Hickok, E. W. Jewell and 
Hayward Coohraue. 


Northwestern Electrical Association. 


Mr. Thomas R. Meroein, seoretary and treasurer of 
the above Association, has sent us a ciroular letter in 
which the anncuncement is made that the seventh 
Annual Convention of the Association will be held 
at Hotel Pfister, Milwaukee, Wis., coommenoing on 
Wednesday morning, January 18th, next. The fol- 
lowing papers will be read and discussed : ‘‘ Trend 
of Central Station Design,“ by B. J. Arnold, Chicago; 
** Meter-Rate Systems, by E. L. Debell, Sheboy- 
gan, Wis.; '' Design of Secondary Cirouite in Alter- 
nating Plants," by George L. Thayer, Belle Plaine, 
Iowa; ‘‘ Electricity Direct from Coal," by Prof. A. 
J. Rogers, Milwaukee; ''Induotive Loads on Alter- 
nating Current Transformers,“ by Prof. D. C. 
Jackeon, Wisconsin University; '' Eleotrio Vebioles 
and Their Relation to Central Stations," by H. M. 
Maxim, Hartford, Conn.; ''Assooiation Manage- 
ment,” by H. L. Doherty, Madison, Wis. Mr. 
Frank L. Perry, Chicago, has kindly consented to 
give bis new and successful illustrated lecture on 
„Curious Things Eleotrical," in connection with 
musical and eleotrical Indian-olub exercises and 
novel pyrotechnio effeots by Mr. George W. Patter- 
son, Chicago. 

Mr. Mercein states that he has secured the usual 
one and one-third fare from the Western Passenger 
Association, conditioned upon 100 oertifioates of 
attendance, which plan was suocessful last January. 
Buy railroad tioket one way and get certificate from 
selling agent. It will be unjust to others to use 
mileage-books or round trip tickets. The railroad 
joint agent will be in attendance at the convention 
all Thursday, January 19th, to oountersign oertifi- 
cates. Mr. James Wolff, 320 Dearborn St., Chioago, 
with Mr. W. W. Low and Mr. George S. Whyte, of 
that city, will have charge of transportation arrange- 
ments for delegates coming from or through Chicago. 

The Hotel Pfister makes the usual reduced rates 
to delegates, Rooms and exhibit space should be 
seoured well in advance. Apply direct to the 
hotel management therefor, and to Mr. Jacob Cloos, 
Cawker Building, Milwaukee, for current or wiring 
needed for exhibits. A banquet, theater parties, 
sleigh rides, eto., are being arranged for, and enjoy- 


able entertainment for all is assured. It is ex peoted 
that the coming convention will be the largest and 
most interesting that the Association has ever held. 


Exports of Electrical Material from New York. 


The following are the exports of ele»trioal mate- 
rial from the port of New York for the week ending 
Deo: mber 24: 

Antwerp— 15 oases, $1,281. 

Australia—683 packages, $12,446. 

Berlin—3 paokages, $606. 

Brazil— 131 cases, $2,941. 

British West Indies—2 cases, $114. 

Chiva—1 case, $35. 

Chili—54 cases, $1,059. 

Christiana—34 cases, $3,815. 

Datch West Indies—4 cases, $62. 

Havre—28 packages, $800; 7 oases, $400. 

Hull—3 cases, $363. 

Japan—21 oases, $683. 

London—236 packages, $9,596. 

Longesand—1 oase, $28. 

Newfoundland —3 oases, $56. 

Newcastle—11 oases, $1,400. 

Rotterdam—2 cases, $216. 

Santo Domingo—9 cases, $153; 1 package, $27. 

Southam pton—12 cases, $639. 

St. Petersburg—4 cases, $336. 

Venezuela—19 cases, $216. 

Vienna—68 packages, $200. 

West Hartlepool—10 packages, $1,060, 
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LEGAL NOTES. 


A jury in the Supreme Court in Brooklyn, N. Y., 
brought in a verdiot on Friday for the defendant in 
the suit of Herman Schienauer against the Brook- 
lyn Heights road for $10,000 damages for personal 
injuries in a trolley acoident. The Court set a new 
precedent in such cases by awarding to the defend- 
ant, the railway company, in addition to the usual 
costa, an extra allowance of $500 on account of the 
diffioulty and expense of defending the action. 

The Supreme Court of Indiana on the 16th inst. 
decided that the franchise of the Citizens’ Street 
Railroad Company of Indianapolis expires in 1901, 
aud that the franchise granted by the city to the 
City Street Railway Company is valid. The effect 
of this decision, if it shall be sustained, will be to 
putthe City company in immediate possession of 
certain streets not now occupied by the Citizens’ 
company, and to give the former corporation the 
right to lay tracks in all the streets now ocoupied by 
the Citizens’ company on the termination of the 
latter’s franchise in 1901. ‘‘It is unfortunate,” says 
the Indianapolis News, ‘‘ that this extremely im- 
portant decisiun was made by a divided court. Three 
jadgee—Howard, Hackney and McC she—ooncurred 
in tbe prevailing opinion, while two jadzes— Monks 
and Jordan—dissented. It so happens that the case 
was decided by three judges who are about to retire 
from the bench. "Thus there is no assurance that the 
decision will stand. If a petition for rehearing is 
filed, as we suppose it will be, the two jidges that 
now dissent will be likely to consider it favorably. 
And no one can guess what view the three rew 
judges will take.“ 

A peculiar suit, which was noticed in ELECTRICITY 
several months ago, was decided in the City Court 
at Savannab, Ga., on the 17th inst. Twelve years 
ago the Brush Electric Light Company of Savannah 
bought in all of ita outstanding stock. A new com- 
pany being formed, the main Brash Company of 
Cleveland, C., agreed to deliver all of this stook. All 
but fifty shares were delivered, and a guarantee bond 
was given for these. Recently these fifty shares 
were sent to Savannah for the collection of interest, 


which, with the principal, amounted to about $20,- | 


000. The Savannah Brush Company sued for the 
stook, which was in the possession of George T. 
Hanchett, of New Jersey, claiming title. Hanchett 
claimed he had received it for a consideration. It 
was estahliehed that it was transferred to bim by his 
uncle, M. E. Avery, of Cleveland, O., who got it 
from the parent Brush Company for servicer rene 
dered. On the ground that it bad thus been ille- 
gally detained, the jury brought in a verdiot in favor 
of the plaintiff, and the Brush Company at Savan- 
nah will get the stock. 

In the matter of the inaolvency of the Union 
Traction Company of Bergen County, N. J., Vice- 
Chanosllor Pitney on the 18:h inst. rendered a de- 
cision in which it is held that tbe olaims of the 


Genera! Electrio Company, which supplied the mo- 
tors to the trolley company, and the Crocker- Wheeler 
Company, whioh supplied the dynamos, should be 
liens on the property and must be satisfied. 

A bill in equity was filed on tbe 20th inst. in the 
U. S. Circuit Court at Pittsburg, Pa., by the Thom- 
son-Houston Electric Company of Philadelphia 
aud the General Electrio Automobile Company 
against the Johnson Company and the Steel Motor 
Company for infringement of patents on certain im- 
provements in switches for electric motors, 

Judge Cohen of the Supreme Court has granted 
an order disoharging Arthur Ingraham as receiver 
of the Eleotrio Railway Company, of No. 1 Broad- 


way, New York. He was appointed receiver in Jan- 
uary, 1897. The asseta realized $3,914 and the 


debts pioved amount to $-9, 141. 

The Ontario High Court of Justice at Toronto, 
Can., on the 20th inst., gave judgment against the 
Government in the suit involving the charter of the 
Canadian Cataract Company, of which W. Rankine 
and F. L. Stetson of New York, and Albert D. Shaw 
of Watertown, N. Y., are members. The Government 
contended that the company forfeited their charter 
rights by failing to develop 25,000 HP. at the works 


and to have ready for use and transmission 10,000 
horse power by the lst of November last, which was 
one of the conditions specified. Tne company pointed 
out that no forfeit or penalty had been mentiooed in 
the agreement for the failare to have the work so far 
completed by November 1, and hased its whole de- 
fense on that contention. It won on this technical- 
ity. 


THE NEWS. 


What is Going On In the Electrical World. ` 


LIGHTING. 


Alexandria Bay, N. Y.—At a public meeting held 
here on the 15th inst., it was voted to request the vil- 
lage board to ascertain, as nearly as possible. the cost of 
an electric light plant, water works and sewerage sys- 
tem, with a view of calling a special election to vote an 
appropriation to procure them. 


Belding, Mich.—The council of this place offers a 
franchise for electric lighting to any responsible person 
or company that will agree to put in a plant. 


Cleveland, N. Y.—The electric light plant which 
furnished power and light for the United Glass Com- 
pany's plant was totally destroyed by fire on the night 
of the 15th inst. The loss is estimated at $3,000. 


Cloquet, Minn.—F. McCormack of Duluth has asked 
the council for the right to establish an electric light- 
iug plant in this village. 


Eau Claire, Wis.—It is announced that the Chippewa 
Valley Electric Railway Company, which owns the 
Eau Claire and Chippewa Falls lines and the Inter- 
urban, has decided to put in a large power plant. It 
will bid for the contract for city lighting. 'The com- 
pany now uses power furnished by the Eau Claire 
Light & Power Company. i 


Green Bay, Wis.—The city council has entered into a 
contract with the Green Bay Gas & Electric Light Com- 
pany to furnish light for seven years from May 1, 
1899. The contract provides that the city may purchase 
the plant at any time, the value to be fixed by three 
experts. 


Houston, Tex.—It is rumored that tbe Houston & 
Texas Central Railroad Company is figuring on estab- 
lishingan independent electric light plant in this city 
for the lighting of its entire yards, offices and bnild- 
ings. The engineers of the company have been given 
the necessary instructions in regard to the enterprise 
and in accordance therewith ara now preparing plans 
and specifications. 


Jeffersonville, Ind.—City Attorney Voight has ren- 
dered an opinion that the ten-year contract with the 
Electric Light Company is invalid. This will leave 
the city at liberty to make a new contract at much 
lower figures. 


Milton, Iowa.—On January 4 the citizens of Milton 
will vote on the proposition of Keosauqua parties to 
establish an electric lighting system. The otlicers of 
Keosauqua company are: President. S. E Irish ; secre- 
tary, P. S. Miller ; treasurer, S. W. Manning. 


Muncie, Ind.—The power house of the electric street 
light plant, owned by the city, was damaged $3,000 by 
explosion on the morning of the 16th inst., and Super- 
intendent William Warner will probably lose his lite. 
Mi. Warner was lighting the natural gas fire under a 
boiler that had not been in use fur sometime. When 
the torch was applied there was a terrific explosion 
caused it is supposed by the accumulation of natural 
gas under the boiler. The superintendent caught the 
full force of the explosion and was hurled & great dis- 
tance through a closed door. The flesh on his hands, 
arms and face was fairly cooked. and he is internally 
injured by having inhaled the flames. 


Pemberton, N. J.—A contract has been awarded to 
Walter Sexton to light the borough of Pemberton with 
electricity. 


Provo, Utah.—L. L. Nunn of the Telluride Power & 
Transmission Company has offered to furnish all appa- 
ratus to reduce the current from the main line which 
belongs to his company to a voltage such as the city can 
use for lighting &t & cost to the city of $1.500, the city 
to provide & house for said plaut. transformer or re- 
ducer. Allapparatus thus furnished he will take back 
&t the expiration of the contract, if so desired, and re- 
fund $1,000, the gross proceeds from the sale of lights 
to be equally divided, the city bearing all expenses of 
looking after its line, etc. 


Sea Isle City, N. J.—City Clerk Chapman has heen 
instructed by the council to advertise for bids for the 
ligsting of the town with arc and incandescent lighte, 


Sherman, N. Y.—J. L. Thayer, C. H. Corbett, W. A. 
Edmunds, T. J. Newell, F. L. Cornish, C. E. Cobb and 
G. D. Marsh have been elected directors of & company 
which proposes to erect an electric light plant in Sher- 
man. The authorized stock of the company is $5,000. 


Spartanburg, S. C.—Julius L. Carson and others are 
forming a company here for the purpose of erecting a 
plant to furnish electric lights and power. 


St. Paul, Minn.—Alderman Krauft, having investi- 
gated street lighting very thoroughly, says that he has 


figures to prove that electric lighting, even at $115.50 a 
laup per annum, is cheaper than gas or gasoline light- 
ing. 


Vineland, N. J.—The citizens’ committee has pre- 
pared a petition to be signed by property holders, ask- 
ing the borough council to bond the town iu the sum of 
$140,000 fur electric lights, waterworks and other im- 
provements. 


Waukegan, Il]. —Mr. Foree Bain, the Chicago electri- 
cal expert, has made estimates and drawings for an 
electric lighting system to ba established here on the 
recommendation of the special committee on electric 
lighting. 


West Silem, Wis. —Dr. E. C. Swarthout of La Crosse 
has entered into a contract with the village authorities 
1o light the streets with sixty 32 cp. incandescent 
amps. 


STREET RAILWAYS. 


Bloomsburg, Pa.—A company composed of New York 
and local capitalists has been organized for the purpose 
of pushing the street railway preject. The company 
will take up the franchise granted by the council ahout 
a year ago to the defunct Bloomsburg Company. Ic is 
the intention of those interested to begin the construc- 
tion of a linc between this city and Berwick at once, 
and later construct a line southward to Sunbury. 


Dayton, O.— It is announce! that an important deal 
i3 nearing consummation for the consolidation of a 
number of interurban electric lines including those now 
in operation and others in progress of construction. 
The reputed deal inciudes the Piqua & Troy line, the 
Dayton & Troy line, preparations for the construction 
of which baveall been completed, and the line which 
has been established and is in operation between this 
city and Cincinnati. Such a consolidation would create 
cne of the longest interurbau systems in the world, and 
it is not improbable that others will be drawn into the 
deal. E. H. McKnight. who is interested in electrical 
properties in Bowling Green, Troy and Middletown, 
and who purchased a controlling interest in the Troy- 
Piqua line recently, says the lines will be equipped 
with the latest improvements. 


Fostoria, O.—The deal with the City Light & Heat 
Company for the city belt lines has been consummated. 
Philadelphia parties are interested, and will also ac- 
quire the lines of the Northwestern Onio Natural Gas 
Company and the property and franchises of the Fosto- 
ria Light & Power Company. 


Gloucester Court House, Va.—The board of super- 
visors has voted a subscription of $30,000 to the Rich- 
mond & Tidewater Railroad Company if their road is 
built from Richmond to Gloucester Puint. The plan is 
to build an electric line to carry both freight and pas- 
sengers, and eventually to extend the line on to Math- 
ews county. At Gioucester Point is deep water, and 
doubtless an important port would be built up there. 


Green Bay, Wis —It is announced that the Fox River 
Street Railway will be sold at public auction on the 14th 
day of January. Theorder fix.ng thisas the date of 
the sale has been sigued by Judge Hastings. 


Greenwich, N. Y.—The compaay which is to con- 
struct the electric railway from Schuylerville to Green- 
wich has purchased from the National Bank of Green- 
wich the extensive water power at Middle Falls on the 
Bittenkill. The price paid is understood to have been 
$10,000. Iudications would seem to point to & speedy 
completion of the road. 


Hackensack, N. J.—‘Senator William Johnson, re- 
ceiver of the Union Traction Company, has been 
ordered by the Conrt of Chancery to sell the roadbed, 
cars, fixtures. buildings and everything else belonging 
to that company in Hudson and Bergen counties. The 
railroad is in operation from North Arlington to Wood- 
ridge, a distance of eight miles. The company has 
secured a right of way as far north a« H ickensack, but 
owing to the demand of this town for $50,000 for right 
of way, which the company could not pay, it went into 
a receiver's hands. The Metropolitan Trust Company 
is tbe complainant in the foreclosure suit. The date 
fixed for the sale is January 27. 


Hartford. Conn.—4A petition to the General Assembly 
has been filed with the S':cretary of State fora charter 
for the Fcirfield & Southport Electric & Water Com- 
pany. Thomas C. Perkins of Hartford, Jeremiah M. 
Sheehan of Newburg, and Howard K. Knapp of Bridge- 
port are incorporatois. 


J.eaven worth, Kan.—A. A. Fenn has been granted a 
franchise by the board of county commissioners to 
build an electric railroad from this city to Kansas City, 
Mo. 'Th^ road will run along the Leavenworth and 
Kinsas City road to Chelsea park, thence through 
Kansas City, Kan., and connect with the Metropolitan 
street car Jine. This is the third preq et of the kind to 
be proposed in the last two years, but Mr. Fenn, it is be- 
lieved. will push the road through. Freight will be 
hauled as well as passengers. 


New Castle, Ind.—The commissioners of Henry 
County have granted a franchise to the New Castle 
Electric Railway Company, consisting of E. B. Phil- 
lips, R.Wisehart, Thad. Gordon, D. P. Jennings, Dx. J. F. 
Thomson and T. B. Millikan. The franchise requires 
work to begin before O: tober, 1899, and one of the pro- 
posed lines finished within six months from that time. 
Several lines are under contemplation within the 
county. 


Philadelphia.—The Interurban Company has decided 
to build a trolley road running through Delaware, 


Dro. 28, 1898.] 


ELECTRICITY. 


898 


Chester and Lancaster counties. The road as planned 
will run from Philadelphia to Lancaster by way of 
Willistown Inn, West Chester, Unionville and Quarry- 
town, to Lancaster, taking in all the small places en 
route. A branch will connec: Oxford and West Chester. 
The officials of the new company are: President and 
general manager, Winslow Mason; vice-president, 
John A. Heaney ; secretary, M. E. Gibson ; treasurer, 
Henry C. Hiles; chief engineer, W. T. Forsythe; di- 
rectors: Thomas Bromley, H. W. Lambirth, S. M. 
Hees, J. Preston Thom»s, Dr. G. Morris Philips, S. W. 
Smith, M. E. Gibson, C. T. Shields, William Garrett, A. 
F. Johnson, Charles O Beaumont, M. S. Way, I. G. Ls 
Fevre, W. Mason and W. M. Franklin. 


St. Louis.—Work is about to begin on an import- 
ant electric railwav line connecting St. Louis with the 
town of Fenton, St. Louis County. The road is to be 
built by the Fenton & Scuthwestern Railway Company. 
The line will be 28 miles long, and run through one of 
the most prosperous portions of St. Louis County, 
touching some of the largest fruit and vegetable farms 
in the State. 


Terre Haute, Ind.—An electric street railway line is 
proposed from Terre Haute west through the cities of 
Paris, Kansas, Charleston and Mattoon, a distance of 
fifty-eight miles. Crawford Fairbanks, of Terre Haute, 
i8 one of the principal capitalists interested in the pro- 

osd line, and with him are associated W. R. Patton, 

. J. Kenny and A J. Fryor of Charleston, and John 
Hamilton, Joseph Montague and H. S. Clark of Mat- 
toon. 


West Chester, Pa.— George F. P. Wanzer is at the 
head of a company which has just been granted a char- 
ter for a proposed electric railway from Pottstown to 
Phoenix ville. 


MANUFACTURING, ETC. 


New York.—Hon. B. D. Woodward, Assistant Com- 
missioner General of the United States to the Paris Ex- 
position, states that the 218.000 rquare feet of space 
already allotted for exhibits from the United States 
have been taken up, aud tbat demands for space are so 
many that almost twice the amount could be utilized. 
In the machinery znd electricity groups alone America's 
request for space already aggregates 300,000 square 
feet. 


Pittsburg, Pa.—Contracts have been let for an exten- 
sion of the plant of the Westinghouse Electric & Manu- 
facturing Company at East Pittsburg which will require 
an outlay of about $200,000. 


Quincy, Il].—The Quincy Coal Company bas made 
arrangements to work its mines by electrical machinery 
and light them by electricity. 


Washington. D. C.—The Distriet Appropriation bill 
carries with it the sum of 36),000 for existing electric 
arc lighting, necessary inspection, and extension of 
present lines. Thearc lights are to cost not more than 
25 cents per night, are to be lighted from fifteen min- 
utes after sunset to 45 minutes before sunrise, and are 
to be operated wholly by underground wires. For 
electricians, ete , for telegraph and telephone service 
the sum of $11,520 is asked ; and a similar sum is asked 
for the purchase of general supplies, including new 
batteries, poles, tools, insulators, etc.; $6,000 is asked 
for the purpose of placing wires of fire-alarm tele- 
graph and police telephone service underground in ex- 
isting conduits. 


POWER AND TRANSMISSION PLANTS. 


Indianapolis, Ind.—A large power house is now be- 
ing designed for John II. Murphey, which is in- 
tended for small manufacturing concerns that require 
power and light iv limited space. The building will be 
90 by 259 feet and will be five stories high, and the cost 
will be from £49,000 to $45,000. The structure will sup- 
ply ade quate quarters for a large number of small man- 
ufacturing concerns. 


Pittsburg, Pa.—The Miller Electric Construction Com- 
pany of this city claim to nave a new plan to utilize the 
power of Niagara Falls, and expect to begin work at 
the falls in a few weeks. The plan will necessitate the 
expenditure of about $500,000. It is proposed to erect 
a large building close to the falls, it being kept in place 
by archors and heavy iron cables. With a series of 
contrivances it is expected to utilize all the force of the 
falling water. Electrical fluid isto be transported by 
conduits and heavy wire to distant points. 


COMPANY MATTERS. 


Akron, O.—The board of appraisers has flled the 
value of the Akron Street Riilway & Illuminating 
Company on the order of the United States Court. The 
total valuation is $932,689 63, including $500,000 for 
franchises. The road is bonded for $1,000,000, and has 
a floating indebtedness of over $100,000 more. It is ex- 
pected an order of sale will be issued early in January, 
when a reorganized company will bid it in. General 
Sam. Thomas will, it is said, be at head ofthe new com- 

ny. which will be capitalized at $2 000,000. The road 

as been in the hands of a receiver for the past eighteen 
months, but with its twenty-fuur miles of track isa 
paying concern. 


Baltimore, Md.—The charter of the Wenstrom Elec- 
tric Light Company has b en sold, but the identity of 
the purchasers cannot be ascertained. It was learned, 
however, that the price paid for the charter was $10,000 
and that it is the intention of those who have acquired 
it to form a company to engage in the electric lighting 


business.—It is understood that the control of the 

Wenstrom Electric Light Company has been secured by 

2 J. Hayward of the firm of Bartlett, Hayward 
Co. 


PERSONAL AND MISCELLANEA. 


Dwight L Clough, the electrician who was recently 
reported to have survived a shock from an electric cur- 
rent of 11,000 volts received at the power house of the 
Buffalo & Lockport Railway, is so far recovered as to be 
able to tell how it feels to be struck by a strong current 
of electricity. When a reporter of the Buffalo '' News" 
questioned him in regard tozheshock, he said: "Well, 
in the first place, the report given out that a current of 
11,000 volts passed through my body was erroneous. 
The correct measure of the current was 1,000 amperes 
under a pressure of between 800 and 900 volts. Yuu see 
the ampere is the measure of volume while the volt is 
the measure of pressure. Withthis correction. however, 
it remains a fact that the chance of living after such a 
current goes through one is about one in 100. As to 
my sensations, I had none. I was filing a brush ring on 
one of the converters. I stood on a rubber mat to in- 
sulate myself, as the machine was running. Uunoticed 
by me, the mat slipped &bout, and in changiug my 
position a little, I slipped with one foot into the well 
under the machino. That threw me against the ma- 
chiue and my foot came in contact with the machine 
frame, completing the circuit. I saw a blinding flash 
which seemed to play about my wris!s. There was an 
explosion. I was lifted from the floor an instant and 
then was burled back. I was conscious all the time 
aud knew what had happened, but I felt nothing. 
Apparently every nerve and function of my body ex- 
cept the brain was for the moment paralyzed. I lay for 
a tew moments and then managed to get to my feet and 
attempted to get to the door, but I seemed unable to 
control my movements and fell again, this time losing 
consciousness. The next I knew was when I regained 
my senses for a time in my room in the hotel." Mr. 


Clough is badly burned about the hands, arms and 


ankles. 


Dr. Wellington Adams died in St. Louis on the 20th 
inst. from pneumonia. Dr. Adams was born in Brook: 
lyn, N. Y., aud was well known as an electrician and 
inventor. He believed himself the inventor of the 
present method of mounting a motor ona single axle in 
the construction of electric street-cars, and brought 
suit to establish his claim, but failed. The proposed 
Chicago-St. Louis electric railway, much talked of at 
one time, was projected by him. His wife, who was 
constantly by his bedside during his illness, said toa 
reporter a day or two before his death: The doctor in 
his delirium talks cons:antly of electricity and of the 
briefs on a patent case in which he is the attorney. 
Such an active mind! How pitiful that he should be 
laid low after the brave struggle he has made against 
adversity. His time, his heart, his money were devoted 
to establishing his rights to the patent—on electric 
power applied to the axle direct—the electric motor—in 
which contest he fought the electric interests of the 
country. He lost and the strain has been too great. 
Worried over his defeat and with his system run down 
in the recent cold spell he easily caught pneumonia.” 


Kansas City, Mo., has a street car line that can defy 
the world to find its equal. It is a modern street rail- 
way in every particular, but it is only two blocks in 
length. Oue of the strangest features of the line is 
that itdoes notrun straight, notwithstanding its ex- 
tremely short length. This miniature road is fitted 
with the most up-to-date equipment, and is operated 
precisely in the same manner as any other road. The 
roid is so short that the time occupied in traveling 
from one terminal to the other is less than one minute. 
The line is not operated merely to retain the frauchise, 
as might be imagined, but it caters to the accommoda- 
tion of passengers, just as do roads of greater length, 
and a great many passengers ride on it during a day. 
The one car used on the line is a large electric car, 
«quipped with powerful double motors, and is fitted 
with a stove and all other furnishings common to street 
cars. 


RECENT COMPANY ELECTIONS. 


Edison Electric Company, York City, Pa.— President 
G. P. Yost; vice-president, C. A. Eisenhart; secretary, A. 
F. Gee«ey; treasurer, C. C. Frick; directors: the three 
officers first named and H. 8. Wiest, Edward T. Moul, B. 8. 
Gilbert and W. F. B. Stewart. 


Fairmount Park Transportation Company, Philadelphia. 
—President, Charles A. Porter; secretary and treasurer, 
Fitaworth H. Hults: directora: Charles A. Porter, Robert 
H. Foederer, Dr. J. H. W. Chestnut, Frederick S Dickson, 
Dr. L.S. Filbert, Bernard Ourrand John B. Peddle. 


Irwin Electric Light & Power Company, Irwin, Pa — 
President, Di. Charles E. Taylor; secretary and treasurer, 
J. L. Ridiouger; directors: the officers and Edward Me- 
Grew, €. F. Bilbelmer and A. N, Humphreys. 


Pueblo Electric Street Railway Company, Pueblo, Col.— 
President. M D. Thatcher; geueral manager, J. F. Vail; 
vice-president and treasurer, A. M: Clelland; sec:etary. J. 
O. Albert; directors: the officers and C. K. Gast. T. H. De- 
vine, H. C. Levis of Schenectady, N. Y., J. S. Bartlett of 
Boston, Mass., aud Francis Fraser of Denver. 


INVENTORS.—We neither purchase nor sell your 
patent, but we examine and report on it to you. If it has 
merit we furnish endorsements of experte that commend 
it to capitalists—and those who can use it. Correspondence 
solicited. Fees moderate. Address 
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COMMERCIAL PARAGRAPHS. 


The Wagner Fleotric Manufacturing Co. of 8t. Louis 
Awarded a Contract for the Largest Trans- 
formers in the World. 


The Wagner Electric Manufacturing Company of St. 
Louis, tbrough its manager of sales, Mr. E. H. Abadie, bas 
secured the largest transformer order ever plac«d in tbis 
country. The magnitude of the order itself is not the only 
surprising condition, but further than this the capacity of 
the unita is 800 horse power larger than any other trans- 
formers installed in this country to date. The contract in 
detail was placed by the Union Carbide Company, for its 
carbide woiks at Niagara Falls, N. Y., lor seven static 
transformers of 200) horse power output capacity each, 
and two static transformers of 500 horse power output ca- 
pacity each, complete with switchhoards fur operating 
them. 

The traneformers are to be of the oil-filled type, with 
water coils for lowering the temperature of the oil. The 
contract was closed on definite specifications as to iron and 
copper losses— full, 34, 12, 4, and 1.10 load efficiency, guar- 
anteed as to temperature rise, also as to insulation testing, 
and guarantees made as to 50 per cent. overload in current. 
As the electrical apparatus installed by the Union Carbide 
Company is subject to the approval of the great Niagara 
Falls Power Company, and as Mr. Stilwell, the managing 
director, has given hisapproval of the specifications agreed 
upon, it will be seen that the Wagner Company is recog- 
nized as capable of undertaking and successfully com- 
pleting any installation that seems feasible in the minds 
of ita ergineers, and isto be congratulated on its success 
in this connection. 

By securing this order, the Wagner Company has estab- 
lished a record as builder of the largest power transmission 
transformers in the world, which, combined with its 40,000 
volt High Tension Transformers now operating in Provo, 
Utah, and Telluride, Colo., p acea the company in the van 


as lea ding the world in the building of the largest single 


unit transformers, and for the highest voltage, a pre-emi- 
nence it has attained in the short period of nine years. 

The company we understand is getting some very large 
orders in bigh potential transmission transformers, where 
the units range from 1(0 to 500 horse power and the high 
tension voltage as high as 40,000 volts. 


The Electric Appliance Company of Chicago are calling 
particular attention to the Jenkins Switch, which is the 
latest arrival in the field of snap switches. The Electrio 
Appliance Company claim that they arein a position to 
sell these switches ata much lower figure than has ever 
been offered before on a first class article. They solicit an 
opportunity to quote prices toall users of snap switches. 


Considerable has been written lately about an old sign 
in possession of the Western Soclety of Engineers at Chi- 
cago. The words '' Harper'a Ferry,“ painted in black, 
stand out as boldly as when they were first formed by the 
artist's brush, whilethe wood around the letters, which 
was painted with white paint, has worn away about one- 
sixteenth of an inch. It is asserted by the writers that no 
paint manufactured nowadays is equal in durability to 
that which was applied on the old sign. 

Mr. William Hooper, of Ticonderogs, N. Y., does not see 
anything specially remarkable in the preservation of the 
old sign and claims that there is just as good a paint made 
nowadays as then. lle adds: I have seen signs that 
have been paint: d with black psint directly on the clap- 
board of the building. The lettering was good after the 
paint on thebalauce of the building had disappeared, and 
after this the whole building was painted over, lettering 
and all, and the lettering obliterated; yet in ten years 
afterwards the old black lettering appeared again quite 
freshly to view. I suppose the paint for the lettering was 
made of linseed oil and lampblack. I believe, however, 
that finely ground graphite mixed with pure linseed oil 
will last as long, or longer, than any other paint ever 
known of or used. I hada large iron casting which Jay in 
my mill yard for over thirty years. It was painted with 
only one coat. The old casting was broken up and sold 
for old iron last month, and I noticed that the paint on the 
pieces of casting, even after being broken up, looked quite 
fresh. f 

“Ifthe surface to be painted is perfectly dry when the 
finely ground graphite is applied, the paint will prove the 
most lasting paint known, because if time eliminates all 
of the oll, the graphite seems to adhere to the surface 
painted just the same asa piece of paper or wood will ap- 
pear after it has been rubbed with a lead pencil or a piece 
of graphite, No other pigment known to me will remain 
on the surface painted after the oil has been thoroughly 
destroyed. With the experience I have had with graphite 
paint, I thoroughly believe if any dry surface be covered 
with graphite paint and left untouched fora period of 80 
yesars—by which time the oil will bave disappeared—no 
doubt a letter could be written p'ainly on the surface by 
using a piece of large wire or nail after smoothing the end 


of the wire or nail which is to be used as a pencil. I have 
done all this and shown it up to others. Writiog with the 
piece of wire polishes the grapbite which adheres to the 
surface, showing that it is there still,” : 
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INCORPORATIONS. 


Tbe Electropathic Company, Buffalo, N. Y.—to manu- 
facture electrical apparatus. Capital stock, $1,000. Di- 
rectors: Alfred C. Sheu, Helen Z. M. Rodgers and Elbert 
Rodgers, Buffalo. 


The Municipal Police Signal Oompany, Chicago—to 
manufacture electrical eiguals. Capital stock, 225, (00. 
Incorporators: John Mackin, N. Banks Cregier and 
Henry Shafer. 


The Briton Power & Electric Company, Briton, 8. D. 
Oapital stock, 28,500. Incorporators: Charles Hamilton, 
Henry L. Stokes, Eugene A. Cooper, George Thiel and Jo- 
seph Barber. 


The Hamilton & Eaton Electric Street Railway Com- 
any, Hamilton, O. Capital stock, $10,000. Incorporators: 

. H. Shallenberger, James A. Walker, J. E. Anderson, C. 
F. Elliott and J. C. Unzicker. 


The William Porter's Son Company, New York—to 
make fixtures for oll, gas and electric illumination. Capt- 
tal stock, $100,000, all paid in. Incorporators: Annie M. 
Porter, W. H. Porter and N. E. Porter. 


The Leadville Water Works Oompanv, Leadville, Col.— 
to acquire the property and franchises of the Leadville 
Water Company, and to erect plants for the generation of 
electricity and the compression of air. Capital stock, 
$400,000. Directors: Henry B. Cleaves, D. B. Wesson, W. 
E. Hawks, C. N. Priddy and W. W. Mason. Branch oftices 
of the company will be established at Boston, Mass., and 
Portland, Me. 


The Electric Indicator Company, Louisville, K y.—to 
manufacture and sell electrial appliances, especially the 
indicator, upon which letters patent were granted to J. D. 
Keene and J. J. Roberts. Capital stock, $30.000. Incorpo- 
rators: J. D. Keene, Ben T. Venderink and C. S. Dodson. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED DECEMBER 20, 1898. 


ELECTRIC RAILWAYS AND RAILWAY APPLIANCES. 


616,120. Railway Switch. Edwin S. Leaycraft, Jersey 
City, N. J. Filed Feb. 3, 1593. 

616,331. Pneumatic Motor for Electric Appliances for Cars. 
Olarence A. Evans, Upland, Pa. Filed July 13, 1897. 
616,403. System of Elecsric Traction. Michelangelo Cat- 

tori, Rome, Italy. Filed Dec. 24, 1897. 

616,435 Electrically-Welded Joint. Richard Eyre and 
William Dishung, Johnstown, Pa, assignors, by mesne 
Seale mene d the Lorain Steel Company of Ohio. 
Filea Feb. 7, 1898 

616,436, 616 437. Electric Welding. Henry F. A. Klein- 
schmidt, Johnstown, Pa, assignor, by direct and 
mesne assign menta, to the Lorain steel Company of 
Ohio. Filed Feb. 7, 1898. 

616,102. Car- Fender. Feier Heesem, Pittsburg, Pa. Filed 
Feb. 17, 1897. 


ELECTRIC LIGHTS AND APPLIANCES. 


616,111. Are-Light Regulator. William J. Kelly, Boston, 
Mass. Filed Jan. 29, 1896. Renewed June 1, 1898, 
616,276. Illuminant for ‘Incandescent Electric Lamps and 
Process of Making. Orlando M. Thowless, Newark, 

N. J. Filed Jan. 31, 1896. 


ELECTRICAL MACHINERY AND APPARATUR. 


616,110. Electric Switch. William J. Kelly, Boston, Mass. 
Filed May 1,1897. 

616,2 5. Field- Magnet for Electric Machines, Sidney H. 
Short, Cleveland, O. Filed July 28, 1898, 

615,813. Electric Generator for. Cycles. or Other Vehicles. 
James Moores aud Henry O. Farrel, Manchester, Eng- 
Jand. Filed May 24, 1898. 

616,893. Combined Bearing and Power-Transmitting De- 
vice. Carl O. C. Billberg, Lewisburg, and Paul A. N. 
Winand, Philadelphia, Pa. Filed Nov. 23, 1897. 

616,405. Automatic Magnetic Circuit-Breaker. Charles M. 
Clark, New York City. Filed May 27, 1598. 

616 417. Indicator. Frederick Hackmann, Milwaukee, 
Wis., assignor, by direct and mesne assignments, to 
the Automatie [ndicator Company, same place. Filed 
Nov. 26, 1897. 


TELEPHONE AND TELEGRAPH APPARATUS. 


616,136. Auxiliary Fire-Alarm-Telegraph Apparatus. Bar- 
tholomew Oehmen, New York City, assignor to the 
Gamewell Fire Alarm Telegraph Company, same 
place. Filed Jan. 14, 1898. 

616,186. Microphone Containing Granular Carbon for Re- 
taining Material in Position. Lars M. Ericsson, Stock- 
holm, Sweden, assignor to the Aktievolaget L. M. 
Ericsson & Co., rame place. Filed April 6, 1898. 

616,222. Telegraph- Repeater. Frederick W. Oole, New- 

ton, Mass. Filed Aug. 5, 1893. 


MISCELLANEOUS. 


616,070. Machine for Measuring Wire and Indicating Its 
Weight. James P. Barron, John R. Logan and Martin 
8. Sheridan, Pittsburg, Pa. Filed Oct. 25, 1897. 

616,079. Electrical Burglar-Alarm. Clyde Coleman, Chi- 


cago, III., assignor, by mesne agsignments, of two- 
thirds to George P. Jones, same place. Filed June 29, 
1896. 


616,052. Thermostatic Auxillary Fire-Alarm System. Al- 
bert H. Cross, New York City, assignor tothe Game- 
well Auxillary Fire Alarm Company, Boston, Mass. 
Filed June 1, 1898. 

616,139. Method of Electrolytically Treating Straw or 
Other Fibrous Material. Goldsbury H. Pond, Ash- 
burnbam, Mass. Filed July 9, 1507. 

616,148. Magnetic switch. Charies E. Scribner, Chicago, 
III., assignor to the Western Electric Oumpany, same 
place. Filed April 23, 1897. 

616,165. Carbon for Electric Welding. George W. de 
Tunzelmann, London, England. filed Feb 25, 1898. 
616,174. Electric Voting Machine. Frank 8. Wood, Bos- 

ton, Maas. Filed Jan. 16, 1897. 

616,180. Electric Operation of Elevators by Three-Button 
Push- Systems. John D. lhlder, Yonkere, N. Y., as- 
signor to the Otis rrothers & Company, New York 
City. Filed Dec. 16, 1897. 

616,339. Ammeter for Alternating Electric Currents. 
Waldo A. Layman, St. Louis, Mo. Filed April 4, 1898. 

616,358. Electrically-Operated Regulator for Dampers, etc. 
George F. Richardson, Hartford, Conn. Filed April 
15, 180. 


TELEPHONE AND TELEGRAPH. 


A bill has been introduced in the U. S. Senate providing 
a penalty for any failure of the Chesapeake & Potomac 
Telephone Company to lower its rates as provided by law. 
The bill recites that not more than $50 per annum shall be 
charged fora telephone placed in a hotel, store or office or 
other place of business in the District, and not more than 
$36 per annum for residences, unlimited service to be fur- 
nished in each case. Failureto comply with this law will 
incur a fine of £500 for each offence. It is further provided 
that if the Chesapeake & Potomac Telephone Company 
does not notify the District Commissioners within thirty 
days from the passage of the act that they will comply 
with these requirements they are to be prohibited from the 
use of the streets and avenues of the city for their con- 
duits, and the Commissioners are to dispose of the privi- 
leg» of operating a telephone service in the District of Oo- 
lu ubia to the highest bidder. 


Mayor Quincy of Boston has signed the bill granting 
the Massachusetts Telephone & Telegraph Company the 
right to construct liaes and furnish telephone service ín 
Boston. The company, according to the provisions of the 
bill, must begin construction by July 1 next and have its 
lines in operation in two years, The Massachusetts com- 
pany is associated with the Boston and New York Tele- 
phone & Telegraph Company which was incorporated at 
Trenton, N. J., on the 16ih inst., with a stated capital of 
$1,000,000. The men prominently interested in both of the 
companies are Zephaniah S. Holbrook, of Oambridge, 
Mass., who will probably be the president; Oakes Ames, 
Milton, Mass.; Frederick A. Spear and Charles E. Adams, 
Lowell, and J. Stewart Rusk, Boston. 


The Columbia Telephone Company, of Columbia, Pa., 
has completed its line to Mt. Joy, where it has secured a 
large number of subscribers. The lines of the company 
will soon be extended to Elizabethtown and thence to 
Lebanon where a local company has been organized. An 
extension will be also made from Mountvilie along the 
pike to connect with the independent company now build. 
inga line from Lancaster toward Columbia. The York 
Telephone Company's line has been erected to within a 
few miles of Wrightsville. When it reaches the latter 
place connection will be made with the Columbia company. 
With York and Lancaster connected by a local company 
the monopolists will soon sze their finish. 


It is stated in the St. Louis Chronicle that General Mana- 
ger H. J. Hanfore of the Kinloch Telephone Company 
has just issued the fourth bulletin of the Kinloch tele- 
phone system, containing 2,219 names, an increase of 572 
over the last Issue. Manager Hanford says that the com- 
plete directory of the 4,600 telephones now in place in St. 
Louis will be issued in the early part of January. There 
are l. OO other contracts for telephones which the company 
will soon take up. The company will endeavor to put up 
and connect 50) phones a week until the entire system is 
complete. 


Stephen P. Stone, Dan!el H. Stone and Charles H. Stone, 
of Beaver, Pa., and H. C. Patterson, H. H. Patterson and 
James P. Stone, of Beaver Falls, are the incorporators of 
the Pennsylvania Telegraph & Telephone Compauy. It is 
the intention of the company to consolidate the independ- 
ent lines operating in New Oastle, Youngstown, Butler, 
Erie and down the Ohio river as far as Wheeling, includ- 
ing Hookstown, East Liverpool, Wellsville and Steuben- 
ville. 


A conference of the business men of Peoria, Ill., with 
the Central Union Telepbone Oompany, in regard toa 
reduction of rates, resulted in a change of schedule lower 
ing the charges on all classes of service from 10 to 35 per 
cent, The prompt action of the company is attributed to 
the fact that an independent telephone company has a 
franchise for the installation of a plant in Peoria, al- 
though no work has yet been done, and it is thought that 
the reduction was inade in the hope of scaring the new 
company out. 


The amended sections of the ordinance approved March 
81, 1896, by the Philadelphia councils granting permission 
to the Standard Telephone & Telegraph Company to con- 
struct and operate a system of electric wires, conductors 
and cables through and under the streets of the city, came 
before the select council ata special meeting held on the 
23d inst., and was passed by a vote of 27 yeas to 8 nays. The 
amendments to the original ordinance are principally such 
as give the company a longer time in which to get their 
system into operation, and also permit the placing of wires 
over and across streets. 


A correspondent of the Macon, Ga., Teleyraph, writing 
from Lizella, Ga, says: The Macon & Birmingham Rail- 
way has no telegraph line, and as yet no telephone system 
has been brought into this neighborhood. This would be 
a fine location for a telephone system connecting us with 
Macon, and through Macon with the rest of the State. 


Will not some of the capitalists who read the Telegraph 
take note of this and investigate the cpportunity here for 
profits in tLis line?" 


Congressman Corliss of Michigan has introduced a bill 
in the House of Representatives providing for a Govern- 
ment cable from some point on the Pacific coast of the 
United States to Hawaii, the Philippines and Japan. The 
bill proposes to secure an appropriation from the Treasury 
to build and equip a cable which would be used for com- 
mercial and other messages at rates to be established by 
the Postmaster-General, who will have charge of it. 


The Bell Telephone Company has been endeavoring for 
some time to get the control of the Western Indiana and 
the Jasper County telephone companies, which control a 
large number of exchanges and many miles of toll lines, but 
at a meeting held at Lafayette, Ind., on the 20th, the Bell 
proposition was rejected and a 25. year contract was entered 
into by the above companies with the Lafayette Independ- 
ent Telephone Company and the new long-distance tele- 
phone company of Indianapolis. 


The Kansas Oity, Mo., Times of the 20th inst. states that 
the Standard Telephone Company is now building through 
Kansas City and will open an office there ina few days. E. 
Peterson will be the manager. The company bas now about 
1,000 miles of line and reaches most of the prominent towns 
in central Missouri. Tbe company expects to reach St. Louis 
with its lines in about sixty days. 


The Perry Electric Company of Peoria, Ill., which is to 
introduce the automatic telephones in that city bas secured 
its incorporation papers at Springfield. The capital stock 
is 82 500. The incorporators are Nathaniel V. Perry, Ralph 
E Seymour aud Dwight R Chapman of Peoria. 


The American District Telegraph Company of Ohio has 
been icorporated at Oolumbus with a capital of $50,000, to 
conduct a messenger service with call boxes and all neces. 
sary adjuncts. The company intends to operate through- 
out the State of Onio. 


The long talked of telephonic communication between 
the two Russian capitals—Moscow and St. Petersburg—is 
likely to become an accomplished fact before the end of 
the year. It will prove an inestimable boon to business 
men, as telegraph messages require ten or twelve hours for 
transmission. 


Owing to certain alleged irregularities in the ordi- 
nance granting the use of the streets and alleys of the 
borough of Homestead, Pa., to the Homestead Telephone 
Company, thecouacil of that borough threatens to revoke 
the franchise recently given the«ompany. 


Wm. N. Turner, and Emma B. Turner, his wife, have 
been granted a telephone franchise by the Common Coun- 
cil of North Veruon, lud. Long distance connection will 
be made. Business houses will be charged 81 50 and resi- 
dences $1.00 per month. 


E. H. Rolston, manager of the Hanover telephone sys- 
tem, was at Hopkins, Mo., a few days ago preparing to put 
in a system which will be owned by a local company. It 
is expected that a system of seventy-five ‘phones will be 
in operation at Hopkins in a few weeks 


The United Telegraph, Telephone & Electric Company 
of Chicago has certified toan increase in the number of its 
directors from five to niue. 


At Monroe, N. O., W. 8. Lee, J. M. Belk and R A. Mor- 
row are organizing a company to establish a telephone 
system. 


New Companies Incorporated. 


The Columbia & Northern Telephone & Telegraph Com- 
pany, Colville, Wash. Capital stock, $15,000. 


The Pennsylva iia Telegraph & Telephone Co.npany, 
Beaver Falls, Pa. Capital stock, $50,000. 


The Youngblood Stampers Telephone Company, Benton, 
Iil.—Oapital stock, $12,000. Incorporators: R. A. Young- 
blood, F. H. Stampers and N. H. Youngblood. 


The Lexington Telephone Company, Lexington, Tenn.— 
to operate telephones. Authorized capital, $200,000. Ine 
corporators : J. E. Meleall, H. E. Gruner, E. J. Tiuberlake, 
O. G. Gathing and W. T. Watson. 


The Columbus Citiz :ns’ Telephone Company, Columbus, 
O.—to operate a local telephone system. Authorized cap- 
ital, £500,000. Incorporators : H. D. Critchfleld, E. R. Sharp, 
J.B. Hanna, J. B. Hoge, F. A. Davis, W. A. Hardesty and 
H. A. Landman. 


The Putnan County Telephone Company, Green Castle, 
Ind.—to operate a plant and line in Putnam and contigu- 
ous counties. Capital stock, $10,000. Directors: F. C. 
Gilmore, C. C. Hartand Jesse Richardson. 
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ELECTRICAL SECURITIES. 


| Phe subjoined quotations of Electrical Securities dealt in at the leading commercial centers are compiled from special reports received by Exectarcrry from a variety of sources. 
The utmost care is cxercised in their collection and preparation, and every effort is made to secure accurate and reliable information. The management of this journal will esteem i$ 
a favor to have brought to their attention any inaccuracies readers may discover in these columns, 


Abbreviations 2 crt. indb., certificate of indebtedness: coll. collateral; cons., consolidated; const., construction; conv., convertible; com., common; deb., debentures; exten., 
extension; gen., general: g., gold; guar., guaranteed; inc., income; imp., improvement; pd., paid; pfd., preferred; mtg.. mortgage; tr., trust; A., annually; S., semi-annually ; 
Q., quarterly; A. & O., Apl. and Oct.; F. &. A., Feb. and Aug.; M. & S., May and Sept.; J. & D., July and Dec.; J. & J., Jan. and June. 


STOCKS. 


PASSENGER RAILWAYS. | 


Capital Stock. 
———| Rate and Date ot 


NAME. Par Authorz'd| Issued. Last Div. Bid. Asked. 
Albany, N Y.- Dee 27: | | 
Albany Ry. OOoOoOo ... 100 2,000,000 $1,750,000/1 * Q., Aug 98, 150% 18t 
Troy City Kall y O0. cora S s 100| 2,000,000| 2,000,000 k Q., Aug. 98. 55 67 
Traction Oo. (Saratoga) 100 50,000 50,000 PEDES A " s 
Allentown Pa.—Dec 27: 
Allentown & Lehigh Val. Trac. Oo 4,000,000} 1,600,000] ........ ae . | 18 
Bridgeport, Conn- Dec 27. 
Bridgeport Traction Co...... e.e... 100 2,000,000 2,000,000 1 * Aug., '97. 50 ov 
Baltimore, Md.- Dec ?7: 
Baltimore Oity Passenger Ry. Oo. 25 6,000,000| 2.500,000|5 X S., July 2, 8. a 
aBaltimore Consolidated Ry. Co.. 25) 10,000,000] 9,177,0002 % S., July 15, '98 | 81%| 82 
Central Ry. Co. of Baltimore City.. 50 200,000 300, Oc s % A. Dec, 1897. " 
Boston. Mass. Dec 27: 
New England Street Br: a CRAS RAT 25| 5,000,000| 1,081,925] % Q., Jan.15, *97.| 184 1834 
North Shore Traction .... com. 100 4,000,000] 4,000,000) ............ 12 15 
North Shore Traction Co........ Pfd.| 100| 2,000,000} 2.000. 0006 % 8., A. & O. 82 
b West End Street Ry. Co......com | 50 10,000. 000 9. 0. 0003 % % S., Oct., 98. 89% 9) 
West End Street Ry. Co...8 % pfd. 0 4. 400.000 6. 400, 000 % S.. Oct. 1. 98. 10 | 110% 
Boston Elevated R. R..................| 100| 10,000,000 2 & Aug. 93, 82%| 83 
Brooklyn N. Y.- Dec 27: 
Brooklyn City & Newtown Hy......| 100| 2. 000, 000 1.923.4002 % Feb. 1, 1898. |250 | .. 
Brooklyn Rap. Transit Oo., tr certf..| 100 20, 000, 000 20,000,000] ..... 7634) "674 
Brooklyn Heights Railroad..... |....| 200.000  200.000| ............ x : 
*dBrooklyn Oſty RR......... guari 100 12,000,000! 12,000,000/2% % Q., July, 98. 2894 £40 
Brooklyn, Queens Oo. & Sub. RR.|....| 2,000,000} 2,000,000} ............ 2. di 
Coney Island & Brooklyn RR.......| 100} 1,000,000| 1,000,000) % Oct. 1,797. 250 | 230 
Kings County Elevated.............|....| 4,750,000| 4, 750.000 4%| 5X 
Kings County Traction Co....... 100 4,500,000} 4,500,000]! X July 26, 97 48 is 
Nassau Electric Railroad .......pfd.|...... 6,000,000} 6,000,000) ....... 0 € 
fAtlantic Avenue Railroad........ 50| 2.00, 000 2,000,000| ............ sec M rez 
Brooklyn. B & W. E. Railroad..|....| 1,000,000| 1,000,000) ............ on "res 
Buffalo. N. Y.- Dec 27: 
Buffalo & Niagara Falle Elec. Ry. . 100| 1,250,000} 1.250,000 8 70 66 
Buffalo Railway Qo.... 2 2% „„ 6 6 % „%„%%% 6 „„„% 100 6,000,000 5,870,500 1 X 2 Dec., '97 76% 787 


Columbus O.- Dec 27: 


Columbus Street Railroad...........| 100} 8,000,000] 8. 000, 000! * Q., Aug., 8. 60 | 65 
Columbus Centra: Street Railroad. . 100 1, 500, 000 1. 500. 000 — s. .. 
Charleston, = EE Ms 
Charleston ty y. TT 50 100,000 100,000|3 & 8., Jan. 198 eo ee 
@nterprise City RE. Oo. 25 1,000,000 i „„ oo T 
Chicago, p 27: 
Ohicago City Ry. Oo...........-.....| 100| 12,000,000] 12,000,000|8 94 295 297 
Ohicas & South Side R. T. ER aooe 100 10,823,800 10,823, oe n [EN NN pte 
Lake Street Elevated RR............| 100! 10,000,000] 10, 000.00 OOO... 18 
Metropolitan West Side Elev. Ry...| 100| 15,000,000| 15, C00, Ohl ll ee 4 
Met West Side El. const. stk........ 100 15,000,000} 2,500,000} (wh. " "m 
North Chicago Street RR........&...| 100) 10,000,000] 6,600,000/8 & Q., Oct., 98. 224 | 225 
North Ohicago City RR............| 100} 500,000 249,900| ...........- - S 
South Chicago City Rallway........| 100! 2,000,000] 1,603,200| ......... ee ee 
West . St. RR. Oo............| 100 20, 000, 000 18, 189,000 15% 3% Q., Nov. 98 | 98 P 
icago est Div. R TIPPS KUAT. "ese 1,250,000 624.900 85 % ee ee 
WOhicago Psesenger Ey......guar.| 100| 2.000,000| 2,000,000/5 & B. .. us 
Cincinnati, Ohio.—Dec 27: 
Oindinnati Inc. Plane R/. e«QOm. 000 š ee te A b Se 
Cincinnati Inc. Plane Ry..... ; pid. 50 120 899 tho 000 25€. Feb., s. 
Oincinnati, Newport & Cb... . 190 4.000 000 8,500,000] . . -~ | ox 
ncinna roe . Mert *| BO 18,000,000 14,000,000] 1 * Q., Jan., 98. 11824 119% 
Mt. Adams & Eden Park Inc. Ry. 50! 2,500,000| 2, 200,000 1 C., Jan., 98. | -- a 
Cleveland, Ohio.—Dec 27: 
Axron, Bed. & or Elec. By..... **| 100 1,000,000 1,000,000 A * Jan " *08 40 49 
Cleveland City B 666 2 6 6 „ 6 6 100 8,000,000 7,600,000 4 ., Oct., 198, 22 t8 
Gleveland El e J. 100 12,000,000 12.000.000 % X Q., Oct., 98. 82 8244 
Detroit, Mich.— Deo 27: 
Detroit Citizens’ Street Ry.......... 1, 250, 0000 100 
H. Wayne & Belle Isle Ry.......... 100 400000 00,0005 & Jui. igs, 178 
Ra id ailwa Oo. osveeves „ „%%% „% %6%„%„6„%%7[ eas 250.000 250,000 2 6 6 „„ „66666 660 90 100 
it El c Rail wa . 1.000.000 1,000,000 e e es gU Ste v. 
Wyandotte & Detroit R ver Ry..... 100 250,000 200, 000 696960 22260 100 110 
Dayton Q.—Dec 27: 
City Railway OO. ceccvonccces . oom. 100 1.500.000 1,470 600! 1 x Q. Jan.1 '98. 108 3% 109 
Oity Railway Oo......... esses pid. 800 600,000 : ^98 185 
Peor lo's Street Railway. ke E100 e AX hien ais 106 oh 


c Sonselldatt TE Baldi Traction Co n'Ra 

a Consol ono more on Company and Oitv & Suburbe {lway Com . 
Gompany controla Oitisens’ Railway, North Baltimore Passe r Hallway. Baltimore 
& Curtis Bay Street Railway, Baltimore & Powhatan Bail way, Pimlico & Pikesville Railway 
end Wallbrook, Gwynn Oak & Powhatan Railway and Park. 

b Leased to Boston Elevated Railroad Company. 

e Owned by Brooklyn Rapid Transit COompanv. 

d Leased to Brooklyn Heights Railroad. Co., which guarantees 10 aon capital stock. 

s Stock owned by Brooklyn Rapid Transit Company; road operated by Brooklyn Hts. Oo. 

f Stock owned by Kings County Traction Company; road leased to Nassau Electric RE 

Owned by Atlantic Ave. RR. and leased to Nassau system. 
f e» per share on pithy dena capital paid as rental by lessee—W est Chicago 8t. RR. Oo.; 
rth Chicago Street Railroad Company. 

4 Controls by lease Ohicago West Division Railway, Ohicago Passenger Railway, and 


Company: $025,100 of stock ed b Ten Ohi ctl — 41 

5 own y s 

b Majority of stock owned b 1 Division Railway Company: 5 X on 81190, 
cago Railroad Oompany, lessee, 

Jaca ^5 Ry. Oc, has purehased the Mt. A, & Eden read, assuming its bonds. 


PASSENGER RAILWAYS. 


Capital Stock. 
NAME. Par Authorz'd| Issued. - 
Hartford Conn.—Dec 27: 


Hartford Street Ry. Oo 
Hartford & West Hartford RR ..... 


Holyoke Mass.— Dec 27: 
Holyoke Street Ry. ((o.. 


Hoboken, N. J.—Dec 27: 


Bato and Date of i 
Last Div. Bid. Asked, 


1000 $4,000,000] 6200, 0008 & 8., Jan., 98. 140 =. 
100 1,000,000} 247.000 — 


100 400, 000  400,000/8 % A., Jan., 98. |185 | 200 


North Hudson Oo. (N. J.) Ry. Oo. ee 25 1,250,000 1,000,000 8 X. 1892 106 es 

Indianapolis, Ind- Dec 27. 

Citizens’ Passenger Ry soe 5,000,000] 8.000, 000 33 | . 

LaneasteP, Pa.—Dec 27: 

Pennsylvania Traction Oo..........| 100| 10,000,000) 9,900,000! ...... .. pos T" 
Lancaster & Col. Electric Ry.....|---| n , 9 . ... ss = 
West End Street Railway...... Ape es 9ꝙ.̃. . ss e» 

Louisville, Ky.— Dec 77 : 

Louisville R.. „„ eon. 100 4,000,000 8,500,000 295 %., Oct., NJ. 85 40 

Loulsville Ry... © eee seen © oo Cees pfd 100 2,500,000 2,500,000 2 ? * , Oct. L '€8. 101 108 

Minneapolis, Minn.—Dee 27: 100| 17,000,000] 15.010.000 28 | 81 

Twin City Rapid Transit. . . .. com. », daly „ 

Twin Oity Rapid Transit. . 7 9$ pfd. .. 8,000,000) 1. 714, 200134 &. Jan., 98. 101 | 108 

Montreal, Canada. Dec 27: 

Montreal ede Ry. Oo . . . . 4,000,000} 4,000,0008 % S., M. & N. ned 284 

Toronto Street Ry. Oo.... ..........| 100) 6,000.000 6,000,000 14 * B., J. & J. 10674. 106% 

Memphis, Tenn. Dec 27: 

Memphis Street Railway Co. . .. . 100] 5600, 000 600, oo ( 16 | æ 

New Haven, Conn.- Dec 27: 

Fair Haven & Westville RR.........| 25] 1,500,000| 900. 000 8 96 S., Sept, "98. | 80 | .. 

New Haven Street Railway OO. . . . 100 1,250,000| 1. 000.000 2% % A., July 98. 60 | 80 

New Haven & Centerville — 2 100 700,000 800,000 sesceccseess fees 72 oe 

Winchester Avenue RR.............| 25] 1,000,000} 600, 00 · U 45 | .. 

New Opleans, L8.—Dec 27: 

Canal & Claiborne RR. Oo..........| 40|  240.000| 2240, 000 & S., Jan., 98. |152 | 200 

New Orleans & Carrollton RR......| 100| 1,200,000| 1. 200. 000 1% * Q., Jan., 98, 122 | 127 

New Orleans Traction OO... . . com. 100) 5,000,000} 5. 000.000 . . . . 2 2 

New Orleans Traction Co.......pfd.| 100| 2,500. 000 2.500, 000 . 854| 11 

a Crescent City RR............. guar. 100 2,000,000} 2.000.000 8 % 8., Jan., 988. 18 | 21 

New Or. City & Lake RR. . . . guar. 100 2. 000.000 2,000,000 1 % S., Jan., 8. se | o 

Orleans Railroad. 50 500,000 145.000 152 %. June, 94. | 25 | 27 

St. Charles Street Railway..........| 50] 1,000,000} 1, 000, 000 1% 26. Jan., 98. 54 58 

New Y oPkK-Dec 27: 

Centra! Crosstown RR...............| 100| 600, 000 — 600,000 244 % Q 255 | 260 
eChristopher & 10th Sts. RR..guar.| 100 650.000 — 650,000 2 % Q., July,'98, 0 | .. 

Dry Dock, E. Brdw'y & Battery RR. 100 1,200,000| 1,200,000 174 % N., Aug., 98. "ud 98 

dMetropolitan Street Ry. Co.. ... 100 80,000,000 80,000,000 174 2$ Q., Oct., 98. |11274| 19224 
eBleecker St. & Fulton Fy.Ry.guar| 100 _ 900,000) — 900,000 74 2$ A., July,'98. | 85%) 84 
Broadway & Seventh Ave...guar.| 100 2,100,000| 2,100,000 27$ % Q. 125 Mis 

n.Park,N.&E. Rivers RR. guar 100| 1,800,000. 1,800,000 274 & Q. phan Ib ee 
Eighth Avenue BE sci ehe 100 1,000,000 1,000.000 W eeeee t60 400 
142d St. & Grand St. Ferry RR.guar| 100 750,000 748,000 4^4 X Q. 960 | 880 
jNinth Avenue K.... . ..guar.| 100 — 800,000 800,000] Mise 175 | 100 
kSixth Avenue RR............guar 100| 2,000,000) 2,000,000. „ 209 210 
(Twenty-third St. R. R. Oo..guar.| 100) „ 600.000) 600.000 1% % Q. 1 

Second Avenue RR... . 100 2,500,000 1,862,000 2 % Q., July, 98 |181 185 

Third Avenue RR........... . 100 12.000.000 10,000,000 $2 p. sh. Aug. £8. |165 | 168 
mn42d St., Manhatv'le & St. Nich. Av 100 2,500,000 2,500,000 Ge e 76 80 

* Union (HuckJaberry) Ry. MATES 100 2,000,000 2,000,000 999990909 000000000 175 200 

s F 100 15,000,000! 15,000,000 56 | 561; 

Consolidated Traction Co. ot N. J... 9:5 pé hebr 8 * 
Newark Passenger Ry..... ad ..| 100| 6,000,000; 6,000,000 27 7 ee 19 * 
nRapid Transit Street Ry.........| 100 504.000 504.000 114 % A. 196 | 205 

Pittsburg, Pa. Dec 27: 

Allegheny Traction Oo...... eee. ...| 50) 500,000 500.0000 —— oe ee 

oOonsolidated Traction O0. . . . oom. 50| 15,000,000) 15, 000.000 2 X, Jan., 98. 2184] 2174 

Consolidated Traction Oo......pfd.| 50 16.000. 000 18, 000, 000 3 . May. W. 59% 55% 
pOentra] Traction Oo...............| 50| 1,500,000) 900,000 132 % Nov. 7, 98 - 
qOttizens' Traction Oo.............| 50| 8,000,000| t8.000,000 6 % A. 64 | 65 
rDuquesne Traction Oo........... 50 8,000,000 15.000 000 € % A ee oe 
sPittsburg Traction Co. 50 2,500,000, 1,900,000 8>: , Nov. 7, 68. x 

Fedral St. & Pleasant Valley Ry..| 25| 1. 400.000 1,400,000 24 &, Jan., 88. 234| 27 

Pgh., Allegheny & Man. Trac. CO.. . 50 8,000,900! 12,994,889 2%, Aug., '95. . T 

P'tteourg & Birmingham Trac. Ry. 25| 8,000,000} 8,000,000 8852 Jan., 90. 2484) 2434 

Pittsburg & West End Ry........... 50| 1,500,000| 1,500,000 5 % A., June 80,98.| .. ES 

Second Avenue Traction Co., com. 4,000,000, 14,000,000| . — T ee 

Suburban Rapid Transit Co... 50! 800,000 200,000) ..---....... ee - 


è Unlisted. f Full paid. | Outstanding. f Ex div. 

a Leased to New Orleans Traction Company at6 X on stock. 

b Leased to New Orleans Traction Company at 8 X on stock. 

o Leased to Central Orosstown Railroad at on stock and interest on bonds.. 

d Operating the former Met. Trac. system, that corporation having become extinct. 

e Leased to 28d Street Ry. for 99 years; lease assigned to Metropolitan Street Ry. 

J Leased to Houston, West Street & Pavonia Ferry—now Metropolltan Street Railway. 

f Leaseó tu Metropolitan Street Rallway at8 & on stock until Oct. 1, 1897; thereafter 9 % 
Leaseo to Metropolitan Street Ry. for 99 years from Jan. 1, 1896, at $715,000 per annum. 

¢ Leased to Metropolitan Street Railway for 18 & on stock. 
Leased t Met. St. Ry. for 99 years from Apri! 20, 1892; € & first5 years, 8 % thereafter 
Leased to Metropolitan Street Railway for $145,000 per annum. 

l Leased to Metropolitan Street Railway for 18 percent. on capital stock. 

m Controlled by Third Avenue Railroad by purchase. 

n Dividends of 1% & yearly nteed by Consolidated Traction Preis yin RE 

o Controls by lease the Alleg ny, & „ Duquesne, Fort Pitt Pitts h Trac, Oe 


to Consolidated t 
3 Leased to Fori Pitt Trsotoo Como pay tor 6% on SE capital ioni orn 
r to Consolidated Gompany tor 4 on espital stook aftar Ostobar 
8 Company lor? X on enpital stecis after October, 


ELECTRICITY. 


PASSENGER RAILWAYS. 


( ————ñ——k—r — — —  ——— oo 


NAME. 


New Bedford Mass- Dec 27 
Union street Railway Oo.........-. 


Northampton, Mass- Dec 27 
Northampton Street Rv............. 


Omaha, Neb.- Dec 27. 
Omaha Street Hy. ͤ ea (ZEEE % „ 


Paterson. N. J.— Dec 27: 
Paterson Ry. Goo. 


 PPovidence, R. I.-Dec 27: 
United Traction & Electric Oo ..... 


Phlladelphia.— Dec 27: 
Fairmount Park Trans. Oo...$20 pd. 
Hestonville, Man. & Fairmount.... 
Hest'nvl'e, Man. & Fairm't..6 % pfd. 

aFairmount Pk. & Had. Pass. Ry. 
Union Traction CO. $12)4 pd 

eElectric Traction Coo. 
dOltizens' Passenger Ry 
eFrankford & Southwark Pas. R 
fLehigh Avenue Ry. Co......... 
fLombard & South Street Ry... 
dSecond & Third Streets Ry.... 

ePeople's Traction Coo. 
gGermantown Passenger Ry.... 
yGreen & Ooates Passenger Ry. 
hPeople’s Passenger Ry. . com. 


R People's Passenger Ry....pfd.j. 


{Philadelphia Traction Co 
jOatherine & Bainbridge SI 
iQontinental Pass. Ry... . . guar.. 

Empire Passenger Ry. (% Š 
Philadelphia City Pass. Ry. . .. . 

s {Philadelphia & Gray's Fy. RR. 
a {Ridge Avenue Passenger Ry.... 
LA iFoiiadelphia & Darby Ry.guar. 
-417th & 19th Sts. Pass. Ry. guar... 
= Thirteenth & 15th Sts. Pass. Ry. 
{Union Passenger Ry. Co 
West Philadel vbia Pass. Rv.... 


Rochester, N. Y-— Dec 27: 
Rochester Railway COO 


Reading, Pa.—Dec 27: 


jReading Traction Co.... . . A á 
kCity Passenger Ry. ...... . ae 
lEast Reading Electric Ry....... sexe 


St. Louis Mo.- Dec 27: 
Fourth Street & Arsenal Ry... 


Jefferson Avenue Ry. Co........-.-- 
Lindell Ry......... eee —MÀá 
National Hail way Co sid dale 
Cass Avenue & Falr Grounds.... 
Citizens’ RR. . . . . . . 
81. Louis RRR... V 
Missouri R̃õ . ee 


People's RR. Oo. . 


Southern Electric Ry .. . . com. 
Southern Electric Rày 6 % pref. 
St. Louis & Suburban Ry... 


Union Depot RRR... 


San Francisco, Cal. Dec. 

California St. Cable RR... . . . 
Geary Street Park & Ocean RR..... x 
Market Street Ry 
Presidio & Ferries RR... eee 


Scranton, Pa Dec 27: 


Scranton Railway Co — ... 
m Scranton & Carbondale Trac. Co.. 
m Scranton & Pittston Traction Co.. 


Springfield IIl.— Dee 27: 
Springtield Consolidated Ry 


Springfield O.—Dec 27: 
Springtield Street RS. ... € 


Springfield, Mass.—Dec 27: 
Springfield Street R...... 


Toronto Canada.—Dec 27: 


Toronto Ry. Co 
Montreal Street Railway Coo. 


Washington, D. C.— Dec 27: 
Belt Ry. Coo. € 
Capita Traction QOO. Lee e ee ee eus 
Columbia Ky. Co sees sees 
Eckington & Soldiers’ Home Ry. 
Georgetown & Tenallytown Ky..... 
Metropolitan KR. Coo. 


Worcester, Mass.—Dec 27: 


Worcester Traction Co.. . . com. 
Worcester Traction Co. . . 6 % pfd. 


Worcester & Suburban Street Hy... 


W'ilkesbaPre, Pa.— Dec 27: 
WIIkesbarre & Wyoming Val. Trace 


100} 8350, 000 2350, 000 2 , Feb. 88. re 150 
100 800,000 225,000 4 % A., Jan., 98. 165 | 175 
100 5,000,000 5,000,000 9090909000009 995000 25 80 
100 1,250,000 1,250,000 €99009009090000900€9 64 ee 
100} 8.000.000] 8, 000, 00034 ,. Jan. 98. 79 80 
50} 2.000. 000 1, 770, 000 2 %, Dec. '97. 144 
500 1,966,100) 11,986,100 2% , July 15, 98. 42 oe 
50 533,900 1533,900 3 % July 98. 68 oe 
50 300,000 300,000 3 % Feb. 1, 98. 66 | .. 
50, 30,000,000| 29.930, 50h00 judi 32!4| 8214 
50| ........ h nnda 8 
50 500, 000 192,500 93 share Q. (930 ss 
5000 11,875,000 814 sha’e A- Apr. 98 405 sé 
50 1,000, ee eeee eet  .gaccoote 6% %%% 48 eee 
25i sitis 1,000,000' A. & O. 90 | 90% 
50 1,060,000} 1771,076 £9 share A, Mar. 98:775 x 
50| 10,000,000) t6,000,000:3 %, A., April, 98. ... Es 
50, 1,500,000 572,800 $5.25 share—1898, 185 | 18514 
50 500,000 150,000 3 % Jan., 1898. 185 .. 
25| 1,500,000! 1710,000, ............ T e si 
. 750,000 1277.40 ... .... ae ioe 
50! 30,000,000) 120, 000, 000 $? p. sh., Oct. 9R. | 9%! 9474 
50| .......| 1400, 000 6 % A— Mar., 98. .- E 
50 1,000,000| {580.000 $6 share—Jd ul y,'98. 140 145 
50 600,000 600,000! 0 S «ve T 
50| 1.000.000 4475,000/$7.50 share July'98.170 | 180 
50 1,000,000} 294,650 $3.50 share July '98| 90 ae 
50 750, 000 [420,000 $12 share, July 8. 295 | 300 
500 1200, 000 $2 share July, 98. | —— ws 
509 250,000 1% % S., July, 98. 157% .. 
50 1.000.000 335.000 811 sh. A., July, 98 270 P 
50) 1,500,000! 900.000 $9.50 shre, July '98 228 .. 
50  9750,000| 4750,000/$10 share, July '98 235 | 25C 
100 5,000 ,000 5. 000, O00 „„ %%% %%% % „6 „„ „%% 18 15 
.. | 1,000,000} 1.000.000 Seml-an., Jan. & Jy; 18 20 
50 850,000 850,000 Jan., '98. 114 vs 
50 1,000,000 11,000,000 Jan., *98. 65 oe 
50 800,000 150,000 6 „ 6 „„ 99 oe ee 
50 400,000 400.000 2 % Dec., 1888. — s 
100| 2,500,000! 2, 400, 0001 ½ 96 Oct.,"98. 167 | 169 
e. | 2,500,000, 2,479,000, 112 9%, Oct.,'98. oe m 
ee 2.500.000 2,500,000 v" ec.29022 oe oe 
100 2,000,000; 1,500,000|4 9;, Oct., '98. oo és 
100| 2,000,000} 2,000. 000 214 36, July, '98 | 95 | 105 
50| 2,100,000| 2:300,000112 % Oct,, ^98. 1% | 193 
50% 1,000,000} 300.000 50œ., Dec., 89. —— * 
50 500,000 500.000] ...........- 62 Ri 
100 1.000.000 1.000.000 3 %, July, '98. 18⁰ 131 
100 2,500,000! 2,500, 00 ..... e 57 58 
100| 4,000,000! 4,000,000,3 & A., July, 98. 125 | 150 
100| 1,000,000; 600, 000 50e. monthly. 109 
100 1,000,000) 375,000 92.50 share, 96. 40 50 
100 18.750.000 18,750,000.Q., 60c. per share. | 55% 56 
100 1.000, 000 650,000 „446 26% %% 0 P9 ee 
50 6,000,000' 2,500,000 Suoeesesecese seoese 12% 15 
100 500,000, 500,000 6990000099200 00099€ 14 18 
100 1,050,000 1,050,000 *005999*990008902999 oe ee 
100 $50,000 760,000 OOO once oe 
100 1,000,000 1,000,000 %% oe oe 
100| 1,200,000, 1,166,700 8 % A. 200 | 207% 
100 6,000,000! 6, 000, 000 14 & 8. 10534] 1035 
— 4.000, 000 4, 000, 000 4 * 8. 253 | 281 
50 500,000 500,000 ececetopebpetosotet ee oe 
100 $12,000,000 12,000,000 65e. per sh, Oct. 97. 87, 8774 
50 400,000, — 400,000.6 % A. 65 75 
50 707.000 652,000 2 2 „ 6 „ 66 „ „6„%„.f－6e 18 ee 
50 200,000 000 ecto ooo o "9^9 > » 2 
50 1,000,000; 453, 900 2 € Q. 142 | 145 
100! 8,000,000! 8,000, 0000. 14 16 
100, 2,000,000, 2,000,000'8 % 8., Feb., '98. 96 98 
100 550, 542,500 4 &. 1897. 86 - 
100! 6,000,000} 5,000,000! 1%, Jan., . 24 29 


Capital Stock. 


Par cunas Issued. 


Bate and Date of 
Last Div. 


$ Unlisted. t Paidin. f Full paid. | Outstanding. Ex div. 


a Leased to Hestonville, Man. & Fairmount Passenger Ry. for 6 & on stock per annum. 
Electric. People's and Philadelphia Traction companies. Fixed charges 
and all indebte ness of constituent and leased companies assumed by Union Traction Com- 


b Oonaolidatioi:, 


ny. 
"A Practically all shares owned by Union Traction Compan 


d Lease to Frankford & Southwark Passenger By. kaau med 


e Leased to Electric Traction Company. 
Controlled by Frankford & Southwark Passenger Railway. 


Leased to People 


Passenger Railway at $5 per share. 


^ Majority of stock owned by People's Traction Company. 
¢ Leased to Union Traction Company. 


| Lease transferred to Union Traction Company 
ij.Leased to United Traction Oo. ata rental of 


18 19-1900 and $30,000 per annum thereafter, payable semi-annually, renta! declared as a d 


dond semi-annually. 


k Dividend of 10 3% guaranteed by Reading Traction Company. 
guaranteed by Reading Traction Company, 


i Dividend of 6 «X 


Bid. Asked. 


by Electric Traction Oo. 


$10,000 per an. in 1866-¥-8, $20,000 p. a., in 


| 


NANE. 


Boston, Mass.- Dec 27: 

American Bell Telephone Oo....... 
Erie Telegraph & Telephone Oo.... 
New England Telephone Oo........ 


New YopPkK.— Dec 27: 

American Telegraph & Uable Oo... 
*Central & South Am. Teleg. Oo..... 
*Oommercial Cable Oo.............. 


*Gold & 


*Postal] Telegraph Cable Coo. 
*Sout'n & Atlantic Telg. Oo.guar.5 % 
tOommercial Unton Telegraph Oo... 
Western Union Telegraph Oo....... 
Div. guar. by Postal Teleg. Oo. 


Miscellaneous. - Dec 27: 
American Dist. Teleg. (Phila.)..... 
Bell Teleph. Co. (of Canada.) 


7 „% „%. 2 00. 
. 


Chesapeake & Potomac Telep. Co. 


Hudson River Telephone Co....... 
Northwestern Telegraph Co..guar 
Providence (R. I.) Torp Co 
Southern New Eng. Teleph. 


Oo..... 


Boston, Mass.—Dec 27: 

Fort Wayne Electric Oo............. 
Ft. Wayne Elec Co. T. Sec. Series A. 
General Electric Co. A ie 
General Electric Co. [new] . 
T.-H. Elec. Co. . T. Secur., Seriea D. 
Westinghouse Elec. & Mfg.Co.com. 
Westinghouse El. & Mfg. Co. pfd. 
Westinghouse El. & Mfg. Oo. assent. 


New Yopk.—Dec 27: 
Edison Elec. III'g Oo., New York.. 
* Edison Elec. IIl'g Oo., Brooklyn. 
Edison Ore Milling Oo........ 
Edison Electric Storage Oo. 


eevertsoe 


Interior Conduit & Insulation Co.. " 


Pittsburg, Pa. Dee 27: 
Allegheny Oounty Light Oo........ 
Kast End Electric Light Co......... 


Philadelphia, Pa.—Dec 27: 

Edison Electric Light OOo. 
*Electric Storage Battery Oo..com. 
*Electric Storage Battery Co...pfd. 
1 Kings Co. El. L. & P. Co 
*Penna. Ht., Lt. & Pow. Co....com. 
Northern Elec. Light & Power Co.. 
Southern Elec. Light & Power Oo.. 


Miscellaneous. Dec 27: 

Brush Electric Co. . Ss 
Bridgeport (Conn.) Elec. Lt, Oo.... 
Missouri-Edison (St. Louis). . com. 
Eddy Electric Mfg. Oo.............. 
Hartford (Conn.) Elec. Light Oo.... 
Hartford (Conn.) Lt. & Power Co.. 
New Haven (Conn.) Elec. Lt. Co.... 
Narragansett (Prov., R.I.) Elec. Co. 
Rhode Island Elec. Prctec. Oo....... 
Royal Elec. Co. (Montreal).... 
Toronto (Canada) Elec. Light 
Thomson-Houston Welding Oo....... 
Woonsocket (R. I.) Electric Co..... 


Boston Mass. Deo 27: 

American Electric Heating Oo......... 
Street Ry. & Illu'g Properties... pfd 
United Electric Securities Co... pid. 


New Vork. Dec 27: 

Oonsolidated Electric Storage Oo... 
Edison European 
Safety Oar Heating & Lighting Oo.. 
Worthington Pump Co.. . com. 
Wortbington Pump Co..........pfd 


Philadelphia, Pa. Dec 27: 

Acetylene L. H. & P. Oo..... .$85 pd. 
Electro Pneumatic Trans. Co....... 
United Gas Improvement Co..scrip. 
Welsbach Commercial Co..... com. 
Welsbach Commercial Oo.... 
Welsbach Light Co.................. 
Welsbach Light Oo., Oanada. ...... 


Pittsburg. Pa.—Dec 27. 
Oarborundum Mfg. Oo...... Saver ea 
Standard Underground Oable Oo... 


Miscellaneous.— Dec 27: 

*Barney & Smith Oar Oo.. . com. 
*Harney & Smith Car Oo........pfd. 
Billings & Spencer Co.. 
Consol. Car Heating Oo......... 
Johns-Pratt Co.......... e.c .. 
Pratt & Whitney Coo. .com. 
Pratt & Whitney Oo............pfd 


ivi Stillwell-Bierce CO. com. 


Stiliwell-Bierce OOo. oe o Pid. 
Shults Belting P%ö¶j· WA e VeL 
Bt. Oharles Car Oo-..... 6509900000992 


m Leased and operated by the Scranton Railway Company, formerly Scranton Trae, Oo.| * Unlisted, 


— 
Par ponerse | Issued. 


100 


RS 


525 


100 


Capital Stock. 


(Vos. XV., No. 25. 


TELEPHONE AND TELEGRAPH OOS. 


50,000,000, 28, 650, 000 45% „ Q., Oct., 98. 274% 276 


2 2 „ „ oe „„ „„ „ „ 1 
10,894,600) 10, 804, 60081. 50 


14,000,000; 14,000,000 18 


2338838 
8 


8888 


P 


S 
EE 


: 88 


E 
EN 


p a 
mes. 

3 ESE 
=] 

- - os 2 


œ 
8 


28833 
SSSSS88 88 SSS 


. Aug. 98. 
, Aug. 98. 


1% Q., Aug., 98. 


8,168,000 2 X 8. 


` 760,000 


30,460,000 
18 276,000 
1,000,000 


500.000 
800,000 


@oerne 


Oseo 
90000 


2 * G., Aug., 1898. 


266 „%%% 60 


1% X Q., Oct., 98. 


eeecte 


Q 


2.500,000 A. & O. 


„ 
550,000 
187,500 


2 2 2 „6 „ 


6%, Oct., 97. 
882500 dis. Jan. 11˙97 


2 * Q., Oct., '98. 
2% Q 


1,085,000, 134 % Q 
es... |B 3% S, Dec. (, 98. 


76 | 77 
185 ee 
985 100 
108° 110 
188 190 
40 | 50 
76 77 
u2 [ns 
108 |.. 
.. | .80 
158 |.. 
75 |80 
90 | 93 
112 118 
9234| 927, 
14 ee 
172%] .. 
50 
220 
1827 184 
75 77 
75 78 
112 |118 
89 ee 
121 |185 


ELECTRIC LIGHT AND ELECTRICAL MFG. COS. 


100 ee 


tOn Aug. 17 last by a majority vote of the stockholders the capital stock was reduced 
to 920, 827,200. of which $18,276,00) is common and $2,551,200 preferred. 


ALLIED INDUSTRIES. 


] Ex div. 


100, 4,500,000 1,248.700 $2 p. sh. Nov. 16. 8s . | 85 
100) ...... 1.000.000 3% N May 2, 988. 92 100 
ee @eevee % e [IP 9% 16 
o oeer l s ess 104 . 
100; 6,500,000} 5,500,000 — 85 40 
100) 2,000,000 2.000, 000 7 € 100 |102 
50 1,000,000 e eee [III eo oe 
10 1,500,000, 29 2200 [III ee oe 
50 10,000. 0 l eave oe ee 
100 8,500,000 [A ecce )0 15 
100 500,000 ...... |2% 62 65 
5| 525,100 eae 89 | 40 
5 500,000 TTTET Boece ee 2K 
100 200,000 200, 00( .... T es 
100 1,000,000, 1,000,000 Q 115 |119 
100 1, 000, O00 J4 | 16 
100| ...... 2,500,000 2% 69 | 70% 
25. ss cL ciam vol B0 86 
100; 1,250, 1,250, 000 1% % Feb. 98. 87 | 45 
100 e e ee [IITTTEIJ eooo 90 100 
100 LJ . ee essere Oa eo ee 4% 8 
100 "95^. OO esceee 27 eeee 45 47 
we) TT | e. 2 Bept. 1,83. 96 | 98 


Dro. 28, 1888.) | ELECTRICITY. 899 
PASSENGER RAILWAY. PASSENGER RAILWAY. 
Amount. 
SU Interest 
NAME. Authorized.| Issued. |Due| periods. | Bid. | Asked. NANE, 
w= New Orleans La.. 
Albany, odio Date of Quotatíon— Dec 27, 1898, 

Date ot Quotation— Dec 77, Canal & Claiborne RR... . . Ist mtg. 6s.| $150,000 $150,000 |1912| M. & N. | 108 — 
The Albany Ry .. Ist mtg. 58 dus $29,000 10 /ũ .... | .... Crescent City RR............lst mig. G. 50,000 |1899| M. & N. | 101 ads 
The Albany Ob. Cons. mtg. 58.| $500,000 427,500 |1980| J. & J. |*11534 | ...... Orescent City RR... . . . . Cons. mtg. g. 58. 5,000,000 | 8,000,000 1948 J. & J. 8874 84 

he Albany Ry. Co...... Gen. mig. 5s. 750,000 875,000 |1947| M. & N. 114 115 New Orleans City RR... . . Ist mtg. 6s. 416,500 899,000 |1908| J. & D, — 18485 
Watervleit Turnpike & RR. Ist mtg. 850,000 850,000 |1919| M. & N. |*120 es IN. Orl’s City & Lake RR. . Ist mtg. g. 58. 5,000,000 2,599,500 |1948| J. & J. 10734 10814 
Watervleit Turnpike & RR. . ad mtg. 6s. 150,000 150,000 1919 M. & N. |*116 N. Orleans & Carrollton RR.2d mtg. g. 6s. 850,000 850,000 |1907| F. & A. | 111 Eaux 

y Olty Railway Co..................18t 58 Lowe CN ae ae, — die 1063 | ...... Orleans Railroad Oo.......Oons. mtg. 6s.| 800,000 800,000 |1912| J. & J. 89 " 
tSt. Charles St. RR. Oo. lst. mtg. 6s 800,000 75,000 |1906, J. & D. | 106 | ..... 
nterest pen by Albany Ry. Oo. ,500 in escrow to retire New Or- 

Princi and interest guar. by leans Oity RR. Co.’s let mtg. bonds. 

el oo. 1890, 000 outstanding. 
Baltimore Ma. : d York. 
Date of tation— Dec 27, 1898. 

Date of Quotation— Dec 27, 1898 Atlantic Ave. (Brooklyn) . Imp. g. 58. 1,500,000 | 1,500,000 |1984| J. & J. | 95 | .... 
Baltimore City Pass. Ry...1st mtg. g. 5s.| 2,000,000 2,000,000 |1911| M. & N. 113 114 Atlantic Av. PROIN Ist gen. mig. 56. 759,000 759,000 1909 M. & 8. 107 
Baltimore Traction Oo....... lst mtg. 58. 1,500,000 | 1,500,000 |1929| M. & N. 116 | 11634 fAtlantic Av. (Brooklyn). Cons. mtg.5s.| 9,000,000 | 1,966,000 |1981| A. & O. | 110 111 
Baltimore Trac. Oo..Exten. & Imp. g. 68. 1,250,000 1,250,000 1901 M. & S. | 108 104 Bro'dway & 7th Ave. Ist cons. mtg. g.5s.| 12,500,000 7,650,000 1943 J. & D. | 122% 123% 
Bal. Trac. Co., No. Balto div. Ist mtg. g. 5s} 1,750,000 1,750,000 192 J. & D. | U7 118 Broadway & 7th Ave......... Ist mtg. 58. 1,500,000 1,500,000 |1904| J. & D, | 105 106 

Bal. Trac. Oo. Coll. Trust, Ist mtg. g. 5a. 750,000 | | cececcece a a ae a Ji. doe ET Broadway & 7th Ave..........2d mtg. 5s. 500,000 500,000 |1914| J. & J. 111 112 
le Traction Co. Convertible 58.“ 800, 0% ( 1906| N. & M. | 10334 | ...... Broadway Surface. Ist mtg. 58. 1,125,000 | 1,125,000 [1924| ...... | 116 119 
ntral Pass. Ry. CO.. . Ist mtg. 6s. 96,000 117,000 |1912) J. & J. Broadway Surface............2d mtg. 58. 1,000,000 1,000,000 |1905| ...... 105 107 
Central Ry. OO. - Cons. mtg. g. 5s. 601,000 580,000 (1982| M. & N, | 115 116 Brooklyn City RR. Co.. Ist cons. mtg. 5s.| 6,000,000 6,000,000 |1941| J. & J. 116 18 

& Suburban Ry...... lst mtg. g. 5«| 8,000,000 | 8,000,000 1922 J. & D. | U6 | ..... Brooklyn City & Newtown..lst mtg. 58. 2,000,000 | 2,000,000 |1989| J. & J. | 114 178 
Lake Roland Elev., ............lst mtg. 58. 1,000,000 | 1,000,000 1942 M. & 8. | 113 118% rooklyn,Bath & W.E. RR.Gen.mtg.5s.| 1,000,000 448,000 |1983| J. & J. 90 .... 
Metropolitan Ry. (Wash.).1st mtg. E. 5s.| 1,850,000 | 1,850,000 192 F. & A | 120% | ...... rooklyn Heights RR...... t. mtg. 5s.| 250,000 250,000 |1941| A. & 6. | 104 106 
p.a Brooklyn, Q’s Oo. & Sub’n..1st mtg 5s.| 3,500,000 | 8,500,000 19410 J. & J. | 110 112 

fThe bonds of the Baltimore Traction Brooklyn, Q's Co. & Sub'n..1st cons. 58. 4,500.000 | 2,750,000 |1941| M. & N. | 108 10534 
Oo., the City & Suburban Ry. and the Brooklyn Rapid Transit......... gold 5s.| 7,000,000 | 5,181,000 |1945| ......... 107 -E 
Lake Roland Elev. were all assumed by Bleecker St. & Fult'n Fer’y RR. Ist mtg. 7e — 700,000 700,000 190000103 105 
the Baltimore Consolidated Ry. Co. : Cent P'k, N. & E. R. RR. Ist cons. mtg. 78. 1,200,000 | 1,200,000 1902 J. & D. | 111$ | 118 

18151,0001n escrow to retire1st.mtg.bds. Central Crosstown RR. let mtg. 66. 250,000 250,000 |1922| M. & N, | 118 120 

Coney Island & Brooklyn RR. Ist mig. 58% _ 300,000 800,000 |1908| J. & J. | 102 104 
Boston, Mass. ü . Dock, E. Bd'y & Baty R.gen.mtg.g.5s| 1,000,000 980,000 1882 J. & D. | 115 117 

Date of Quotation—Dec 27, 1898, F : ry Dock, E. Bd'y & Bat'y RR..scrip5 . 1,100,000 | 1,100,000 |1914| F. & A. | 101 108% 
tL nn & Boston RR "SN - lst mig g- bs. 5,879,000 8,702,000 J & D. 1674 108% Ei hth Av. RR. "n. Cert. Indebt. 6 . 1,000,000 1,000,000 1914 F, & A. 108 "n 
West End Street Ry......-- Deben. g. 5s.| 8,000,000 8,000,000 M.& N, | 105 10514 St., Man. & St. Nich. Av.. Ist mtg. 68. 1,200,000 | 1,200.000 |1910| M. & S. | 115% | 1173% 
West End Street Ry.......Deben. g. 4%. 2,000,000 | 2,000,000 M. & S. 108 | .. . 2d St., Man. & St. N. Av..2d mtg. Inc. 68. 1,500,000 | 1,500,000 1915 J. & J. | 98 99 

191,074,000 in escrow to retire outstand- Metropolita 181 Ry Ge. — TE FAC 13:000 00 iS BEC OR — - z 3 is 125 

o n y g. m. cl. tr. g. 5s , , , ' . . — 
ing bonds of absorbed companies. Second Avenue Ry..Gen. cons. mt E e. 1,600,000 | 1,600000 |1909| M. & N. | 1173 | 118 
Charleston S.C. Bocond 5 K Deb. 5s. i pe i 800-209 1909 J. & J. ; i 
nwa LI 445446 . . . * * y , hd Li 
Bate oj Quotation- Dec 27, 1898. TES A Sonti Ferry RR- Co. — ey E ex be. 5 22 " ep 1919 72 5 110 14 
ree 88. 500,000 , : » |e rd Avenue RR..... . . . Ist mtg. g. 5s.| 9,000, 000, 1987 J. „I 
de ss mmis, Go. 850,000 6 [s 3 &3. . Twenty-third Street Ry......1s$ mtg. 68.|  sssesssse | 1909| J. & J. -É 
tOontrolled by Charleston St. Ry. Co. Twenty-third Street Ry.......... Deb. 56 _ 150,000 150,000 |1906| J. & J. 03 (6 
Dien (Hneklebert7} Per ist mie. 5a. EC Ur Ev —— . 2 2 1 * 116 
c ester ectr ic "-- m " 5a. * * . * 112 
Chicago Ill. 1$1,085,000 in escrow to retire gen. d em 2 
Ke n 000 oz Pe, 850,000 1 to retire * 
Ohicago Oity Ry 2e lat mtg. 4 6,000, 4,619,500 J.& J. | 102% | 108 , 000 in escrow to maturing 
Sheng Pusbenger Ry. . let nig. de) , 400000 700.000 190 F. & . .. | 102 |jobligations. 
Chicago Passenger Ry. . Cons. mtg. 68. 1,000,000 „ 600,000 J.&D. | et A escrow to retire Ist and 2d 

icago & So. Side R T. ist mig. K. 58. 7,500,000 | 7,500,000 A. &. M. erm 

hicago & So. Side R. T.... .. 4768. 1,500,000 | 750,000 J.&J. , { y ren e Sab eee. 

Ohi West Div. Ry..... Ist mtg 4, 4,040,000 | 4,040,000 3 |19X«] serces t Guar. by Union Ry. Oo. 
Lake Street Elevated RE. i f. . 72974000 | 8781200 |198| fe [ecu on Toronto Canada. 
Nore Onloago een, unge Tuo m LE (004 — Montes S 35-5: -ctet mi "MT 
North Chi St. RR....Cert. indeb. 6s. , , E. dl, EOM ree ntrea 8 s.s... 18$ mtg. 5a.| 2,500,000 800,000 ; b [eec eodd 
North Ohicago Oity Ry... . . Ist mtg = 500,000 500,000 J. & J. 101% | .... Toronto Bt. Ry......... Ist mtg. g. 4. 4,550,000 2,200,000 1921| M. & 8, | .... er 
North Ohicago Oity Ry..... consol. 4 2,500,000 | 2,500,000 M. & N. | 1064 | 107 1$85,000 per m. single track authorized. 
West Chicago St. 22 18$ mtg 4,100,000 | 8,969,000 M. & N. 103% J $600,000 in escrow to retire 6s due 1n 1901. 
West Chicago 8t. RR........ Deben. 6a... | , 2,700,000 700,000 J. & b. 100% | ...... 
West Chicago St. RR. . Gon. mtg. g.5s.| 12,500,000 | 6,000,000 |1986] . . . 96 9644 Philadelphia. 
QW. Ohi St. RR. Tunnel. . Ist mtg. 5a.| 1,500,000 | 1,500,009 F. & A. tes Date of Quotation Dec 27.1898 
Redeemable at option on 60 da. notice. Conti dal Pass 2 
Funded debt assumed by Ohicago W. E n Te LI Bios» tte lst. mtg. 68 850,000 810,000 * 2 & d. t... ere 

v. Ry. Oo., controlling interest of ra ami & a y 81. Ry prep e paa 2 ,000 io 1227 sree f osso 

EE Lombard & So. St. Pass. Ry. 1st mie e. uoce | 7 el. * [sene lene 
dubjec — to call after Oct. 1, 1899, at People’s Pass. Ry. . — „lst mtg. 7s 250,000 250,000 J. & J. TT C3 
0 and interest. People’s Pass. po ne —ÀÀ' mtg. 5a° 500,000 458,000 J. & Je peso eee 
Assumed by W. Chi. RR. Oo., lessee. People's Pass. Ry. .. Oons. mtg.5a:| 1,125,000 000 1912 M. & 8. | .... 
t. guar. by W. Ohicago Si. RR. Co. FR Gr Rr tro. cort; g. 4e| 5,010 E YE 10574 10854 
. 7. mig ,000 & J. ocos 
Cincinnati, O. Philadelphia Trac. Oo.. A Ooll. tr. g. 46. 1,800,000 | 1,018,000 F.&A | 104 
Dateoj Quotation—Dec 27, 1898 Duos Paige ET a ch gph 800.000 800,000 28 E Toe 
Oin. New. & Cox. St. Ry. Ist Con.mtg.g.5s| 8,000,000 | 2,500,000 J. KJ. |106 | 1065 | Union Traction Co...... Ool. tr.4s.| 29,785,000 | 29,724,876 A. &O. | | e 
"Mt. Adams & Eden P'k In. Ist mtg. 6s. 46,000 46,000 A. & O. | 108% | 104 est End Passenger Ry. ... Ist mig. 76. ........ sabes BERE TI e Tras 
Mt. Adams & Eden Pk In. . let mtg.6s.| 100,000 | 100,000 A.&D, [FAL | 304 | Pome CO Fans. Sues lst míg.g.6s.| 250,000 | 246,000 A.&O, | H9 | .... 
Mi. Adams & Eden P'x Inc. Cons. mig. 58 581,090 | 531,000 M. & S. |108 | s est. Phila. Pass. Ry. ..... ad mig. 5s.| 750,000 | 750,000 M. & N, | 116 

. Oov. & Oin. St. Ry........ Ist mtg. 66. 250,000 | 250,000 M. & 8, | 1194 | ...... 2 The trust certificates were issued to 
180. Oov. & Oin. St. Ry..... ..9d mtg. 6s.| 400,000 400,000 J. & J. 131 184 y for the shares of the Electric and 

Assumed by — 0 nein. 2 Ry. 90 eople's Traction lines purchased. 

$250,000 reserved to re lst mtg. è? Pittsburg, Pa. 

Cleveland, O. Date of Quotation— Dec 27, 1898, 

Date of Quotation—Dec 27, 1898, Birmingham, Knox & Allentown......68.| 500,000 500,060 M. & 8. |... 
a Brooklyn Street RR. CO. . . Ist mig. 66. 600,000 600,000 M. & 8. | 105% | 106 [Central Traction OO Po mtg. 5a 875,000 875,000 J. K. J | ill acd 
Oin. New't & Oov. St. Ry. . Cons. mtg.5s./ 8,000,000 | 2,500,000 J.&J. | 106 100% [Oitizene“ Traction Co...... lst mtg. 58. 1,250,000 | 1,250,000 A. &O, |> — 
Oleveland City Cable Ry- Ist. mtg. 586. 2,000,000 | 2,000,000 J. & J. | 105% | 106 ||{*Duquesne Traction Co.. Ist mtg. 58. 1,500,000 | 1,500,000 J.&J. |1M AER 
[Cleveland Electric Ry. Ist mtg. g.58.| 8,500,000 | 1,249,000 M.&S, | 1094 | 106 [Fed St. K Pleas. Val. Jack's Run.....5s.| 50,000 50,000 J.&J. | 22 

lumbus (O.) Cent. Ry. . Ist mtg. g.5s.| 1,500,000 1,500,000 LIN. . 2 Fed’! St. & Pleasant Valley. Oons. 58. 1,250,000 1,250,000 J.4 X. ues XE AS 
aEast Cleveland RR.......... lst mtg. 5s.| 1,000,000 1,000,000 M. & 8. | 107 108 ||Millvale, Etna & Sharpsburg. 750,000 750.000 M. & N. 1085 | .... 
Ft. Wayne (Ind.) Elec. Ry. Ist mtg. FE. G8. 600,000 ZERE E LAN.. .... Pittsburg, Crafton & Mansfield. . 5s 250,000 250,000 J.&J. | ee " 
Lorain (O.) Street Ry........let mig. 68.“ 200,000 200,000 J. & J. voe be Pittsburg Traction Co............ lst mtg. 5a 750,000 750,000 PW CY. pem eot 
tSt. Ry. Co., Grand Rapids...ist mtg. 5.) 600,000 600,000 J.&D. |> 5 Pittsburg & 1 e lst mtg. 56. 1,500,000 | 1,500,000 M. & N. | 10836°| .. 

+$1,900,000 in escrow to retire bounds of Pittsburg & West End......... lst mtg. 5s.| 500,000 500,000 e 
absorbed companies, marked a. *Pg’h., Allegh. & Manch.....Gen. mtg. 88. 1,500,000 1,400,000 A.& O. | e Io 

tinterest guar. by Dons. 8t. Ky. Oo. Second Ave. Traction Oo................... 5s.| 2,500,000 2,000,000 nn Truth 
Detroit, Mich. Sub. Rapid Transit Railway Oo..........68.| 500,000 500,000 M. & 8, * saa 
Date 4 ee g 27. 1898. Providence R. I. 
Detroit Citizens Ist mtg. 58.| 7,000,000 8,885,000 A. & O. 98 100 Date EL 
he Wayne & Belle Isle Ry...1st tg 1 490,000 '877,000 bie [| MP Me 3 ics bann 
The Detro y- eee eee eee teense m * , , 1,800,000 &. 100 105 ewpo Street y —— * - COUPON 5a 50 000 
000 in escrow to retire bonds of United Trac. & Elec. Oo... $ y 50,000 J. & D. | ...... isi 
Dei. Oity Ry. and Grand River Bi. Ry. vlast mig. g.5e| 9,000,000 | g 260,000 1888 M. & 8. | iosi | "110 
New Haven Conn. St. Louis. 
Date of Quotation — Dec 27, 1898, Date of Quotation— Dec 27, 1898, 
New Haven St. Ry.........18$ mtg. g. 56. 600,000 600,000 M. & 8. | 108 090940 Baden & St. Lonis RR. . . . Ist mtg. 56. 280, O0 000 1 
New Haven Div.) Ia mig.5s.| 250,000 250,000 J. K D. | 107 TM — Ave. & Fair dds. By......1st — 58. 2,000,000 1 281.950 1912 Y & J. 102 104 
venue RR... 1st mtg. g. 5s. | 500,000 600,000 M, & N. 106 s... ||Oitinens’ Railway Oo.............1st mee. 2,000,000 | 1,500,000 J. & J. | 107 108 
Winchester Avenue RR....Daben, g, 8 100,000 94,00. M. A . ' 103 | .... Comp. Hts., Un. De, & Mer, Ter- zi d 1,000,008 | 1,000,008 1972) J. & J. 118 115 
*With interest, "Wnlisted, 0 7L"ÀC"UNid interest, 
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PASSENGER RAILWAY. 


St. Louis. 
Date o/ Quotation—Dec 27. 1898. 


Jefferson Avenue Ry. . .. Ig mtg. 5e. 400,000 400,000 |1906| M. & N. | 101 108 
Lindell R e Qo... o eee eee LEÔ mig. ba 1,500,000 1 500.000 1911 F. & A. 108% 110 
Missouri RR. Oo . .... 1,000,000 | — 700,000 1916 M. & B. 108 
Mound City RR. Oo..............18$ mtg. 68. 400, 000 800,000 1910 A. & O. 101 108 
eople's RE. CO. . . . . . 188 Mig. 6e. 125,000 125,000 |1902| J. & D. 98 101 
People's BB. OO. . . . ... . Ad mtg. Fa. 75,000 75,000 |1902] M. & N. | 973 | 100 
eople's BR. Co. . Dons. mtg. 6s.| 1,000,000 800,000 |1904| J. & J. cin 
8t. ule & E. St. L. Eleotrio..lst mtg. 6». 75,000 75,000 |1905| J. & J. 100 101 
St. Louis RR. Co.. . . Ist mtg. 5e.| 2,000,000 2,000,000 1900 M. & N. | 1005 10134 
St. Louis & Sub. Ry.........18$ mtg. g. 58. 2,000,000 1,400,000 |1921| F. & A. | 105 1 
t. Louis & Sub. Ry. . Income 5s.| 800,000 800,000 |......] . ; 65 70 
uthern Electric Ry. . Cons. mtg. 686. 500,000 | 600,000 1909) M. & N. 118 115 
Taylor Avenue St. By......1st mtg. g. 6s.| _ 500,000 500,000 |1918 J. & J. | 118% | 115 
nion Depot RR. Co....1st cons. mtg. 6s.| 1,091,000 | 1,091,000 1900| A. & O. | 10224 | 108 
Union Depot RR. Go. Cons. mtg. 68. 8.500,000 | 1,787,000 1918 J. & J. | 1169 | 117% 


Controlled by Union Depot RR. Oo. 
Controlled by Lindell BR. Oo. 
$200,000 in escrow to retire lst & 2d 


mtg. 
$600,000 in escrow. 
,000 in escrow to retire lst mtg. 


San Francisco Cal. 
Date of Quotation— Dec, 1898. 


peri by 8t. Louis RE. Oo. 


California St. Cable RR. . Ist mtg. g. 5e.| 1,000,000 900,000 11915| J. & J. 115*4| 117 

t Ferrles & Cliff House By. . . Ist mtg. 66. 650, 000 650,000 1914 M. & 8. 114%) ...... 

Geary St., Park & Ocean BR..1st. mtg. 58. 1,000,000 671,000 |1921) A. & O. ess 100 

Market St. Oable Ry. Co. .. Ist mtg. g. 6s.| 8,000,000 8,000,000 1918 J. & J. 12844) 129 
Metropolitan By. Oo........ —— lst mtg. O00 ]| eee Os eee avv do ossis 
Omnibus Cable Oo............... Ist mtg. 68. 2,000,000 | 2,000,000 1918 A. & O. | 126 | . 
Park & Cliff House RR. .. Ist mtg. 6s. i 850,000 |1912| J, & J. 106%} 10814 
Park & Ocean RH.................18$ mtg. 66. 250, 000 250 000 1914 J. & J. 112 | ...... 
Powell St. Ry............ . . . . 18$ mtg. 66. 700, 000 700,000 1912 M. & 9. | ...... 128 
utter St. Ry. Oo.... .. ... . Ist mtg. g. 5s.| 1,000,000 900,000 |1918| M. & N. |. .... | sees 


tOontroiled by Market St. Ry. Co. 


Washington D.C. 
Date ef Quotation—Dec 27, 1898. 


Belt Ry. OO. · keit »uB8 mtg 5a. 500,000 450,000 1920 J & J. 51 0 
Columbia NWJ§?;—. © mtg. 6a. 500,000 500,000 1914 A. & O. 118 126 
Eckington & Soldiers’ Home, - mtg. 6s.| 200,000 200,000 |1911| J, & D. 100 | 105 
Metropolitan RR. Co.....Coll tr. cons. 66. 500,000 600,000 |1901| J. & J. 128 | ...... 
1950, in escrow to retire lat mtg.bds. 
Miscellaneous. . 
Date of Quotation— Dec 27. 1898. 
Bridgeport Traction Oo........ Ist mtg. 5s.| 2,000,000 | 1.688,000|1923| J. & J. 108 | ...... 
Buffalo (N. Y. B Co...... Oona. mtg. 5s.| 5,000,000 | 3.543, 001931 95 e ing 114 
Citizens’ St. R. (Ind polis). Ist cons.m.5s| 4,000,000 | 8,000,000/1933| M. & N. 80 
Crosstown St. Ry. (Buffalo)..1st. mig. 58. 3,000,000 2, 386, 001932 M. & N. 1115 112% 
Columbus (O.) St. By...... let cons. g. 58. 8,000,000 | 2, 261.0001932 J. & J. 108 105 
onsolidated Traction (N. J.)..1st mtg.58| 15,000,000 | 13,965,000|1933) J. & D 109 | ..... 
Crosat' n St. Ry. (Colu's, O.). lat mtg.g.5e| 2,000,000 72,000|1938| J. & D 102 102% 
enver City Cable Ry. lst mtg. g. Cn. 4,000,000 | 8,800,000/1920] J. & J. 18 22 
Denver Con. Tram’y Oo.....Oon. m. g. 58. 4,000,000 ,000 198 A. & G. 80 83 
Louisville (Ky.) Ry. . Ist cons. mtg. g. 5. 6,000,000 | 4,981,000|1930| J. & J. 116 117 
Minneapolis St. Ry.-Ist cons. mtg. g. 56 5,000,000 | 1,050,000|1919| J. & J. 100 102 
tNo. Hudson DENT apie 586 8,000,000 | 2,878,000/1928] J. & J. 104 | ...... 
o. Hudson Co. Ry. (N.J.)..2d mtg. 5s. 550,000 550,000|1928| M. & N. . 
No. Hudson Oo. Ry. (N. J.). . . . Deb. 6&.| 500,000 489,000 1902 F. & A. | .... - 
Paterson (N. J.) Ry. . Cons. mtg. g. 68. 1,250,000 | 1,000,000/1981| J. & D. 108 10834 
Rccheeter (N. Y.) Ry. . Ist mtg. 58. 8,000,000 | 2, 000, oo0 1880 A. & O. 105 | ...... 
Bt. Paul City Ry... ...... CONS. R- 5a. 5, ,000 4,298,000 1987 Dok he zx Nh deeded 
St. Paul Oity Ry. . . .. DOD. E. 88. 1, ,000 1,000,000 1900 evene  litecoced Pee 
781, 000,000 in escrow to retire 1s$ and 
d mtg. bds. 
,000 in treasury. Bonds guar. by 
Buffalo Ry. Co. 
110 in escrow to retire bonds of 
Q. . L] . 
7, O00 in treasury. 
$960,000 rea’ ved to redeem prior liens. 
20,000 in eacrow. 
*With int’rest 
ELECTRIC LIGHT AND ELECTRICAL MFG. COS. 
Boston, Mass. 
Date of Quotation—Dec 27, 1898. 
Edison Elec. Illuminating Oo., Boston... 2,026,000 | ...... Quar. 156 T" 
General Electric Oo..gold coup, deb. 58.. 10,000,000 8,750,000 1922 %%% 108 3232222 
Pittsburg Pa 
Date of Quotation — Dec 27, 1898 
Allegheny County Light Co. . . 6a. 800,000 ^»... |1911 J. & J. 106 | ...... 
Allegheny City Electric Light........ . . 48. 260,000 . |1918 A. & O. 850 
Westinghouse Elec. & Mfg. Oo..Sorip 6s. 195,570 "ET M. KS.. 


Miscellaneous. — (Dec 27, 1898.) 


Edison El. Illg. Oo. (N. York) Ist m. 66. . 4,812,000 4,812,000 191000 111K 112 
Edison El. Ilig. Co. (N. Y.) con. m. g. 5e.| 15,000,000 2,188,000 1993. 122 
Edison Elec. Illig. Oo. ida det ALTE ..| 2,500,000 1,500,000 1910. 110 115 
Edison Electric Light (Philadelphia)..| 2,000,000 kosmis A e e 
Edison IIIg. Co. (St. Louis)) 4,000,000 e»... ]1928| F. & A. Sais PUN 
Mo. Elec. Lt. Co. 81 ee ern mtg. 6e. 500,000 eee 1909 A. & O. | ...... "C 
Mo. Elec. Lt. Co. (St. Louis)...2d mtg. 6a. 600,000 eee |1921] Q’ ry. RUNS 
United Elec. Light & Power Oo(N. Y.)..| 5,000,000 „5 buena š M Wass 
TELEPHONE AND TELEGRAPH. 
Miscellaneous. 
Date of Quotation— Dec 27. 1898. 
American Bell Telephone. . . 78. 1898 F. & A. 102 | .... 
Northwestern . o. cess davees .. JB. 090000009 eeeecce § feveces ETTET) "PEE coocoo 
N.Y.&N.J. Telep Lu Tt Ken mig e vee**09 @ee8e080 (E S E J 99 1 [XIII 
elep 


Chesapeake & Potomac .Co.. .5a. — ... [9| J. 4 D.] 108 | .... 


ALLIED INDUSTRIES. 


Miscellaneous. 
Date oy Quotation— Dec 27, 1896. 
American Electric Heating... . 88. 600,000 | 600, 0ooéé⸗!ͤ„tg 15 .19 
Armington & Sime Eng. CO. eror. evccecece 2 
Ber ney Smith Oar 009900 000000000 168 0909000000 
Carharandum Mle. ((a.. . B. — 
Worthington Pump OO emm o 945.000 
* Uniisted 1Nominal 


NOTES FOR INVESTORS. 


Late quotations for copper are: Elcctrolytic, 12.65@12.75c.; Lake, 12.75(3)186.; 
casting, 12.05(3)12.75c. 


^ The Electrczone Commercial Company of Philadelphia will, it is stated, erect 
a plant at Atlantic City with a capacity of 10,000 gallous a day. 


The American Ball Telephone Company has declared its regular quarterly divi- 
dend of 3 per cent. and an extra dividend of 14 percent., payable January 16. Books 
close January 2 and reopen January 14. 


The Boston Electric Light Company has declared a quarterly dividend of $1.50 
per share, payable January 14 to stuck of record December 31, 1893, Transfer books 
will be closed from December 31 to January 14. 


The Thirteenth & Fifteenth Streets Passenger Railway Company Philadelphia, 
has authorized the distribution of six mouths’ rentat under lease to the Philadelphia 
Traction Company, being $5.50 per share, payable January 3. 


The City Passenger Railway Company of Baltimore has declared its regular 
quarterly semi-annual dividend of 5 percent. Tne Consolidated Company of Balti- 
more declared 24 per cent. dividend tor the half year, an increase of 4 per cent., and 
places the stock on a 5 per cent. basis. 


By a recent transaction the first mortgage bondholders of the Saratoga (N. Y.) 
Traction Company hav» come into possession of a mejority of the stock and the bond- 
holders and stock holders are now virtually the same parties. It is their intention to 
extend the road to Ballston Spa, aud have it in operation by next July. 


The Kings County Electric Light & Power Company gives notice to stockhold- 
ers of the Edison Electric Illuminating Company of Brookiyn that the Central Trust 
Company will be ready December 28 to issue temporary certificates calling for the 
6 per cent. 99-year gold bonds which are to be issued in exchange for the Edison 
stuck deposited. 


The New York Rapid Transit Commissioners have prepared a new bill to sub- 
mit to the Legislature, one section of which will give it the right to dispose of sur- 
pius electricity as heat, light and power, not only along the route of the proposed 
uuderground road, but also into all parts of tne city which can be conveniently 
reached by subways leading into the tunnel. 


A. J. Elias, Henry Hart and other heavy shareholders in the Third Avenue 
Railroad, New York, nave purchased the Fifth Avenue stage line, the last remain- 
ing relic of omnibus transportation in this city. It is understood that the line will 
be equipped with electric stages, the T'hird'Avenue people having considered this a 
favorabie method of using their surplus electricity. 


The Philadelphia Stockholder " says it is understood that negotiations are in 
progress looking to the establishment of a considerable plant and a reorganization 
of tne management of the American Hailway Electric Light Company. The addi- 
tional iutimation is current that a cousolidation of all the railway lighting con- 
cerus in the country is probable in the near future. 


The Brooklyn!“ Eagle” publishes the report that there is to be a readjustment 
of the securitiesof the Brooklyn City Railroad shortly after the first of the year by 
converting its stock and bonds into 4 per cent. bonds. ‘There are $12,000,000 of the 
stock of the Brooklyn City Railroad upon which dividends of $1,200,000 are annually 
distributed. In round figures there are $7,000,000 of bonds on which the interest at 
the rate of 5 per cent. per annum amounts to $350,000 or a total of $1,550,000 annu- 
ally. To convert these into 4 per cent. bonds would require an issue ot $38,750,000. 


The Railroad Gazette” publishes in its last number some figures of the coat of 
operating street railroads in New York and Chicago, from a paper read at Stevens 
lustitute by Arthur J. Wood. Whilethe electric conduit roads are operated in New 
York at a cost of 10.23 cents a car mile, in Chicago the cost of trolley roads is 18.051 
cents. The cable roads in New York cost 16.35 cents a car mile to run, while in 
Chicago the cost is ouly 10.706 cents. In Connecticut nineteen trolley roads, each of 
which carries more than 1,000,000 passengers a year, show an average working cost 
per car mile of 13.83 cents. 


The Philadelphia Inquirer" of the 24th inst. says: A corporation with a 
capital of $25,000,000 18 in process of organization, and will shortly apply fora char- 
ter under tue laws of New Jersey, which bas forits otject the combination of the 
electric light companies in Camden, Atlantic City and other points in New Jersey 
and also places in Delaware, Montgomery and Chester counties in Pennsylvania. 
Philadelphia capitalists will be largely interested in the company, and negotiations 
are now being made with companies in the places whereit is proposed to do business 
with the view to securing the lighting privileges. There will be 500,000 shares of 
the new company's stock, par value $50. It is denied that 100,000 of these shares 
will go as a bonus to the stockholders of the Pennsylvania Manufacturing, Light & 
Power Company." 


The following order has been sent by the Secretary of War to the commanding 
officers in Cuba, Porto Rico and the Philippines: Until otherwise ordered, no 
grant or concessions of public or corporate rights or franchises for the construction 
of public or quasi-public works, such as railroads, tramways, telegraph and tele- 
phone lines, waterworks, gas works, electric light lines, etc., shall be made by any 
municipal or other loca! governmental authority or body in Cuba, Porto Rico or the 
Philippines, except upon approval of the Major General commanding the military 
forces of the Uuited States in Cuba, Porto Rico or the Philippines, who aball before 
approving any such grant or concession be specially authorized by the Secretary of 
War." 


The following appears as a New York item in the Boston News Bureau“ of 
the 22d inst.: ''Welearn upon undoubted authority that the New York Gas, Elec- 
tric Light, Heat & Power Company has secured control of the Edison Electric Illu- 
minating Company of New York. The former company is controlled by the Whit- 
ney syndicate in the interest of the Metiopolitau Street Railway and will use its 
surplus electric power. The stock of the Edison Company will be taken in on a 
basis of about 210 in exchange for & 4 percent. bond. The issue of bonds has been 
underwritten and will be offered to the public within the next fortnight. The 
subscription price has not been determined but will not be under par. This insures 
something more than 8 per cent. on the Edison stock.” 


Mr. E. E. Higgins, editor of the '' Street Railway Journal," in a recent inter- 
view with a representative of the New Vork Commercial.“ gave the following in- 
teresting information in regard to the operations of the principal street railway 
companies, showing a gratifying increase in the general business. He says: In 
1897 the gross results were but 1 9 per cent. more than in 1896, which improvement 
was materially less than that of 1896 over 1895. In 1898, however, the improvement 
has again become decided, as is shown by the following figures: In New York City 
the Metropolitan Street Railway Company shows 24.8 ner cent. gain in the last nine 
months of the year, in Brooklyn the Brooklyn R pid Transit system shows 12 8 per 
cent. gain, and the Nassau system 14 2, while the elevated lines in that city have to 
record a loss. In Albany the gain is 8 6 per cent., in Svracuse 5 9 per cent., in Provi- 
dence 2 8 per cent., in Boston ( North Shore Traction Company) 3.6 per cent., in the 
shoe manufacturing city of Brookline 1.3 per cent., in Baltimore (Consolidated sys- 
tem) 16 per cent., in Scranton 6.1 per cent., in Cleveland (Cleveland Electric) 5.1 
per cent., in Columbus 12 8 per cent., in Datroit (Detroit Citizens') 8.4 per cent.. in 
Chicago ( North Chicago) 3.9 per cent., in Minneapolis (St. Paul) 8 percent., in New 
Orleans (New Orleans Traction) 5.6 per cent., in Kansas City 1.07 per cent., and in 
Denver 4 per cent." 
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EDITORIAL NOTES. 


The British manufacturer 

American Methods would seem to be gradu- 

and Electrical ally awakening to the fact 
Apparatus that during the last decade 
Abroad. this country has been mak- 
ing very rapid strides in 
the manufacture and use of electrical machinery and 
distancing Great Britain, whiob, with its proverbial 
oonservatism, was slow to adopt electricity as a mo- 
tive power. Strenuous efforts are now apparently 
being made by men of high standing in England to 
spur on the manufacturers of electrical apparatus in 
that country with a view to outting down if pos- 
sible the lead $bis country has of them. It is natu- 
rally exceedingly aggravating, and goes against the 
average Eoglishman's pride, to be obliged to purchase 
yearly a large amount of electrical apparatus from 
us, and even be obliged in some cases to send over 
bere for electrical engineers and skilled laborers. 

Mr. E. V. Knox, a member of the British Parlia- 
ment, in a recent communication to the London 
Mail, stated that during the past ten years the 
people of the United States, by a liberal policy pur- 
sued towards street railway companies in granting 
them franchises over streets, had created an industry 
almost as great as Great Britain's trade with China, 
whiob the Britisb have been building up little by 
little for the last forty years. Among other things 
in the communication referred to, Mr. Knox stated 
that in the last few years 12,000 miles of eleotrie 
street railways had been constructed in the United 
States at a oost, including equipment, of $300,000,- 
000. 

The mileage given is, however, not strictly aocu- 
rate, as this country at the present time has approxi- 
mately 14,000 miles of eleotrio street railways, Mr. 
Knox regretted that America Lad gotten this great 
start in electricity, which he recognized as the inev- 
itable motive power of the next century, because, as 
he explains it, by this start is meant that similar 
industries developed abroad will be apt to be devel- 
oped by American ingenuity and in many instances 
by American capital. Mr. Knox farther points to 
the fact, apparently with regret, that the equipment 
of the Waterloo & City and Central London lines is 
all coming from America. When electric street cars 
were introduced at Leeds, the center of the looomo- 
tive district, all the motors were imported from the 
Unitel States. A oase is cited where American 
workmen had to be brought over to complete an 
electrio street car line in Dublin. 

Bat England is by no means the only country in 
Europe that is obliged to purohase American eleo- 
trical apparatus and employ American labor, even if 


our exports of eleotrical machinery are far greater to 
the United Kingdom tban to any other country 
abroad. Even Germany, whiob prides itself on its 
up-to-date electrical developments, and whose ambi- 
tion is to eclipse witb its electrical exhibits those 
from the United States at the Paris Exposition of 
1900, purebased fiom tbis country during the last 
fisoal year $240,577 worth of electrical machinery, 
consisting principally of street railway equipments. 
Fartbermore, General Porter, on bis return from 
Europe some time ago, stated that he was constantly 
meeting in the different countries he visited, engi- 
neers in oharge of eleotrical undertakings who were 
either Americans by birth or who had been trained 
on this side of the Atlantio. 


* & F 
In the question of long dis- 
Long Distance tance telephony the New 
Independent York "Telephone Company 
Telephone Service. would seem to have a de- 
cided advantage over the 
People’s Telephone Company which is earnestly 
vet king to gain a foothold in this vicinity. Many 
firms in New York City would undoubtedly be only 
too glad to patronize the new company and have 
the Bell instrament removed were it not for the fact 
that the Bell system enables them to reach points 
where no independent companies exist. That this 
unsatisfactory state of affairs will ultimately be 
remedied cannot be doubted, as new independent 
companies are constantly starting up all over the 
country. 

Oaly recently a new company known as the Mas- 
sachusetts Telephone & Telegraph Company was or- 
ganized, with several million dollars capital, to com- 
pete with the Bell company in Boston, while inde- 
pendent telephone organizations may be found in 
Detroit, St. Louis and Indianapolis. That inde- 
pendent telepbone companies are gaining a foothold 
all over the country may be gathered from’ the fol- 
lowing statement of Mr. J. E. Keelyn which re- 
cently appeared in a New York daily : 

„There is now competition by means of ex- 
changes independent cf the Beil in all the towns of 
importance between New York and Washington, ex- 
cepting New Brunewick and Philadelphia. Work 
is under’ way on independent exchanges in all the 
cities between New York and Boston, and including 
Boston. 1f a foothold could be got in New York 
City the Bell company would be foroed, firat to re- 
duce rates, second to furnish phones free, and 
third to go out of business. 

„Let me tell you the experience in New Jersey. 
There ate independent exchanges in Jersey City, 
Newark, Paterson, Passaio, Elizabeth, Bound 
Brook and Trenton. Farther south tbere are inde- 
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pendent exchanges in Chester, West Chester and 
Coatesville, Pa., and in Wilmington, Del. But I 
will speak of New Jersey first. 

“In Elizabeth the Bell company when the indepen- 
dent exchange was started had 225 telephones. It 
has 300 now, aud the independent company has 400. 
Before competition came the Bell company charged 
$100. The new company charged $35 for busi- 
ness and $25 for residences. The Bell fell to 
$21 for business and $18 for residences, but it is 
actually furnishing telephones free to persons who 
have ordered them out. The Bell is practically 
driven out of Elizabeth. 

„In Newark the Bell company bad 2,400 tele- 
phones, and charged $120 a year. A new company 
was started but made the mistake of putting in too 
cheap a plant. The piant bas been rebuilt, and 
2, 000 telephones are in operation, while arrange- 
ments are being made for 2,000 more. The new 
company charges $18 for an unlimited service, and 
the Bell came down to $40. Soon the Bell will bave 
nothing of real value in Newark but its long dis- 
tance connection. 

„The independent exchanges in Paterson and 
Passaic will soon be connected with Newark. There 
are 650 independent telephones in operation in Jer- 
sey City and 1,000 in Trenton. 

‘t Chester, Pa., furnishes a good example of what 
oan be done. Chester is a suburb of Philadelphia. 
Toe Bell company has 225 telephones, and charged 
$30 per year. After one year the new company has 
600 telephones in operation, charging $39 for bus- 
iness and $20 for residenoes, has paid dividends reg- 
ularly, and its stock is twenty-five per cent. above 
par. The Bell company is giving service away in 
Chester.“ 

Mr. Keelyn further states that at the present 
time there are as many as 3,000 independent tele- 
phone excbanges in the United States. Such being 
the case it can readily be seen that as soon as inde- 
pendent companies succeed in gaining a foothold in 
the principal cities, such as New York, Boston and 
Philadelphia, arrangements could be made for long 
distanoe independent service equally as good as that 
now furnished by the Bell monopoly and at probably 
one-half the price now asked. 


x * * 
We are in receipt of a 
memorial gotten up by the 
Merchants’ Association of 
New York, addressed to the 
President of the United States, the Vice-President, 
members of the Cabinet, and to the members of both 
Houses, urging the passage of a bill, No. 2,524, en- 
titled A bill to inorease the efficiency of the Foreign 
Service of the United States, and to provide for the 
Reorganization of the Consular Service." 

There is probably no more important question 
before the electrical fraternity of the United States 
than that of the expansion of our exports in eleotri- 
cal goods and the ways and means of accomplishing 
it. The proper solution of this question is not only 
worthy of, but requires, the most thorough and ex- 
acting study. The search for foreign markets for 
our goods may be said to bave developed in late 
years to an exact specialized science, in which not 
only individual exporters and associations, but ex- 
pert Government commissions, elaborately organized, 
equipped and maintained, lend their efforts to the 
expansion of our export trade. 

The fact seems to have been conclusively proved 
that markets for our goods can only be obtained and 
retained through an intelligent study of tbe wants 
of the various markets of tbe world, an absolute 
willingness to cater to those wants, and the expendi- 
ture of necessary capital and energy sufficient to 
make that willingness known. The Consuls can 
give information about markets, tbe nature of the 
goods required, and oan encourage foreign trade in 


Seeking to Expand 
Our Export Trade. 


many ways, and it is with & view to making our 
Consular Service more: efticient in this respect that 
the Merchants’ Association of New York is striving 
by advocating the bill now pending in Congress, 
which in the memorial just distributed is referred to 
as follows: 

„We have believed for some time that, properly 
to expand our export trade of manufactured products, 
it is necessary that the Consular Service of the coun- 
try be placed upon a better footing than that upon 
which it stacds now. 

„The bill in question, while a radical one, we 
think provides the change by whioh the Consular 
Service of this country can be made to do for this 
country in the exporé of manufactured produots 
what the Consular Service of Great Britain and Ger- 
many does for those two nations, and that it will do 
more to place properly before the consumers of the 
world at large, through the acoredited channels of 
the Government, the superiority of American man- 
ufactured products than any other means that can 
be adopted.“ 

This measure, as we understand it, contemplates 
the removal of the Consular Service of this country 
from politics, the appointments being made, after a 
suitable Civil Service examination, for life, subjeot 
of course to good behavior and efficiency. Positions 
left vacant through death or otherwise would be 
filled by promotion, or in other words, the system 
would be very similar to that now in vogue in Great 
Britain and Germany, which has done so much to 
stimulate the export trade of those countries. The 
changing of our Consuls by every incoming Admin- 
istration cannot but work harm to tbe export inter- 
ests of this country, as a Consal no sooner becomes 
familiar with the requirements of the locality to 
which be has been assigned than a new Consul is 
appointed who has to spend considerable time famil- 
iarizing himself with the new conditions. That the 
Consular Service of the United States is even now 
doing good work is not to be doubted. As every 
one knows, one of the most valuable offices which 
our Consuls perform is to gather information abroad 
as to the methods in vogue in conducting business 
and also in giving advice as to how we may extend 
our markets. They are watchful to discover avy 
openings for the introduction of American manufao- 
tures, and it is unquestionably largely due to their 
efforts that American manufactures have attracted 
80 muoh attention in foreign markets. Their reports 
to the Bureau of Foreign Commerce of the State De- 
partment are replete with sugyestions that are of the 
greatest value to our manufacturers who are strug- 
gling with the export problem. 

The bill which the Merchants“ Association is so 
strongly advocating, providing it becomes a law 
cannot help but still further improve our Consular 
Service, and for that reason it should receive the 
support of all those interested in the export ques- 
tion. Although valuable suggestions are constantly 
being received from our foreign Consuls, one trouble 
is that they are not always heeded, and that manu- 
facturers seeking a market for their goods give as a 
rale very little thought to the needs of the people 
they desire to do business with. So long as Ameri- 
can manufacturers persist in sending what suits them, 
instead of what their customers desire, they will fail 
fo build up anything likea profitable foreign trade, 
in spite of any improvement in Consular service. 


A BRIDGE of $00 feet span at Budapest is being 
erected entirely by means of eleotrical machinery. 
The iron girders used as piles to keep the water back 
from the excavations for the shore pillars were driven 
in by an electric ram. The ram was a hammer 
rising 34 feet, with a velocity of 12 feet per second. 
The soil out of the holes was raised by an eleotrio 
windlass. The water was removed by seven cen- 
trifugal pumps working day and night. The five- 
inch diameter pumps were driven by 10 horse- 


power motore, the eight-inoh by 16 horse-power, and 
one nine-inoh by a 20 horse-power motor. 


Under the Searchlight. 


Notes and Comments on Various Topics. 


CUBA was Unole Sam's New Year's gift, and we 
wish him joy of it. It adds something to the tug on 
his trowser straps, but his shoulders are broad and 
his gallowses strong, and no one need fear that the 
additional load will destroy the symmetry of bis 
figure or diminish the sweetness of his grin. As 
shown in the picture papers nowadays the old man 
looks as if be had been rejuvenating himself by a 
course of eleotrio baths. 

R * k 


RICHARD CROKER, JR., son of the Tammany Hall 
leader of New York City, has discovered a future for 
himself in the electrical industry, and will com- 
menoe his business career on the pay-roll of the 
Westinghouse Company. 

& & X 

MAYOR CHASE, the only Socialist eleoted by an 
Eastern mun'oipality to the headship of a oity gov- 
ernment, was inaugurated at Haverhill, Mass., on 
Monday. The Mayor advocates iu his inaugural 
address the municipal ownership of eleotrio lighting 
plants and street railways—of course. 


x & X 
EXPERIMENTS of an interesting nature have been 
made with a new explosive, liquid air, and with en- 
couraging results, under the conditions of trial. This 
is reported as having been the case with tests made 
on the parade ground at Munich, and an exhaustive 
test ona large scale is reported as having taken place 


in a coal mine at Pensburg, not far from Munich, 


trials which, continued for months, proved very sat- 
isfactory. The chief advantage claimed for this ex- 
plosive is its slight cost, being simply that of the 
power used in liquefying the air. Even the fact that 
after a short time the substance ceases to be capable 
of exploding is urged a8 a recommendation in one 
respect, for, if a detonator hangs fire, there is no 
danger of the charge going off accidentally some time 
after the explosion is due. 


xX x ok 
ELECTRICITY has ın the past unquestiovably been 
responsible eitber direotly or indirectly for many 
deaths, but a death recently ocourred due to the 
drinking of the fluid“ from an electrio battery, 
whioh is probably the first case of the kind on record. 


X 3* * 


THE Prince of Monaco has been kuown since 1885 
as an enthusiastio student of the sea and its various 
forms of life. One afternoon, while in the Bay of 
Biscay, he sank the trap in which he collected speoi- 
mens, It went to the bottom in over 12,000 feet of 
water, and as night approached he fastened to the 
wire attached to it an eleotrio buoy and then stood 
off a mile or so. As be and his fourteen sailors were 
watching with a good deal of satisfaction the sway- 
ing buoy with its brilliant illumination a steamer’s 
lights came into view. It was soon evident that the 
Steamer was curious to know the meaning of the 
illamination, for she altered her course and made 
for tbe light. Up she came to within a quarter of a 
mile of the buoy, slowéd up for a minute, and then 
started ahead, perhaps a little disgusted at the in- 
cident that had lured her several miles out of her 
course. She bad hardly got away when a second 
steamer came into view, and she tco bore down 
upon tbe lighted buoy. The sailora on the Prince’s 
vessel understood by this time that the illumination 
was probably believed to be evidence of a disaster. 
Just as the Prince’s steamer was moving up to ex- 
plain matters she was nearly run down by one of 
the large liners in the Oriental trade, which had also 
left her course to rend er what assistance she could. 
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The incident proved of value, for thereafter the 
Prince carefully refrained from exhibiting his eleo- 
trio buoy on any of the much traveled ocean routes. 


xk & * 

WHAT is termed an over and under ground street 
railway system has recently been patented. With 
this system it is claimed that the diffioulties experi- 
enoed in running cars during the winter, when the 
tracks are covered with snow, will de overcome. 
The inventors employ a large conduit, in which the 
tracks are laid, while the body of the oar runs above 
ground. The trucks will run on the underground 
track, and a support will extend from each track, 
through a slot, to the bottom of the car, The cost 
of excavating for a system of this description in a 
city like New York would inall probability probibit 
its ever being adopted, 


x x X 


ONE thing the Cuban ruralist must learn, says the 
Telegraph Age, is not to cut down telegraph wires 
when be wishes to bale his hay. The oustom is not 
strictly up to date. 


Proposals Invited by the Government. 


The Bureau of Yards and Docks of the U.S. Navy 
Department is inviting sealed proposals until Janu- 
ary 14, 1899, for extending the electric light system 
at the New York Navy Yard. Specifications, blank 
forms of proposals, and a general plan will be for- 
warded to intending bidders upon appliostion to the 
Bureau or to the Commandant ofthe yard. Bidders 
are expected to inform themselves of the character 
of the work by visiting the Navy Yard. 

The War Department, through the U. S. Engineer 
at Norfolk, Va., is inviting sealed proposals until 
January 24, 1899, for furnishing and setting up four 
storage batteries at Fort Monroe, Va. Information 
will be furnished upon application to Major Thos. 
L. Casey, 166 Granby street, Norfolk, Va. 


RONALD T. McDONALD'S DEATH AND BUSINESS 
INTERESTS. 


(From the New Orleans Picayune, December 25.) 

The news of the death of Mr, R. T. MoDonald was 
a sbooking surprise to his many friends and a:quaint- 
ances in this oity. He had been in New Orleans 
within the past fortnight, and left here in appar- 
ently perfect bealth on the 14th inst. It was known 
here that he was taken sick shortly after he reached 
Dallas, whither he went to meet his private seoretary 
and superintendent, W. H. MoGrath, of the ice and 
electrio light plant in that city, in which corporation 
he was largely interested. 

He was robust, and might have been considered a 
fine specimen of manhood. His friends here appre- 
hend that it was over-oonfidence in his vigorous coon- 
stitution which caused him to disregard the danger 
of that insidious malady, and thus was finally de- 
veloped the attack which proved fatal while so far 
away from his home and family, He went to Dallas 
alone and had expressed his intention of returning 
here without delay. Attention might be called to 
the coincidence of the sale of the munioipal ice plant 
of this oity, in which he was a large stockholder, 
having been consummated the very morning of his 
death, the sad intelligence being received here witbin 
an hour or eo after the sale had been made. 

A SUCCESSFUL PROMOTER. 

He was regarded as one of the most suocessful 
promoters of publio interests throughout the country. 
He first became identified with interests in the Cres- 
cent City in 1885, by becoming intereeted in the 
Louisiana Eleotrio Light & Power Company, through 
the Ft. Wayne, Ind., Eleotrio Light & Power Com- 
pany. Associated then with Mr. Maurice J. Hart, 
he extended his interests into the traction, sewerage, 
ioe and other corporations. 
understandings he and Mr. Hart became estranged, 
which resulted in some rather sensational litigation, 


Through business mis. 


the outcome of which was the recent decision of 
Judge King, of the oivil district court of this par- 


— ish, with judgment in favor of the Harts in the sum 


of $11,0U0, whiob jadgment is now on appeal before 
the Supreme Court. 

Mr. McDonald was born in Allegheny, Pa., June 
24, 1849, and went to Fort Wayne in 1860. Daring 
the war be served in Company C, 152d Indiana In- 
fantry. Returning to Fort Wayne, Mr. MoDonald 
worked as a clerk in a dry goods store, afterwards 
beooming a member of the firm of Evans, McDonald 
& Evans, wholesale dry-goods dealers. The firm 
failed in 1881, and two years later Mr. McDonald 
established the Fort Wayne Eleotrio Company, 
which has since become famous. He was a director in 
two Fort Wayne banks, was at one time a director 
of the Fort Wayne Consolidated Street Railway, was 
exolusive owner of the artificial ice plant in that 
oity, owned the new Avenue Hotel, Riverview Stock 
Farm and innumerable smaller properties. He was 
the owner of the Broad Ripple Street Railway in In- 
dianapolis, principal owner of the Hoffman House, 
New York, was interested in the New Orleans arti- 
ficial ice plante, and had eleotrio light interests in 
Chicago, Detroit, New York, St. Louis, Brooklyn, 
Syracuse, N. Y., and other oities. 

THE BELL BOY'S FRIEND. 

A lifelong friend of the bell boy is gone. Mr. 
R. T. McDonald was a favorite among all the 
„ fronts” of the hotel where he stopped. The news 
of his sudden and unexpected death was received 
with more profound and sincere regret by no one than 
by the bell boys of the St. Charles Hotel. One by one 
they passed the word along the line, and when the 
noon watch went off duty they told the other watoh 
that R. T. McDonald was dead. The boys spoke of 
little else during the afternoon. His arrival was al- 
ways the signal for good cheer among the lads who 
wait upon the bench and answer calls. 


WELL KNOWN IN BALTIMORE, 
(From the Baltimore Sun, Dec. 27.) 


Mr. Ronald T. MoDonald, president of the Fort 
Wayne Eleotrio Corporation, who died on Friday at 
Dallas, Tex., was well known in Baltimore. He 
came to Baltimore about 1390 and purohased from 
the receivers the International District Telegraph & 
Construction Company, which had operated the 
Heisler system of eleofrio lighting. From this he 
built up the Maryland Electrio Company, which 
under his direction in five yeara had an earning 
capacity of $300,000 a year, Mr. J. Frank Morrison 
was the representative of Mr. MoDonald in Balti- 
more. About two years ago Boston capitalists 
bought out Mr. McDonald’s interest in the Mary- 
land Electric Company and changed the name to 
that of the Edison Eleotrio Illuminating Company. 
Mr. McDonald a few years ago leased the Wenstrom 
Electrio Works at Calverton, and began the manu- 
facture of motors and dynamos. The franchise of 
the Wenstrom Company was recently sold. Mr. 
McDonald had two homes, one in New York and the 
other in Fort Wayne, Ind. He is survived by a 
widow and a fifteen-year-old daughter. 


THE NEW POWER STATION AT SHEFFIELD, 
ENGLAND. 


Of all the work of various kinds that is being 
carried on at Sheffield preparatory to the change in 
the system of tramway traction, says the Surveyor, 
the erection of the electric power station on Kelham 
Island, from which all the power for driving the 
cars will be obtained, is considered to be the most 
important. Asa center for a power station Kelham 
Island is said to be admirable. Is fulfils the essen- 
tial conditions of being within a short distance of 
the linee, so that the current may be conveyed with 
as little waste as possible, and of providing space 
for any extensions of buildings that may be required 
in the future, asthe tramway system is gradually en- 


larged, and linea cover ‘all the prinoipal streets of 
the oity. 

The buildings are so contrived that they can at 
any time be extended by additions to one end. 
The site of Crowley’s Foundry premises which the 
corporation have bought is very large, and bardly 
half the land is at present being used for the provis- 
ion of a station which is calculated to supply power 
to all the present lines and as many more as will be 
ready when it is completed. As a matter of faot, by 
no means the whole of the ground has been cleared 
and the large portion of the old buildings left stand- 
ing are being used as temporary stables and stores, 
The station consists of two large oblong buildings, 
the largest of which, the engine and dynamo house, 
occupies about 5,000 square feet, and the smaller, 
which is for the boilers, about 3,500 square feet. 
Thirty or forty men have been at work since the be- 
ginning of July, and very good progress bas been 
made. The buildings are of briok, plain and neat, 
substantial and in character with the kind of work 
for whioh they will be used. The most tasteful- 
looking elevation will be that on the south side, 
where the wall, 40 ft. high, will be pierced by two 
rows of windows, those in the lower story placed 
together in pairs, and those higher in groups of 
three. This will be the wall of the engine-house, 
the inside measurement of which is 100 ft. by 50 ft. 

The heavy foundations have been carried down to 
& depth of 10 ft. below the ground line, and afford 
space for six engines. At first only three engines 
areto be put in. These will be of 300 horse-power, 
supplied by an American firm, and will becoupled to 
dynamos having a capacity of 225 kilowatts so ar- 
ranged that they can be used independently or all 
worked together, A short time ago it was anticipated 
that one dynamo would probably prove sufficient to 
work the traffic, but tbe corporation seem now dis- 
posed to push on the extensions of the lines at a 
greater speed, and it is not unlikely that additional 
engines will be required before the house has been 
long in use. As already explained, however, it will 
not be necessary to extend the building for the first 
additions to the stook, as the beds of three more en- 
gines are already outlined. When extensions are 
needed the east end will have to be removed, and it 
will be possible to go on lengthening the buildiny for 
a long time before all the land is covered. The same 
means will be adopted for enlarging the boiler-house, 
which adjoins the engine-house, standing nearer the 
river. This is at present 76 ft. long by 40 f$. 6 in. 
wide, and will hold three boilers, each of 300 horse- 
power, and fitted with patent induced draught sup- 
plied by fans working in the power-house. The 
boilers will be 10 ft. square at the base. 

The brickwork of the engine-house is being filled 
into a skeleton of steel framework as large as any 
recently used in Sheffield. Ten upright steel 
stanchions are fixed, eight of which are 50 ft. high, 
and the others 10 ft. or 15 ft. lower. Aoross these 
are laid steel beams, which will support the roof 
trestles, and to whioh oan also be fixed a traveling 
orane, by means of which any portion of the ma- 
ohinery can be removed without unnecessary delay. 
It was at first intended to have steel framework for 
the boiler. house as well, but there was a diffioulty in 
obtaining the material, and this part of the design 
had to be abandoned. As it was, the work was con- 


siderably delayed by the siow arrival of the stan- 
chions for the engine-house. 

The boiler-house will be lined with salt-glazed 
bricks, so that the sanitary measure of washing the 
sides can be taken from time to time, and glazed 
bricks will line the engine-house. The height of the 
two buildings from the floor to the eave of the roof 
will be about 40 ft. Along the roof of each will be 
a long lautern, whioh will admit sufficient light. 
The side of the boiler-house will be lined with coal 
bunkers some 12 ft. wide, and at one end there will 
be a tower for the tanks.  Lavatories are provided 
in the building. Such good progress has been made 
with the work that if there is a continuance of fine 
weather tbe building will probably be oompleted by 
the end of Marob. 
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ELECTRICAL CANAL TRACTION.* 


The Bulletin of the Association of Electrical Engi- 
neers of Liege for May of the curient year was en- 
tirely devoted to the question of canal traction, 
mechanical and electrical. While far too lengthy to 
produce in extenso, or even to abstract at any length, 
we hope in the following series to be able to give 
such a resumé of the salient points as will be of use 
and interest. The canals of England languish in 
the grip of the railroad interest, but the time must 
arrive when even a Parliament, packed with selfish 
railroad directors, must give attention to so vital a 
question. The author of the paper which appears 
in the Bulletin was Mr. Van der Wallen, who re- 
marked at the outset that canal traction was to-day 
in a very backward state considering the great de- 
velopment of late of different modes of traction. 
Everywhere one sees animal haulage, the animal 
being victorious over the numerous tentative efforts 
to replace him by mechanical means. 

All canals have been built with a view to haulage 
in some form, and it is to improve on this meobani- 
cally and economically that efforts should be made. 
On rivers and large canals the problem is different. 
Self-towing and towing are the only practicable 
means capable of being utilized. Self-towing on a 
cobain is excellent on rapid streams of small depths 
baving at least a slope of 0.30 m. per km. The 
draught of water augmenting and the slope falling 
below 25 om. the tow boat sees its superiority well 
reduced. On the descent the advantage is always 
witb a tug, for the tow boat is fast to its chain, and 
if the current is rapid the towed boat may overrun 
the tug and collide. Towing is understood to be 
towing upon a sunk chain—as distinct from tugging 
by means of a free boat. From an economical point 
of view the fuel expense of towing is only about one 
third tbat of tugging, but there is the inconvenience 
of being fast upon a chain, so that if the traflio is 
stopped the tow vessel is idle, but a tug has a muoh 
wider field and oan go anywhere, and moreover, i8 
of less first cost. Some large companies have both 
paddle and sorew tugs. Paddles are suitable in 
shallow waters, but are costly in construction and 
work. The oompany of the Lower Seine and Oise 
have vessels fitted both for chain towage and tugging. 
Up stream they are towers, down stream they are 
free tug-boats, and they afford a service at once 
quick, regalar and economical. MM. Molinos and 
Bovet consider this the best system of traction for 
canalizad rivere, 

Compared with the ordinary system of towage, 
there is less use of the chain, a stoppage of the chief 
causes of breakage, better utilization of plant, and 
an inorease of the possibilities of traffio, with reduo- 
tion of expense and the power to run down stream 
as free tuys. 

Compared with tugs, the advantages of the double 
system are equality at times of low water and an 
incontestable superiority at times of bigh water. 
For such a service to pay, the tbraffio should be large 
and the Jooks also large enough to take a train of 
barges. A train of four barges, for example, ocou- 
pies four hours, and a single boat less than 30 min- 
utes, so that a convoy loses 90 minutes at each look 
if of one boat capacity. Experience has shown that 
the mean speed of such a convoy cannot be over 3.6 
kms. per hour on a canal which is much used. Sim- 
ilarly, a horse-bauled boat attains nominally 2 km. 
speed. To regain an bour lost ata lock a convoy 
would need to travel 6.750 kms. Thus thetowage of 
trains of four boats cannot be carried out except at a 
disadvantage as regards speed unless the pools be- 
tween the locks are each 6.750 kms. iu length. 

It is thus evident that the question of economy 
depends very much on the distance between, and the 
size of, the locks. To bave a towing vessel, whether 
on a chain or with screw propulsion and the at- 
tendant expense in the shape of fuel, attendanoe 


* From the Electrical Review, London, Dec. 9, 1898. 
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and repairs, there must first be sufficient traffic to 
supply several barges at one time to be towed. The 
towing vessel must not tow a single barge, bus a 
train. Now, if the looks are only large enough to 
pass one vessel at once—which is the oase with al- 
most all our English canals—there will be a consid- 
erable loss of time at each look, and if looks succeed 
one another quickly, the journey speed will be very 
slow indeed. Clearly there is a good deal of think- 
ing to be done upon eaoh problem. Oa very busy 


canals, with pools of suitable length, it would be 


practicable to maintain the towing vessel always in 
its own particular pool. Is would never pass the 
looks, but oco1py itself in towing barges each way 
from lock to lock. Where such & system is praoti- 
cable it would save time at the locks, and would 
also save a considerable difficulty at the looks in the 
shape of the management of the tuw obain. 

Another solution of the question is that of self- 
propelled barges. Erroneous apparently in prinoi- 
ple, because of the idle time of the motive power at 
times of loading, yet it is capable of successful ap- 
plication for carrying goods neoessitating high 
speed. 

The use of gas and oil engines offers the ohance of 
redacing rome cf the foregoing objections. One in- 
stance alone is cited—that of the Frenoh company 
Seine Maritime, which conducts a rapid service be- 
tween the English Channel, Rouen and Paris by 
means of flats driven by gas motors. The gas isoar- 
ried in eteel tubes at a pressure of about 100 kgs. per 
om’; these tubes measure 250 mm. diameter, and are 
5 m. long and 8 mm, thiok to contain 22 m? of gas. 
They weigh 325 kgs. These tubes, to the number of 
80, are connected in a battery by flexible joints. The 
motor is vertical, with two oylinders of 40 HP. total, 
of the Simplex“ type driving a screw on the Mo- 
Glasson principle, variable and reversible, whioh 
permits any speed from nil to maximum without 
obange of speed of the engine. Two men manage 
the boat, a driver and a pilot. Such a boat will 
measure 300 tons, and will be 30 m. long, 5.50 m. 
beam, and 2.25 m. deep. "Trials be&ween Havre and 
Tancarville show tbat one minute is enough to set 
ths motor going, and at 180 to 250 revolutions the 
flat, carrying 145 tons, travels 5} to 6 knots. 

This system appears to be the counterpart of gas 
tramway traction. It is necessary to bave either 
gas compressing stations or that each vessel should 
be able to compress its own gas. This would be 
somewhat impracticable aud costly, and gas haulage 
would seem only to be applicable under special oon- 
ditions as to the supply of gas at the convenience of 
a suitable station for its compression, or the pres- 
enoe of a compressed gas main witb connections for 
the boats at several points eu route. Strong gas 
alone can be carried in reasonably small bulk, so 
tbat producer gas would be shut out. otherwise gas 
haulage seems very suitable for canal barge towing. 
It has one great advantage not posseased by the 
tramway gas traction, that, the resistance being 
practically constant, the gas motor may be exactly 
suited to its one duty—tbat of baulage at the level. 
On tramway work the gas engine must be very much 
larger than its mean power, for is must provide both 
for rapid acceleration and for the maximum grade, 
Electricity can do both, because in eleotrical work 
the energy comes from outside. In a gas engine the 
energy is generated by the engine, which must be 
large enough for its bighest duty, and, unlike an 
electric motor, cannot be overloaded. An eleotrio 
motor will utilize a heavy current for a few min- 
utes and is at a great advantage in this compared 
with gas. On oanal work, bowever, these partiou- 
lar advantages lose their value, and in canal baulage 
we should expect gas to give good results on such 
systems as were suited for its adoption. 

The following are stated as essentials of mechan- 
ical canal traction : A power of 3 HP. to 4 HP, ef- 
feotive, capable of being augmented, even at a 
reduced speed, at the passage of a lock. 
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The systems at present capable of filling these 
essentials may be placed under three heads: 

(a) An endless cable kept in constant motion to 
which barges may be attached. 

(b) Machines in place of horses, running the length 
of the canal. 

(c) Temporary motors placed on board the boats 
aud easily moved soas to serve any boat, and so be 
utilized without interruption. 

Under the first head comes cable baulage, first 
proposed in 1862, and now only of historical in- 
terest. 

The moving cable does nos seem to have been a 
success. One difficulty was the obliquity of tbe pull 
on tbe cables and the difficulty of passing the baul- 
age rope past the carrier pulleys. It was difficult to 
attach tow ropes to the moving cable, and there was 
the sudden pull on the rope 83 soon as attached, and 
no time was allowed to the boatmen to get aboard 
again. To enable the tow rope to quit the pulley 
groove, the flanges of the latter were notched, and 
when the notch came round it admitted the tow rope 
and so led it off aud out of the groove, the straight 
running main rope not oatohing in the notch. We 
need not farther follow the desoription of this rope 
system, which is fully desoribed and illustrated in 
respect of grips and palleys. The system is not one 
likely to come into use in face of the possibilities of 
eleotrio traction. Unlike tramway cable traotion, 
the moving cable in barge haulage cannot receive 
back any power from boats as does a tramway oable 
from cara running down hill. Then it is obvious 
that there must be an enormous loss of power by 
friction at the numerous pulleys, especially at curves 
where the rope has a heavy lateral pressure on its 
carriers. 

Under the second head, that of traveling machines, 
it is remarked that at the outset no suocess accom- 
panied the system. A trial was made with a loco- 
motive running on the bank of the canal of Neuff- 
Fosse, between Fontinettes and Douai, on a length 
of 77 kms. with one look only. The line was bal- 
lasted on a width of 2 meters and a depth of 0.3 m. 
The rails weighed 15 kgs. per meter, and were laid 
on oross ties of wood spaced 1 meter apart. The 
locomotives had four coupled wheels and weighed 
14 tons in working order, which seems an exoessive 
weight, but each train oonsisted of two or three 
boats, and the speed was 1,500 kms. per hour. The 
chief cause of the abandonment was the cost of the 
railway, and the beavy engines required. In 1892, 
however, electrical traction was tried on the patent 
of M. Galliot, upon thecanal of Bourgogne. The 
Society Deréfle & Cie., who worked the patent, 
constructed a kind of electrioal trioyole. The over- 
head trolley system was employed. The cable was 
fixed behind, between the motor wheels. The motor 
is bipolar of 6 kw. 

The shaft gives motion by a bronza worm to a 
wheel on the axle of the driving wheels, which are 
of iron wrapped in aloes fiber for elasticity and grip. 
The vehicle carries a light oab or shelter in which 
the driver controla the machine with the necessary 
levers aud foot brake. Toe whole machine only 
weighs 2 tons. : 

A third system is that of Lamb, and oonsists of 
electrical motors running on oables and hauling boats 
as in the previous system. A strong cable is carried 
on posts on the bank. A carriage runs on this cable 
carrying a motor which drives a wheel by means of 
a worm. Round this wheel is once wound a second 
or traction oable. The haulage rope is attached to 
the carriage. The two cables are so isolated as to 
serve for conductores. The worm runs in an oil bath 
with very little friction. The motor oan be driven 
from deok by means of suitable wires carried on the 
baulege cable, or there may be a driver seated on a 
suspende i feat from the motor itself. 

M. Basser proposed in 1893, at the Chicago Con- 
gress, to place a motor in a float attached to the 
rudder of a barge, and to drive a small sorew pro- 
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peller therewith by means of a chain, and a similar 
proposal was made by M. Galliot at the Congress of 
the Hague, a screw propeller being driven by a motor 
through a vertical shaft in the rudder post. 

The Bovet system oonsists of chains laid in the 
canal itself and simply oarried over wheels on the 
barge, the barge mechanism being electrically aot u- 
ated from overhead conductors. An ordinary chain 
is sufficient, and has the advantage that it will slip 
at times of abnormal stress and so obviate accident. 
The following formula are given for caloulating an 
establishment of this type. Given T the annual ton- 
nage in millions, K the journey of a boat in km., 
and c the load of a boat. Then 300 c K represents 
the tonnage per km. The number of boats in cirou- 

105 T 
lation per km. will be » = —— 
300c K 


600 cK 


Their bead- 


way in kms. will be e = . Tbuson a length 


105 T 
of 60 kms. the annual traffio being 3} million tons, 
and the boats of 200 tons burden, traversing 30 kms. 
each, if the journey speed be 12 hours the velocity 
will be 2,500 m. per hour. 

Eaoh boat is estimated to require 3.2 kw. of 
energy or a total of 275 kw., or 535 HP., allowing 91 
per cent. output of generator. These values are 
arrived at from the formula r = (a + b t) v*:** where 
v is the speed in meters per second, and ¢ the 
draught in meters; r being the resistance in kgs.; a 
and b being—a 21.3, 21.5, and 14.2, and b 123.6, 
78.1, and 52.4 for three classes of boat known in 
Franoe asthe Peniche, the Flute and the Toue. The 
formula is applicable to speeds of .25 to 2.5 m. per 
second, and draughts of 0.65 to 1.83 m. 

It is advised that for steam power there should be 
a power station on each section. Gas engines, too, 
may well be divided up into several stations, and 
they have an advantage over steam for powers under 
25 HP. Oil engines are, unhappily, too costly to run, 
or they seem best suited to power distribution for 
canal traction purposes. 

Phase currents are not new in industry. Why, it 
is asked, can they not be used in oanal traction ? 
The necessity for three lines need not be a serious 
disadvantage asis sometimes urged. The polyphase 
motor is so simple and strong as to demand serious 
consideration where it will be worked by men 
little acquainted with electricity. The polyphase 
system is more elastic and permits of a variation in 
the haulage as required, whilst on normal duty the 
speed issteady. Current is taken from the line by 
means of a two-wheeled carriage witb a pendulum 
counterweight, the grooves of the pulleys being 
shaped to olear the insulators. The carriage is drawn 
by the boat by means of the cable which carries the 
current on board. The return current is not praoti- 
cable by way of the tow chain. A second wire is 
therefore provided as return. 

The carriage seems better than the fishing rod 
system, for a barge is not confined by a rigid rail 
and the arm must be long and very adjustable, 

The use of acoumulators does not seem to be very 
practicable for canal haulage. They are referred to 
as baving been applied in England to pleasure ves- 
sels on the Thames, E.P.S. batteries of 44 to 180 
elements being used according to the size of the boat, 
and double-bladed sorews employed directly driven 
by four-pole motors excited in series, 

A trial was made in France by the Socicté Boulet 
et Cie. Fifty-two Gadot cells were employed to 
work a Gramme motor equal to 100 volts X 41 am- 
peres, witb a three-bladed screw at 300 revolutions 
per minute. Speed trials showed 1 km. in 4 minutes 
18 seconds, or à speed of 14 kms. per hour. The 
battery gave 30 amperes in full discharge. At 80 
per cent. eflicienoy the work performed was 3.25 HP. 

The Gymnote, a submarine torpedo boat of the 
French Admiralty, was tried in 1888 at Toulon. It 
had a four-bladed screw of 1.50 m. diameter. The 


motor was of a 16-pole type. The poles were placed 


on a moving ring of 1 m. diameter, and furnished 
with a four-brush collector, two for forward and two 
for backward running. The speed was 250 per min- 
ute, and the screw was driven direct. The weight 
of the motor was 2,000 kgs. It gave 60 HP. with a 
200-volt current and 220 amperes. The battery was 
564 cella of the liquid alkali type Commelin-Desma- 
zures-Baillache. Each oell weighed 17.5 kgs., or a 
total of 9,40 kgs. for the whole. With a capacity 
of 315 HP.-hours, sufficient for about 6 hours’ run, 
this means 28.6 kgs. per horse power of oharge. The 
speed for 6 hours would be 10 knots. Neither of 
these examples oan be rated as commercial, however. 
For barge work the problem is quite different, and 
one must consider the question of the cost of loading 
and unloading the battery for charging, the shocks 
consequent on this and the damage to the cells, 
which rapidly deteriorate. Is is, of course, easy to 
charge the batteries in place, given time to do so. 
This should be done without unduly delaying their 
work and might be done by night. 

Relatively to tramway work canal haulage is much 
easier for accumulators. The following figures may 
be studied: A boat of 350 tons will run 4} to 5 
hours at 3 kms. per hour with a battery of a capacity 
of 110 ampere-hours weighing about 1,000 kgs., and 
measuring 1.42 m? X 325 mm. high. For a tramcar 
the battery will bave capacity of 180 ampere hours 
and will weigh 1,750 kgs., and ocoupy an urea of 
2.16 m? of the same height—325 mm.—as the former. 
It is assumed that the weight of a battery in kgs. is 
a little over ,},th of its capacity in watt-hours. 
The displacement of a barge is, say, 339 tons, or 0.97 
of the nominal 350 m*. At 3 kms. per hour its re- 
sistance may be taken as 0.37 kg. per m? of displace- 
ment. The total traction is thus 125 kgs. The 
work per second is 104 kgm. or 1,020 watts, or say, 
1,500 watts furnished to the motor. Fora 6 hours’ 
run the weight will be about 750 kgs. on the above 
rule. The rule is thus derived: Let 1 be the ca- 
pacity of the battery, and I, its capacity per kgm. 


I | 

of plate. Then — isthe weight of plate per element. 
11 

Add 0.65, then the weight in working order is 1.65 


E 
At the tension E there will be —— elements, 
1.97 


11 
1.65 EI 
whence the weight in kgs. is ——-—— for tbe bat- 
971, 
teries of the Société Electrio. The current available 


is 15 ampere-bours per kg. of plate, but only two- 
thirds this is guaranteed. For 10 ampere-hours, 
therefore, is found by substitution in the above 
formula 0.0838 E I. 

As before stated, there is an eleotrioal system on 
the canal Bourgogne on a length of 6 kms., of which 
3,300 m. are in tunnel. This length is the summit 
level. It receivee large quantities of water daily, at 
least 30,000 m? in all seasons, of which 18,000 go to 
the lock at Pouilly and 12,000 to that at Esoommes. 
At Pouilly there is a fall of 7 m. or 19 HP., and at 
Esoommes one of 8 m. or 15 HP., a total of 34 HP. 
Being similar, one only, that of Pouilly, need be 
desoribed. The turbine is of Girard type, 1.16 m. 
in diameter and 100 revolutions per minute, geared 
to a shaft at 200 revolutions. It is regulated by a 
sluice electrically operated. The dynamos are of 
11.6 and 9 EHP. of Gramme type. The ordinary 
work requires 370 volts (280 only at Esoommes) or 
23 amperes. The generators are in series and shunt 
wound because the employment of an accumuiator 
was intended. The winding is condemned as oaus- 
ing great sparking, and if wound in series this fault 
would be absent, but it would be inconvenient for 
battery charging. Moreover, each machine tends to 
reverse the other's polarity. 

At the time of starting a boat the turbines are 
only overcoming friction. By too rapid absorption 
of current at the motors, the turbines are overloaded 
and run slowly; as ihe fall at Pouilly is lees than at 


Escommes, the Pouilly dynamo is liable to be re- 
versed in polarity. Frequent at onetime, they have 
been checked by a powerful rheostat of J80 ohms 
resistance 80 as to prevent too rapid admission cf 
current to the motors. Slow movement of the 
rheostat enables the tarbines to follow up their in- 
creased loading. 

The advantage of the arrangement is that three 
conductors alone are required, one direotly between 
the dynamos and two outer ones across which the 
motors work, The length of the eleotrioal oircuit is 
constant, and the current thus does not vary as the 
boat travels. Coupling in parallel would require 
four lines. Lower voltage is also possible with less 
line loss. The conductors are of telegraph bronze 8 
mm. in diameter and of 45 kgs. per mm’ tenacity, 
and 98 per cent. conductivity. The oirouit resist- 
ance is 3.9 ohms. When under 600 volts the current 
is of 20 amperes. The fall of potential is 78 volts 
and the efficiency output 87 per cent. The oond uot- 
ors are carried by transverse iron carriers from posts. 
In the tunnel portion they are held by iron staples 
driven into the crown of the arohing. They are 
bung by stirrups from the insulators. The middle 
wire simply passes over the throat of the insulators 
and is secured by brass wire, There is a tendency 
to sparking at the stirrups whioh have to be made 
thin to remedy this fault. 

The advantages of the system are rapid erection, 
non-rigidity, absence of solder, different lengths 
being coupled by screwed bronze sleeves right and 
left threaded, the surface of contact secured being 
considerable, and they serve also to lengthen or 
tighten the line. Two trolleys ara employed on a 
rod 7} m. long, of which 4 m. is of iron tube, the 
rest being bamboo. The pulleys are protected by 
india-rubber guards against short-cirouiting if de- 
railed. The motor is of Gramme type, series 
wound, At 550 volts and 30 amperes it gives 19 
HP. at 900 revolutions. It is belted to the fly-wheel 
of the gearing, which is so arranged as to givea 
speed of 20 or 40 to the chain wheel, corresponding 
to a rate of travel of 0.65 or 1.30 meters per second. 
The chain runsin the middle line of the barge. The 
barge is lighted as it passes the tunnel by two series 
of lamps, arranged so that as the rear lamp is extin- 
guished a fresh one lights up, the length of the 
barge being thus constantly illuminated. The acou- 
mulators contain 250 elements. Their normal oapao- 
ity is 15 amperes discharge rate and 10 amperes 
charging. The battery is shunt connected to the 
line and serves as a steadier, not being required as a 
store, for there is no lack of water. It is placed at 
the generating house, though formerly it was on the 
towing vessel, and caused damage by acid vapors. 
For a period of six months the oost of transport has 
been 0.071 franc per ton, or about 1d., showing an 
economy of 30 per cent, over steam towage at 0.103 
frano. The air of the tunnel is, of course, no longer 
rendered suffocating by the smoke of ooal, and the 
speed obtained is good. 


Use of a Voltmeter in Electro Diagnosis. 


Richard Cornaz, of Berne, contributes a long 
article to the Archives d'Eleotrioité Medioale ( Ooto- 
ber 15, 1898), relating an interesting series of ex- 
periments made with a view to determine whether 
the EMF. or intensity of the current necessary to 
produce muscular contraction was the more reliable 
as a factor in diagnosis. A combination galvanome- 
ter and voltmeter made by Gaiffe, of Paris, was used 
to determine the number of volts and milliamperes. 
Experience showed that the records for a minimum 
contraction usually varied during the sams seanoe 
and at different seances. It was found also that the 
voltage varied a good deal less than the intensity, 
aud one interesting oase showed what mistakes in 
diagnosis might arise from trusting to tbe milliam- 
meter. A patient suffering from traumatio neuritis 
of the right radial nerve was experimented on, 
With faradism the same strength of ourrent gave 
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the minimum contraction whether applied to the 
right or left ulnar nerve, Witb galvanism the volt- 
age for a minimum contraction varied in seven tests 
made at one reance from 5.8 to 7.2 on the right side, 
and from 6.4 to 7.8 on the left. The milliamperes 
‘varied on the right from 0.8 to 13, on the left 0.4 to 
09. Taking the mean and comparing side with 
side the voltage varied from 6.4 on the right to 7.1 
on the left, while the intensity varied from 0.67 on 
the left to 1.0 on the right. 
In another series of experiments the voltage varied 
from 5.32 on the right to 5.2 on the left and the in- 
‘tensity from 1.35 (right) to 0.524 (left). Here then 
were two normal ulnar nerves presenting the same 
faradio excitability, which reacted to about the same 
voltage, while the intensity varied almost as 1: 2. 
But if one divides the voltage hy the intensity to get 
the resistances, one gets the reason for the great va- 
riation in the intensity. The maximum resistance 
on the right side was 4,000, on the left it reached 
10,000 ohms. Basing one’s opinion on tbe readings 
of the milliammeter, one would say that the exoita- 
bility of the right ulnar nerve is diminished one- 
balf since more than twice the number of milliam- 
peres is required. As a matter of fact the right 
ulnar is bealtby and shows no trace of either motor 
or sensory paralysis. Over 1,000 tests were made, 
and in all but one the variations in the voltmeter 
were muoh less than in the galvanometer,—Journal 
of Electro. Therapeutics. 


NOTES ON THE DISTRIBUTION OF AL- 
TERNATING CURRENTS.* 


DY SIDNEY E. T. EWING. 


Great diversity of opinion exists among engineers 
as to the best aud most economical methods for the 
distribution of alternating currents. In a few years’ 
time no doubt as great uniformity will obtain as is 
now the oase in continuous current work, but at the 
present the variations of opinion and praoctica are 
very striking, hardly two stations in the country 
being alike, save perhaps when they are the work of 
the eame firm throughou$, and bave not been sub- 
jected to the ideas of an independent consultant. 
The following notes are intended to indioate the ap- 
paratus and methods in most general use, with such 
comment as seems likely to be of service to readers: 

General Conditions of Economy.—From the paint of 
view of economy, the general aspect resolves itself 
into the jast proportioning of the interest charges 
on the capital cost and the cost of generating the 
units lost in distribution, Naturally many faotors 
enter the question which render the best solution 
in individual cases very difficult to decide. Two ex- 
amples exhibitiog very different conditions may be 
cited. The one is a company whose cox pulsory area 
is very large and scattered, and whose available 
capital at the outset was unduly small. Ia this case 
the only way open was to put down high-tension 
distributors in corjanction with house transformera. 
This was done and enabled a start to be made on a 
fairly paying load, drawn chiefly from a residential 
distriot, and for some years a good dividend has 
been raid. At the present time, however, the ratio 
of the pumber of transformers in cirouit to that of 
consumers is as one to three, and as most of the 
transformers are of the old make and poor design 
tie magnet:zing load (trae watte) is nearly 9 per 
o:nt. of the maximum load on the station. The 
other example, offering a very complete contrast, is 
tha undertaking of the corporation of a rather 
densely populated town about the same sizə as the 

above, Ia this case the consulting engineer, having 
plenty of capital at his command, arranged for some 
thirteen well-equipped sub-statioas ia the central 
area, and a network of Jow-tension mains in all the 
principal and secondary streets cf sufficient section 
to meet any probable demand for several years to 
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come. A number of large traneformers were also in- 
stalled, whose capacity far exceeded the demand 
after, the first 18 months of working. The load 
taken up during this period being chiefly supplied 
to early-closing shops and offices—oomparatively un- 
remunerative customers—the undertaking bas been 
heavily handicapped by the large interest charges. 
Thus in the former of these two instances an ar- 
rangement of plant which cannot be recommended 
in the abstraot bas enabled a profit to be made under 
circumstances which would have debarred a more 
eflicient, and therefore more expensive, system from 
doing so; while in the second the adoption of a very 
efficient and permanent plant bas resulted in an im- 
mediate loss, where a more modest beginning, with 
a more elastic system, would undoubtedly have en- 
abled a profit to be made from the outset. Under 
any circumstances, however, it is desirable to have 
a good deal of flexibility in the distribution arrange- 
ments—that is to say, ready means of enlargement 
to meet the increasing demand that experience has 
shown may be always expected, without unduly 
burdening the undertaking in its early days. 

High: Tension Feeders.—High-tension cables are 
perbaps the part of the distribution system which 
the ergineer most fears, though nowadays to nothing 
like the extent of a few years back. The failure of 
a feeder means in many cases the total extinotion of 
a large number of lights until a repair oan be effected, 
and unlike the Jow-tension mains, whioh can easily 
be arranged to help each other, the failure of a high- 
tension main is difficult to economically safeguard. 
A good deal has been written of how high. tension 
feedera should be duplicated and interconnected, 
arranged on the ring system, and so forth, but in 
these suggestions a cardipal point is often lost sight 
of. A high tension system is adopted in most oases 
—though not in all—less on account of the intrinsio 
beauty of high tension than because it enables the 
supply station to be moved to a considerable distance 
from the area of supply to the site most favored as re- 
gards the supply of coal and water and freedom from 
liability to injunction. Hence, bigh-tersion mains 
are often so long that their capital cost approximates 
power for power to that of the shorter low-tension 
feeder, and complete duplication is too costly to 
bear consideration, In this, as in go many other 
questions in which absolute security has to be bal- 
anced against cost, a compromise is the best solution. 
Two sub- stations lying fairly close together, each 
fed by a separate feeder, may be interconnected bya 
main of the eame section as the larger of the two 
feeders. A breakdown will then mean more or less 
irregularity of voltage over the area supplied by the 
two sub-stations, but the period of total extinction 
need only last until the requisite connections be- 
tween the snb-stations bas been made. The use of 
a '' discriminating out out"? would even prevent the 
extinction, but at present there is but little experi- 
ence availab'e as regards this accessory, which 
promises, however, to be a most valuable invention. 
If the low-tension mains fed from each sub-station 
are permanently interconnected, or if arrangements 
allow of so connecting on emergency, the voltage 
variation may be still further lessened. Nowadays 
makers are willing to guarantee their cables over a 
period of years, and undertake to repair all faults at 
their own expense during this period—a proviso of 
singularly small use to the user, for a cable break- 
down basin nearly all cases to be repaired by the 
station staff within afew hours of its occurrence. 
Cables are always tested at the makers’ works after 
many hours’ immersion in water at something like 
five times the working pressure. If they are then 
care fully laid and jointed by men experienced in the 
particular class of cable, and subjeoted toa further 
pressure test to try the joints and end connections, 
they may be relied on not to fail for electrical reasons 
with considerable certainty. The all-important 
thing in the case of beavy cables is that they should 
not be unduly strained or otherwise injured during 


the drawing-in, aud if the insulation is hygroscopio, 
that great oare be taken that the joints and end oon- 
nections are kept free from moisture during the 
making and sealing np. Large oables are very 
heavy, but are easily damaged by straining, so that 
the use of a winch for drawing them in is to be de- 
precated. Half a dozen men pulling on a rope oan 
only exert a limited force, and experience will en- 
able the cable-layer to jadge whether a given length 
and weight of cable is offering more than normal 
resistance, which may be due to inequalities in the 
conduit, and whether it is safe to employ more 
weight on the draw-rope. Breakdowns on good 
present-day cables are generally due to mechanical 
injury, such as the bursting of water-mains, tbe 
crushing of conduits by road engines, workmen’s 
picks, and so on—accidents against which it is not 
possible to thoroughly guard. The broadest distino- 
tion in cables is that between the ordinary double 
and the concentric class, Between these two lies 
the twin cable, consisting of two separate side-by- 
side conductors, made up in one sheathing, and bav- 
ing a slow twist round each other. The latter may 
be said to be electrically nearly equivalent to the 
ordipary double cable and mechanica!ly equivalent 
to the condentrio. There are some striking differ- 
ences in electrical behavior between these two main 
classes of, cable. The double conductor bas more 
self-induction for a given length and less capacity 
than the concentric. With small currents the in- 
duotive drop is not important, but with large our- 
rents, and when drawn into iron pipes, it becomes a 
factor to be reckoned with. With currents amount- 
ing to several hundred amperes its use becomes im- 
possible for distribution work. On the otber band, 
on long lines the capacity current of a concentric 
oable comes into prominence, especially as it varies 
direotly as the impressed voltage. 

Most readers will be aware from published state- 
ments that the capacity current of the Deptferd 
trunk mains, having a length when looped of Dearly 
12 miles, is between 12 and 14 amperes at the work- 
ing pressure of 10,000 volts. This current, though 
wattless, has to be allowed for by increased section 
of copper in mains and generating machinery. The 
behavior of twin cables comes between these two 
classes. Their inductance is lower than that of a 
doubleoonduotor, and their capacity higher. They 
are largely used in systems where a quantity of 
double cable has been already installed, for the 
reason that it ia inadvisable to use a combination of 
double and oonoentrio mains. Thecapaoity between 
tbe outer conductor of a concentrio main and the 
earth has the effeot of lowering the potential of the 
outer to the neighborhood of the earth potential. 
Conneoted toa system of double-conduotor mains, 
the potential of one main is thereby brought nearly 
to earth potential, whereby the difference of poten- 
tial between the other main and earth is nearly 
doubled. Tnis has generally been found to pro- 
dace disaster. Iu cases where nothing but concen- 
trio cable is in use it is becoming usual to connect 
all the outers to earth at the station switchboard, 
arrangements being made that they can be discon- 
neoted singly for testing in compliance with the 
Board of Trade regulations. For ease of handling, 
and ease and cheapness of jointing, the ordinary 
double rubber-insalated oble deoidedly takes first 
place. Conoentrio joints are rarely satisfactory un- 
less they are made in a special joint box. Hence, a 
multiplicity of joint boxes of different sizes and 
shapes have generally to be kept whioh, being usu- 
ally the makers’ patents, are costly. The earliest 
were insulated with vulcanized india-rubber, and the 
trouble experienced some years ago has, it is to be 
feared, greatly prejadiced engineers against india- 
rubber as a dieleoti io for this class of work. Yet at 
the present time rabber-covered cables can be ob- 
tained of great reliability, and their use offers many 
advantages for emall feeders. Being very light and 
flexible, they can be drawn in for considerably 
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greater distances than lead-covered oables. Jointing 
is simple and rapid, and no sp2cial boxes or end 
connections are required. IIowever, the price of 
rubber is rising so rapidly that at the present 
time a lead-covered paper or jate-insulated concen- 
trio cable is considerably cheaper than two rubber- 
insulated cables of the equivalent section, and it 
cannot be denied that they are fast falling out of 
uie. The other dielectrics] mo:&$ in use are paper 
from which all traces of moistnre has been removed, 
impregnated with a heavy hydro-carbon oil, and 
fibrous material, such as jute, impregnated with 
special insulating compounds of & bituminous 
nature, Both these latter olasses are protected from 
moisture by a colid-drawn sheath of lead, which is 
further protected by a serving of tape and preserva- 
tive compound. Paper insulation is extremely weak 
mechanically and very hygrosoopio, but so excellent 
is the manufacture of these cables that immense 
quantities have been laid and are working 8uoc- 
cessfully. O? late a decided preference bas 
been shown for armored cables, which can be laid 
direot in the ground without further covering than 
a tarred board to notify the whereabouts of the cable 
when the ground is opened for jointing or repairs, 
and, it is fondly hoped, to warn off the ubiquitous 
pavvy’s pick. An armored cable costs rather less 
than one of similar make and cross-section, lead- 
covered, and an iron or earthenware conduit, bub it 
is difficult to see that this fact justifies their use in all 
cases. The possibility of drawing out faulty lengths, 
or lengths of insuffioient section, rapidly and with- 
out disturbing the streeta is very valuable, particu- 
larly when the undertaking is in the hands of a 
private company and the town authorities are apt to 
look askauoe at frequent requests for permission to 
open roads. Bat in spite of this great drawback its 
use is undoubtedly extending rapidly. 

In the great majority of cases at present no pro- 
vision is made for counteracting tbe drop in pressure 
in the high-tension feeders at fall load, beyond rais- 
ing the station bus-bar pressures slightly during the 
full load period. At best this method oan hardly 
be considered fully to meet requirements, and in 
future design there can be littl& doubt that a trans- 
former with variable change ratio, or some equiva- 
lent device, will bave to be placed in each feeder 
oirouit, in whioh oase the station pressure would be 
kept constant at the value neoeseary for the shortest 
or lightest loaded feeder. An important point to 
which little attention is usually paid is the safe- 
guarding of men woiking on mains which are 
usually kept alive. The procedure in many stations 
is something as follows: The electrician in oharge of 
mains telephones or sends a message to the engineer 
at the station asking him to take off a partioular 
main or circuit, and when he is satisfied that this 
has been done he tells the jointer to proceed to work 
on that main. If by misohance the main was not 
taken off the bus bars, or was afterwards put on pre- 
maturely, or the jointer outs the wrong main, the 
responsibility may be difficult to fix upon the right 
person. Nothing can be better, however, than the 
method adopted in some stations whereby the jointer, 
having received his ordera, goes himself to the sta- 
tion, and, with the permission of the engineer, opens 
the switch and places a wooden panel over the re- 
cess, which he padlocks, taking the key away with 
him. When the job is finished he goes back to the 
station and gives up the key. A main may some- 
times be fed from both ends, and in this case some 
engineers provide A short-circuiting plug between 
the inner and outer at the sub station or transformer 
pit, and make ita rule that this plag shall always 
be inserted before any work is done. The outer 
main is of course permanently earthed at the station. 

(Iv be continued.) 
. 
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ELECTROLYSIS OF CAST-IRON WATER 
PIPES.* 


BY HAROLD P. BROWN. 


The injury of water pipes by electrolysis is at 
present so well underatood that my only excuse for 
again calling your attention to the subj:ot is found 
in the p2culiar and unusual conditions disclosed at 
Dayton, O., in an examination made last July. 
This oity has a population of about 90,000, fally 80 
miles of electric roads and over 225 cars. Elec- 
trically considered, it is ou$ iato four paris by the 
Stillwater and Mad rivers, which unite to form the 
Great Miami, and by Wolf Creek, meeting the 
Miami two miles or so below. Three of these parts 
are further subdivided by canals. 

The business portion of the city is thus practically 
located upon an island, and the electric current 
used by the street cars must follow the rails across 
bridges or pass on the pipes under the river to get 
back to the power house. Practically 90 per cent. 
of the entire current from the business portion of 
the oity crosses the river on one 12-in. and one 10.in. 
water pipe, one 8-in. gas pipe and one 10.in. natural 
gas pipe. 

The two main power houses are about one quarter 
mile apart on the west side of the Miami River. A 
third but smaller power house is on the east side of 
the river, but quite a distance south of the business 
portion of the city. Two other roads have their 
terminals in Dayton, but their power houses are 
elsewhere. 

Following my ordinary methods, a switchboard 
was mounted on a wagon, with a complete set of 
Weston electrical instruments, reading from 0.0001 
volt per degree up to 750 volts and from one-half 
ampere to 150 amperes. At eaoh hydrant along the 
eleotrio roads of the oity a reading was taken from 
the trolley wire to each of the four rails, from the 
trolley wire to the pipe and from the pipe to each of 
the rails. ‘These measurements were made in sets 
of three in such a manner that any poor contact or 
avy defective condition of the testing apparatus was 
at once indicated and corrected. The instruments 
had recently been compared with standards, and 
were known to be correct. 

Over twenty-five hundred electrical measurements 
were made, and the results of the readings were 
plotted out upon a map of the oity, Fifteen exoa- 
vations were made, and the measurements repeated 
on the pipes themselves. A oareful examination 
was then made of the physical condition of the pipes 
by J. H. Shaffer, metallurgist, and chemical analyses 
were made of samples of soil and the metals of the 
pipes and inorustations upon them. These were 
made by E. E. Brownell, E. E., and Jas. O. Handy, 
ohief chemist. 

There electrical tests showed that the pipes in the 
business portion of the city, 1} to 2 miles from 
the power bouses, were positive to the rails, and 
therefore subject to eleotrioal corrosion. The high- 
est readings in this part of the city were 4} volts 
near Fiftb Street Bridge and near Washington Street 
Biidge. Near the power bouse on the west side of 
the river the pipes were 9 volts positive to the rails, 
and the danger district extended about three-quar- 
ters of a mile to the west. Inthe sonthern part of 
the city the highest positive reading was 2 volts in 
front of the Oakwood avenue power house. 

In making the electrical tests the time of the 
reading was noted, since the pressure depends on 
the amount of load oarried at the power house, and 
will vary correspondingly in all parts of the oity. 
For instance, in front of the power house of the 


. People’s Railway, on Washington street, at 5 P. M, 


during the heavy load, the pipes were 9 volts posi- 
tive to the rails, while at 2 P. M. they were bat 6 
volts positive. 


Abstract of paper read before the meeting of the 
American Society of Municipal Improvement at Washing- 
ton, D. O., Oct. 21, 1898. 
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It was at once evident that the danger distriot was 
extremely large, since in the area in which the pipes 
are positive to the rails they are liable to ii jury. 
This was verifled by the records of the water board, 
which showed a large number of service pipe re- 
newals. Uunlessa remedy for the electrical oondi- 
tion of the pipes is very quickly applied in Dayton 
it is certain that a large amount of excava- 
ting, replacing of pipes and paving will need to be 
done. 

Cast-iron pipe is usually not affeoted by eleotroly- 
sis, since the coating of adherent molding sand and 
tar paint protect it. In the ordinary soil an iron pipe 
submitted to electrolytic corrosion is covered with & 
layer of iron oxide, which is a poor conduotor of 
electricity, 80 that with a given pressure, the deeper 
is the layer of rust and the slower the rate of oor- 
rosion. Bat, to my surprise, the soil surrounding 
pipes in Dayton gives an entirely different reaction 
when a current passes through it. ‘Toe tar seems to 
be no protection whatever, and the surface of the 
pipe in the danger distriot is changed into a soft, 
black material resembling graphite and easily out 
with a knife. 

This material is such an excellent conductor that 
instead of checking, it tends to increase the action 
by reducing the resistance of the path through 
which the ourrent must flow in order to reach the 
rail. Moreover, the stones and pebbles near the 
pipes are actually eleotro-plated with the metal 
of the pipe, whetber iron or lead. This oon- 
dition I had never before seen, and, as far as I 
know, it has not been previously reported. Since 
my Dayton report was published I have received & 
letter from Dabney II. Maury, Jr., superintendent 
o! the Peoria Water Company, Peoria, Ill., in which 
he states that he had encountered the same phe- 
nomena. 

In order to electrically deposit a layer of metal 
twotbings are necessary, first, a liquid whioh will 
dissolve the metal, and second, an eleotrical our- 
rent exceeding 0.01 of a volt in pressure flowing 
away from the metal through the liquid. The fact 
that the pebbles are eleotro-plated sbowed that both 
these conditions exist, but in order to prove conclu- 
sively that the soil itself did not injure the pipes a 
pipe surrounded by the same soil was uncovered in 
another portion of the oity where there was abso- 
lately no trace of an electrical current. This pipe 
was on Legan street, near tbe canal; the records 
showed that it was put down in 1874, while the pipe 
taken out at the west end of Fifth street bridge had 
been in use ten years and exposed to electrolysis for 
four years. If the damage was oaused by the soil 
itself, this pipe would, of course, have been in a 
worse condition than the Fifth street pipe, but the 
Logan street pipe was apparently as good as new, 

To make the comparison absolutely beyond oriti- 
oism, a section of each pipe was taken out, chemi- 
oally analyzed and m»obanically tested. The ohemi- 
cal analyses of the iron pipes were nearly identical, 


and are as follows: 
Legan Street Pipe. Fifth Street Pipe. 


Per Cent. P«r Cent. 
Phosphorus . 789 .809 
Sulphur...... eva chi ak 073 057 
Silicon............« eene 2.210 2 500 
Inn esses Not det. Not det 
Carbon combined... 13 21 
Carbon graphitic...... 3 43 2.88 


The samples of the incrustation of the Fifth street 
pipe aralyzed as follows: 


Per Cent. 
Phosphorus . .. . . . enne . . .. . . . . .. 1.821 
Zulphur . MORTE talos a FRRLVP SEVA KERN None 
Silicon ———U— sosse tenete rennen 6æ« . . Nat det. 
Iron . «H LU . ( . 33 43 
Carbon combined and carbon graphitie......... 7.12 


This analysis thowed that the percentage of iron 
was greatly diminished, while the percentage of oar- 
bon was more tban doubled; carefal investigation 
showed that tbe carbon was merely the amount 
originally in the pipe, the carbon being left, while a 
large portion of the iron had been oarried away. The 
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chemical analyses of the soil showed that the solvent 
was produoed electrically from carbonate of sodium 
and chloride of sodium in the soil. Neither of these 
by itself in the small proportion shown by the anal- 
ysis would injure a cast-iron pipe covered with 
tar, though, as is well known, a strong solution of 
chloride of sodium or common salt will rust wrought 
iron, but in the presence of even 0.01 per cent. re- 
duoes the eleotrical resistance of the iron, and the 
passage of the current decomposes those salts and 
forms muriatic or hydroohlorio acid, whioh dissolves 
the metals. Having thus determined the oause of 
the trouble, it remained to fix its extent. Fifteen 
excavations were made in different parts of the city 
to determine how much eleotrical pressure is re- 
quired to seriously injure the cast-iron. 

A pressure of 3 volts and less is found to cause a 
graphite coating not exceeding 1-32 inch in depth; 
the iron seems to be uninjured. From 3 to 44 volts 
the thickness of the layer is increased in a ratio de- 
pending upon tbe length of time during which the 
pipe has sustained this pressure. With a knife or 
file soft spots can be found in a pipe from 1-16 inch 
to 1 inch deep. With higher eleotrical pressures the 
extent of the injury is even greater. In all cases 
the damage is directly proportional to the pressure 
and to the lengtb of time during which the current 
has been flowing, while it is inversely proportiona! 
to the distanoe between tbe rails and the pipes. In 
my opinion, all main and service pipes in Dayton 
are seriously injured where submitted to 3 volts 
pressure or more for two or more years when within 
4 feet of the rails. This would mean less than one 
mile of mains, but witb lead or wrought iron service 
pipes the pressure limit would be as low as one volt. 
Charles E. Rowe, secretary of the waterworks, how- 
ever, feels that 17,513 feet of mains should be re- 
placed at a cost of $77,000. 

To determine what percentage of mechanical in- 
jury has been sustained by the pipes it was intended 
to compare the bydrostatio pressure required to 
rupture the Logan street and the Fifth street pipes, 
but defects in the apparatus employed prevented a 
fair test. The Fifth street pipe at 150 lbs. pressure 
leaked through the corroded spots, while the other 
pipe was able to stand 300 lbs. pressure. Test bars 
were out from the best portions of both pipes, and 
broken on a Riehle testing machine. The average 
transverse strength of the Logan street pipe was 
1,800 lbs. per square inch, as against 1,085 lbs. to 
the other. The tensile strengths were respectively 
16,000 and 11,425 1bs., and tbe deflections were 0.25 
and 0.20 in. Four years of electrolysis had robbed 
the Fifth street pipe of about 30 per cent. of its 
transverse strength and about 45 per cent. of its 
tensile strength, and had caused it to leak at 150 lbs. 
pressure. 

Since I wished to avoid any suspicion of unfair- 
ness, I asked the managers of each of the three lead- 
ing eleotrio roads to allow their experts to accom- 
pany me, and to check my instruments, methods 
and readings. This was cheerfully done, and I re- 
ceived from the gentlemen information concerning 
their plants and connections, as well as every possi- 
ble courtesy, during my examination. 

The rail joints on several lines of road had re- 
cently been removed, the rail ends brightened with 
the sand blast and the coast weld ”’ joint applied. 
This was done by the railways with an idea that it 
would reduce electrolysis, as well as make a fine 
mechanical joint. It was a success mechanically, 
but was an electrical failure, as was shown by tests 
of individual joints and by electrical measurements 
of several stretches of 1,000 to 1,200 ft. of the four 
rails and of the pipes below them. The measure- 
ments were compared with others made last Febru- 
ary on same rails before the weld ? was applied, 
when very small bond wires were used on the rails, 

There was practically no variation in the results, as 
would have been the case had the weld ’’ possessed 
high electrical oonduotivity. I found that two of 


the rails were oarrying no current whatever, while 
the other two carried but one-twentieth of the 
amount of the current on the pipes below them. 

I feel confident that if the railroads would anite in 
the expenditure of $5,000 to $7,000 for the proper 
electrical apparatus and connections, all the water 
pipes in Dayton could be maintained negative to the 
rails. Then the pipes would barden, as is the case 
with the section of the pipe which I have brought to 
show you. Moreover, any further electrolysis tbat 
might occur would be in the opposite direction, and 
would therefore add a layer of metal to the pipes in- 
stead of injuring them. I will not here enter into a 
discussion of the electrical methods required in 
Dayton to obtain this result, but it is evident that 
no plan heretofore suggested for electrolysis preven- 
tion will effect a oure there, owing to the unusual 
conduotivity of the soil and the peculiar division of 
the oity. 

I should like to offer a few comments and four or 
five practical suggestions. Do not imagine be- 
cause your pipes are not leaking or bursting that 
they are safe from electrolysis. If the electrical 
conditions are against them they are getting weaker 
day by day. On the other hand, do not antagonize 
the railway companies the moment that the subject 
of electrolysis comes up in your city. They are not 
intentionally injuring your property, and ifa friendly 
talk is had and a joint investigation is made, you 
are likely to get the speediest and most satisfactory 
action. The railway manager is as much interested 
in stopping the trouble as you are; every pound of 
metal taken from your pipes means to him a heavy 
loss of power, inoreased investment for engines, 
boilers, dynamos and conductors, and if it is finally 
established by legal decisions that his current has 
injured your property he will have to settle the bill. 

The best course for all concerned, it seems to me, 
is to take mutual action while that bill is small, and 
not wait until a bursting main during a fire spreads 
the loss over the entire community. The usual pro- 
cedure brings a deadlock. The waterworks people 
discover signs of eleotrolysis, and at once pounce 
upon the railway managers. They either refuse to 
balieve that they are responsible for the trouble and 
thus bring upon themselves a shower of threats, or 
they say that, although they cannot admit the fault 
is theirs, they are, nevertheless, willing, rather than 
earn the ill-will of the publio, to do anything in 
reason if the others will only tell them what to do. 
Then the others suspect some ounniugly hidden 

legal trap, and decline to give any directions what- 
ever; and so nothing is done. 

The following will be found practical suggestions: 

(1.) Obtain complete and accurate information 
concerning the electrical, chemical and mechanical 
conditions of your pipes, especially in the vicinity 
of the power houses. The trouble may be confined 
entirely to the lead in the service pipes and in the 
calking of joints on your mains, but even here seri- 
ous damage may result if the matter is neglected for 
years. 

(2.) Do not put down any more lead or wrought 
iron service pipes, as these are the first victims of 
electrolysis, and their replacing means ruin to pave- 
ments. Use instead wooden pipe banded with a 
close spiral of hoop iron and covered heavily with 
asphaltum. This will stand the heaviest pressure in 
use, and is not affected by electrolysis, since the 
hoop iron is low in conductivity and is not electri- 
cally connected at the joints. Its cost is said to 
be reasonable, and it has a successful record of 
many years’ service. 

(3.) Use the same kind of pipe forznew mains in 
any district in which a railway power house is likely 
to be erected, and beavily paint the red calking of 
cast iron mains, using asphalt or petroleum wax. 

(4.) In the danger district along the lines of elec- 
trio roads and on interseoting streets put into your 
water and gas mains two or more consecutive lengths 
of those wooden pipes, so as to break the eleotrical 


continuity of the mains, and thus make their re- 
sistanoe greater than that of the rails, Fill in the 
apace around them with broken stone and connect 
with drain, if possible. 

(5.) Midway between the wooden sections on each 
main attach insulated pilot wires, leading to a cen- 
tral office. Connect similar wires to the rails nearest 
the pipe wires, and make daily electrical tests at 
times of heavy load. If any section shows positive 
to the rails out i$ at once into smaller sections, and 
call upon the railway to rebond its line upon that 
street. This, with proper electrical management of 
the railway feeder wires and apparatus, will effeot- 
ively protect your mains. 


* ELECTRIFICATION” OF STEAM RAILROADS. 


Prof. Sidney H. Short, who recently sailed for 
Europe, writes in the January Cosmopolitan to ex- 
plain bow in the next fifteen years, unless there 
should be an unexpected slump in electrioal progress, 
steam will be superseded by eleotricity as the motive 
power for even the trunk-line railroads. Theobange 
will mean, he says, the reduction in time between 
New York and Chicago to ten hours, and a general 
readjustment of business and social oonditions toa 
standard of 125 miles per hour instead of 40. This 
revolution will come, be thinks, without any great 
sacrifice in railroad properties and witbout radical 
departure from present methods of railroad oon- 
struction. 


The chief difficulty in the way of this great revo- 
lation is the waste which conservative railroad men 
always point out that it would bring to the enor- 
mous railroad plants already in operation. In the 
matter of locomotives alone there are now 30,000 
steam engines in the United States in service, and 
if they only cost $10,000 each, it would mean that 
some $300,000,000 wortb of machinery would have 
to be sold as sorap-iron, as they could probably nct 
be adapted to electrical service. It has been esti- 
mated that the cost of installation of an electrical 
plant—oonductors, locomotives, motors and cars— 
for a single railroad system such as the Pennsylvania 
would reach $100,000,000. 

Prof. Short thinks that it would be much more 
feasible than some railroad men think to change the 
plant. Running over an inventory of the items in a 
steam railroad property of to-day, he finds a great 
number of the assets of a sort which would not have 


to be ohanged—-real estate, office and terminal build- 


ings, stations, round and car houses, repair shops, 
roadbed and appurtenances for its control and pro- 
tection, passenger and freight oar bodies, car-trucks, 
and many of the locomotives. All mentioned here, 
exoept the oar-trucks and locomotives and the gen- 
eral repair shops devoted to locomotive work, would 
continue in uninterrupted use. 

Prof. Short then takes the case of & railroad run- 
niog by steam, and goes into the details of the cost 
of changing it. He suggests that as fast as a steam 
freight locomotive should become superannuated— 
and the life of such a machine is just so many years 
—an electric locomotive should be substituted, and 
thus in time the whole equipment would be 
ohanged. 

Aside from the enormous advantage of greater 
speed, there are obvious economies in fuel and re- 
pairs. Five pounds of coal ina steam locomotive 
are now required to do what one and a half pounds 
will do in a stationary plant. The oost of fuel per 
Hp. per hour would be brought down to a half cent, 
and if gas-engines were used to still less. 

„The cost of repairs," Prof. Short adds, would 
be enormously red uoed, in spite of the greater speed 
obtained. Track life would lengthen with the 
gradual elimination of the locomotive, and repairs to 
a motor are both less costly and less troublesome 
than to a locomotive. The electric motor runs with- 
out intermission, requires little attention, and gives 
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an output far in excess of that demanded of any 
other machine in bard service. While it may not 
be asserted that electrical apparatus is invalnerable 
or that the mighty power which we drive through 
devious ways finds its pathway always free from ob- 
struction, it is true that correctly designed and well- 
made electric railroad apparatus is of lasting utility.“ 


* WOOD'S SYSTEM" DYNAMOS. 


The following appeared in the Metropolitan Holi- 
day Supplement of the N. Y. Tribune: 

The West has kept pace with the progress of eleo- 
rical industries, and the excellence and merit of 
many of the produota of Western plants are fully 
recognized in the commercial world. Among the 
well-kuown concerns of the United States is the 
Fort Wayne Eleotrio Corporation, whose machinery 
and apparatus are manufactured exolusively from 
the designs of James J. Wood. Mr. Wood has 
probably bad a larger and more varied experience 
in designing electrical machinery than any other 
individual in the country, having devoted himself to 
this line of endeavor since 1867. The fact that the 
manufacture of apparatus by this corporation is car- 
ried on under his personal supervision is in itself a 
high guarantee of effioienoy, excellence of electrical 
and mechanical design and the superior workman- 
ship and finish which have made the produot of the 
Fort Wayne works well known throughout the 
country. 

The Wood constant- current dynamo for aro 
lighting is designed and constructed to meet the 
rigid requirements of central station work. It has 
an efficiency of 90 per cent. at full load, and is ab- 
solutely automatio in its operations. The bearings 
are self-oiling, and can be removed for inspection or 
repair without breaking a single conneotion or re- 
moving the armature from the machine. The regu- 
lation of this dynamo is accomplished without the 
aid of acoeseory devices. The armature is of im- 
proved design, and the oommutator is large and of 
ample capacity. 

The company manufactures direct-connected aro 
dynamos, with field switch of new design and con- 
straction. One of its standard types of aro machines 
is the eighty-light dynamo, of which the sales dur- 
ing the last four years have amounted to nearly fifty 
thousand lights capacity. It now has improvements 
whioh have lowered the maximum temperature of 
the armature 25 degrees centigrade, and have mate- 
terially inoreased its efficiency. The Wood patent 
aro lamps are manufactured in various styles and are 
adapted to all purposes to which lighting may be 
applied. A noticeable feature of the aro lamp 
mechanism manufactured by this company is the 
extreme simplicity and ease with which they can be 
repaired. The new eleotric headlight made by the 
company for use on vessels or wherever a powerful 
beam of light may be required to be projeoted in all 
direotions combines beauty of appearance with sub- 
stantial construction and simplicity of operation. 
The eleotrio searchlight also has many features to 
commend it to pilots. A specialty is made of street 
lamps and mast-arms, by means of which lamps may 
be conveniently bung over the streets where the 
sidewalks are lined with trees, 

The Wood system of alternating machinery and 
apparatus has won a high place in the eleotrical 
world. During the last three or four years the 
compound alternators for light and power manufao- 
tured by this concern have continued to grow in 
publio favor and its system has made friends wher- 
ever installed. The apparatus embodies a high de- 
gree of perfection and excellence of design, which 
‘bas been the result of careful soientifio and practical 
study and investigation. 

As is well known, the low tension systems, on ac- 
count of their great cost for conductors, are not com- 
mercially suited for supplying eleotrio lights at a dis- 


tance exceeding one-half mile from the central sta- 
tion, and for greater distanoes the alternating syt- 
tem is specially adapted. 

Electrical experts also speak most favorably of the 
direot-ourrent£ machinery and apparatus manufac- 
tured under the Wood system by the Fort Wayne 
Eleotrio Corporation. 


UNDERWRITERS’ NATIONAL ELECTRIC ASSOCI- 
ATION. 


The meeting of the special committee of tke 
Underwriters’ National Eleotrio Association ap- 
pointed to draw up specifisations for wire coverings, 
to compile a list of fittings acceptable for use under 
the rules and to take up other matters in connection 
with the National Electrioal Code, will be beld at 
the oftices and laboratory of the Electrical Bureau of 
the National Board at 157 La Salle street, Chicago, 
beginning January 9th. The committee is composed 
of W. H. Merrill, Jr., obairman; J. C. Forsyth of 
the New York Board of Fire Underwriters; E. V. 
French of the Associated Faotory Mutual Insurance 
Companies; Wm. McDevitt of the Philadelphia Fire 
Underwriters’ Association; A. M. Sohoen of the 
South Eastern Tariff Association; J. B. Cole of the 
Boston Wire Department, and Edward B. Ellicott, 
City Eleotrioian of Chicago. Acting with the oom- 
mittee will be E. A. FitzGerald of the Underwriters’ 
Association of New York State, A. E. Braddell of 
the Underwriters’ Association of the Middle Depart- 
ment, J. M. DeCamp of the Suburban Under- 
writers’ Association, Franklin H. Wentworth, 
Theodore Varney, W. S. Boyd and Benjamin H. 
Glover of the Eleotrical Bureau, and a number of 
other officials. The manufacturers of insulated 
wire have been invited to be present at certain hours 
during the meeting when the experimental records 
on their products will be under disoussion and the 
following specifications for rubber wires prepared by 
the Electrical Bureau will come up for action: 

Wire Insulation.—(a) Rubber—Insulating com- 
pounds containing rubber must conform to or be in 
exoess of the measurements given in the following 


table, which shows standard thickness of insulating 
walls for standard wires and cables : 


Mils. Mils. Mils. Mils. 
Thick- Diame- Thicke Diame- 
ness ter over ness ter over 
B. & B. of wall. rubber. B. & S. of wall. rubber. 
18 . 6111 .122 4 0821 68 
16 0437 138 8 -0-83 403 
14 0169 158 2 0951 448 
12 0512 183 1 1033 493 
10 0555 215 0 1122 84 
8 0 531 25 00 1222 6609 
6 715 105 000 1331 676 
5 0704 335 0000 .1460 754 


formule, which may be applied for oonduotois 
larger than No. 0000, 

Rubber diameter equals 3-2 copper diameter plus 
62. 

Thickness of rubber wall equals one-quarter cop- 
per diameter plus 31. 

As the dieleotrio strength of a rubber wall is de- 
termined by its thinness portion, all measurements 
sbalil be taken across the smallest diameter of the 
specimen tested. When depressions are caused by 
the braid or in process of manufacture, the lower 
surfaces of the channels caused by theee depressions 
must be taken as the exterior surfaces of the wall. 
Fora correct reading the measuring instrument must 
just shut out a line of light between the material 
being measured and the terminals of tbe instru- 
ment. All of theseinsulations must be protected by 
a substantial braided outer covering suflioiently 
strong to withstand all abrasion it will meet with in 
practice and eufficiently elastic for all wires smaller 
than No. 5 B. & S. gauge to admit of the conductor 
being wound back over itself without injury to the 
braid. 

The completed oovering must show an insulated 
resistance of at least 100 megohms per mile, tbrough- 
out eight weeks’ immersion in hydrant water at or- 
dinary temperatures. Each foot of the completed 
covering must show a dieleotrio strength suflicient 
to resist throughout five minutes the application of 
an alternating EMF. of 16,000 volts under the follow- 
ing conditions: The source of alternating EMF. 
shall be a transformer of at least 1 kilowatt capacity. 
The application of the Eur. shall first be made at 


4,000 volts for five minutes and then the voltage in- 
creased by steps of not over 3,000 volts, each held 
for five minutes until the rupture of the insulation 
occurs. The tests for dielectric strength sball be 
made on asample of wire, one foot of whioh is sub- 
merged in a cond acting liquid held in a metal trough, 
one cf the transformer terminals being connected to 
the copper of the wire and the other to the metal of 
the trough. 


SOCIETY NEWS. 


American Institute of Electrical Engineers. 


A meeting cf the Institute was held at 12 West 
31st street Wednesday, December 28, Mr. John W. 
Lieb, Jr., in the chair. A paper was read by Mr. 
A. A, IIamersohlag, of the New York Trade Sohool, 
ou the Education of Electrical Apprentices and 
Journeymen." It was illustrated by lantern slides, 
showing the work by the electrical and other trade 
olasses at the school. The disoussion which followed 
was participated in by Messrs. Wetzler, Lieb, 
Thompson and Pope. 

At the meeting of the Exeoutive Committee in the 
afternoon the following Associate Members were, 
eleoted : 

John Allan, Sydney, N. S, W. 

John Jaoob Bellman, Electrical Engineer of the 
Crocker Wheeler Electric Co., New York. 

Robinson Crowell, Electrical Tester of the General 
Eleotrio Co., Ssbenectady, N. Y. 

Henry B, Dates, Prof. of Electrical Engineering 
and Physios, Clarkson Sohool uf Technology, Pots- 
dam, N. Y. 

-John C. Finney, Cashier, Wisconsin Trust Co., 
Milwaukee, Wis. 

Wm. N. Gladson, Prof, of Electrical Engineering 
Arkansas Industrial University, Fayetteville, Ark. 

Leo Walter Hildburgh, student, Columbia Uni- 
veraity, New York. 

William B, Hodge, Eleotrioal Engineer of Elmer 
G. Willyoung & Co., Philadelphia, Pa. 

Saitaro Oi, Chief Engineer to the Bureau of Tele- 
graphs, Ministry of Communications, Tokyo, Japan. 

Francie E. Tyng, Manager Eastern Engineering 
Co., New York. 

Arthur J. Wood, Associate 
Gazctte, Brooklyn, N. Y. 


Editor Railroad 


Exports of Electrical Material from New York. 


The following are the exporta of eleotrioal mate- 
rial from the port of New York for the week ending 
December 31: 


Australia—44 casen, $3,700. 

Berlin—2 cases, $200. 

Brazil—33 oases, $1,748. 

Bremen—1 case, $315. 

British East Indies—9 cases, $210, 

British Guiapa—8 packages, $83. 

British Possessions in Africa—1 case, $60. 

British West Indiee—21 packages, $663. 

Central Amerioa, 189 packages, $4,838. 
" Cuba—35 cases, $2,441. 

Ecuador—45 packages, $952. 

French West Indies—1 package, $18. 

Genoa—3 cases, $163. 

Hamburg—121 cases, $18,359. 

Hayti—5 packages, $187. 

Havre—5 packages electrical vebioles $1,675. 

Liverpool—57 packages electrical material, $2,063, 

London—1 case electrical instruments, $550; 116 
cases electrical machinery, $3,800; 16 cases eleo- 
trical material, $612. 

Manohester—1 case, $300. 

Marseilles—2 cases, $100, 

Milan—1 case, $20. 

Peru—18 packages, $311. 

Santo Domingo —4 packages, $45. 

Siam—11 paokages, $574. 

Venezuela—278 packages, $698. 


10 


ELECTRICITY. 


[Vor. XV., No. 26, 


LEGAL NOTES. 


At Harrisburg, Pa., on the 27th alt., Judge Mo- 
Pherson handed down an opinion in the case of the 
Commonwealth of Penneylvania vs. the Keystone 
Eleotrio Light, Heat & Power Company of Gettys- 
burg, in which he orders judgment to be entered 
against the defendant company, tbat it be ousted 
and altogether excluded from exeroising the fran- 
chise of the Eleotrio Light, Heat & Power Company 
of Gettysbarg, and also from the franchise or privi- 
lege to be acorporation by the name of the Keystone 
Eleotrio Light, Heat & Power Company or by any 
other name. 


Au eleotrio passenger railway on a country high. 
way is held in Zehren vs. Milwaukee Electrio Light 


& Railway Company (Wis.) 41 L. R. A., 575, to 
constitute an additional burden which requires the 
consent of the abutting owner and payment of 
com pensation. 


The Havana City Railway Company has brought 
a suit in New York against J. M. Ceballos, F. R. 
Rohl, Francisco Pla and the American Indies Com- 
pany, to compel them to turn over to the railway 
company the franchises for constructing the street 
railways in Havana. On Friday last J. J. Adams, 
representing Caballos and Rohl, made a motion be- 
fore Judge Scott to compel Kisch & Roberts, attor- 
neys for the plaintiffs, to disolose their authority for 
bringing the suit, and also to state where Haugh 
Alexander and Eugene Sweeney, two of the mem- 


bers of the Havana Street Railway Company, reside. 
Mr. Kisch, in his argument, said that Alexander 
was a resident of Eist Orange, N. J., and that 
Sweeney resided in New York City. Ile stated that 
the Havana Street Railway Compauy was a duly or- 
ganized company and had epent considerable money 
in perfecting plans, eto., for constructing a street 
railway in tbe Cuban city, but that upon the out- 
break of the war the woik had been abandoned for 
the time being. He said that Mr. Ceballos bad in 
his possession the papers transferring the franchise 
from the original owner, Francisco Pla, to the Ha- 
vana Street Railway Company, and that since the 
end of the war he, with others, had organized the 
American Indies Company with a capital of $18,- 
000,000, and that it was the new company's inten- 
tion, if possible, to get control of the franchises. 
Judge Scott reserved his decision. 


THE NEWS. 


What is Going On In the Electrical World. 


LIGHTING. 


Albany, N. Y.—The board of supervisors has adopted 
& resolution empowering the military committee to 
make an investigation of the proposition to «quip the 
armory and public buildings with a suitable electric 
lighting plant. 


Cincinnati, O.—City Electrician Klein is at work on 
& plan which will revolutionize the repair of sewers. 
He is perfecting a portable mechanism for lighting 
large sewers with incandescent lights so that a stretch 
of about 2,000 feet can be lighted at once if necessary. 
The idea is to use a pole line, or an independent port- 
able battery. The use of torches fur illumination bas 
been found to be a fearful strain on the men. A short 
stay in the sewer, breathing the torch smoke, causes 
great suffering tothem. The sewers also contain gaso- 
line, which is discharged from dye houses, and this is 
liable to be ignited by the torches and cause explosions. 


Cuero, Tex.—The Buchel Power & Light Company 
has bought the plant ot the Cuero Electric Light & 
Power Company. This puts an end to the light fight 
that has been on for some time. 


Dayton, O.—A resolution passed by the city council 
on the 231 ult. directs the city engineer to report an 
estimate of the cost of constructing an electric light 
plant in Dayton, including the cost of machinery, en- 
gines, boilers, buildings, poles, wires, lamps, etc. It is 
proposed at the April election to submit to the voters 
the question of issuing bonds forthe purpose of con- 
structing a plant of this character. 


Glassboro, N. J.—The Gloucester County Electric 
Light Company has been granted the privilege of fur- 
nishing electric light to the township of Glassboro by 
the township committee. The township is at present 
using old coal-oil lamps, and the cilizans are jubilant 
over the assurance of electric illumination. 


Great Bend, Kan.—The residents of this place are in 
a bad fix, outsiders say—they have no lights and no beer. 
They ought to straighten up and get lights at all events. 


Henderson, Tenn.—The electric light plant has been 
in operation for two weeks and nearly all the citizens 


are liberal and substantial supporters of the company, 
J he business houses and many residences are lighted. 


Humboldt, Ia.--Oa3 the 231 ult. this town voted to 
permit a home electric lighting plant to be put in for 
the full limit of tho law, twenty-five years. The ma- 
jority was large. 


Ogden, Utab.—Tho proposition of the Union Light & 
Power Company to furnish street lights for the coming 
two years has been accepted and the contract approved. 


Pierre, S. D.—The city has concluded a deal by 
which it gets control of the electric light plant, which 
has heretofore been conducted by a private corpora- 
tion. 


Pittsburg, Pa.—Morris W. Mead, superintendent of 
the Bureau of Electricity, is busy at present rearranging 
the rules governing electric light inspection. He 
says there are so many kinds of manufacturing estab- 
lishments in Pitteburg where acids are in use that it 
has been found necessary to change certain of the rules 
in order to meet all local cases. All the ordinances and 
resolutions that have been passed and which bear on 
the &ubject will be incorpurated in the new rules. 


Portland, Ore.—The construction committee of the 
Water Committee has been instructed to ascertain the 
probable cost of installing and maintaining an electric 
plant of sufficient capacity to light the city. The city 
now uses 703 arc lights of 2,000 candle-power each and 
637 incandescent lamps of 25 candle-power each. The 
construction committee consists of Messrs. Corbett, 
Dolph, Therkelsen, Teal and Lowenberg. 


Savannah, Ga.—The Edison E'ectric Light Com- 
pany, which proposes to put in a new plant in Savin- 
nah, has within the last week or two made strong efforts 
to get control of the stock and plant of the Brush 
Electric Light Company, the only company which has 
a plant in the city. 'Thestock has been selling on the 
market at about 70. but the Edison company has offered 
as high as 9) for 9) per cent. of the stock. The Elison 
Company has been endeavoring to get a foothold in 
Savannah, and the outside gossip is that they were con- 
vinced that there was not business enough in the city 
for two lighting aud power companies. 


St. Helena, Cal.—The board of town trustees has 
granted a franchise to the St. IIelena Light & Power 
Company permitting it to erect and operate an electric 
light plant in this town. It isexpected that the plant 
will be in running order early in April. 


STREET RAILWAYS. 


Albany, N. Y.—The Albany Construction Company, 
W. H. Schermerhorn, of Brooklyn, president, incor- 
porated for the express purpose of building the Albany, 
Helderberg & S:hoharie Electric Railway Company's 
road, is now ready to sublet contracts for rails, ties, 
material, etc. The work of construction will be begun 
as soon ag the weather permits. A survey has been 
filed with the county cJerk and another copy of the 
proposed route will be filed with the board of railroad 
commissioners. 


Biddeford, Me.—A contract has been entered into 
with Isaac A. Walker & Son of Philadelphia for the 
building, cquipping and operation early next summer 
of the Saco River electric railroad from the Biddeford 
line to Bunny Eagle in the town of Standish. The road 
is expected to be first-class in every particular. 


Carrollton, Ky.—An Eastern firm has guaranteed the 
building of the Carrollton electric railway. The greater 
portion of the $75,000 necessary to build a bridge across 
the Kentucky river has beon procured. 


Frederick, Md.—Several of the incorporators of the 
Frederick, Thurmont & Northern Electric Railway 
have arranged to meet some well-known capitalists in 
Baltimore, when an effort will bo made to interest 
them in the construction of the road. From Baltimore 
the incorporators expect to visit Washington for the 
purpose of having an interview with the promoters of 
the proposed electric line from Washington to Gettys- 
burg by way of Frederick. 


Hartford, Conn.—A large number of petitions will 
be presented to the incoming Legislature for new tiol- 
ley roads or extensions, The present mileage of trol- 
ley roads in Connecticut is a little over 490, and the 
prejects set forth in the new petitions represent 
about 300 additional miles, of which about 149 miles, if 
built, would parallel steam roads. The proposed par- 
allels are a new line from Hartford to New Britain, 
three lines from New Haven to Derby, two lines from 
Middletown to Hartford, and lines from Hartford to 
Wirsted, from Naugatuck to Beacon Falls, from 
Ansonia to Seymour, from New Haven to Walling- 
ford, from Norwich to New London, and from South- 
ington to Waterbury, Mount Carmel, Plainville, 
and through certain streets of Meriden. At least 
cight of thess schemes are sure to encounter 
resistance from the New Laven Railroad Company. 


Kokomo, Ind.—Charles L. Harry, superintendent of 
the Kokomo Street Railway Company, bas filed peti- 
tions with the commissioners in Tipton and Hamilton 
counties, asking for the right-of-way and the privilege 
of building an electric railroad extending from Tipton 
south through Atlanta, Arcadia and Cicero to Indianap- 
olis. E. H. Shirk, president of the Tipton National 
Bank, is also interested in the proposed road. 


Louisville. Kvy.—James G. Wright, secretary of the 
Louisville, Mt. Washington & Fairfield Electric Rail- 
road, which is as yet in process of development, has 
addressed a communication to the Mayor, asking him 
to request the Board of Works to take action on his 


petition for right-of-way through certain streets in this 
city. 


Plainfield, N. J. Tho city council at its meeting on 
the 20:h ult. granted a franchise for tho last connect- 
ing link in tho trolley system which will connect New 
Brunswick and Newark. In the contemplated system 
cf trolley extension from Philadelphia, Newark, New 
Brunswick, Somerville and Plainfield are now con- 
nected by trolley, and the franchise has been granted 
from Plainfield to Elizabeth. The franchise just 
granted is for less than a mile, but has been a bone of 
contention since last summer. 


Pontiac, Mich.—The township board of Rochester 
has granted a franchise to John Winters aud O. H. 
Lau of Detroit for an electric railroad to this city, 
this branch to make connections with the proposed 
line to Orion, of which Messrs. Winters and Lau 
are the promoters. A line will be run from Detroit to 
Rochester if present indications materialize. The 
Rochester line will connect with the Orion-Pontiac line 
about one-and-a half milessouth of Ball Mountain. 


Wadsworth, O.—Attorney George D. Hile, of Cleve- 
land, representing the Cleveland, Wadsworth & South- 
ern Street Railway, has asked the council for a fran- 
chise to build and operate a street railway in Wads- 
worth and to furnish power, light and heat and tele- 
phone service. 


MANUFACTURING, ETC. 


Chicago.—The Fisher Equipment Company of this 
city is reported to have entered into a contract to fur- 
nish $1,000,000 worth of electrical vehicles, to be sold 
in Europe in the next ten years. Count de Jotemps of 
Paris, president of the American Motor General Agency 
of Paris, negotiated the deal for his company. Count 
de Jotemns says that his company will open its Paris 
oflice on the Champs E!ysees on March 15, and will 
soon establish branches in London, Berlin, Vienna and 
Brussels. His ccmpany has a capital of $2,000,000. 
The first shipment cf vehicles from Chicago will be 
madethis month. 


Providence, R. I.—The “Telegram” learns from 
Mr. Eugene Phillips of the American Electrical Works 
that the great wire trust which bas been reported for 
some mouths as iu process of formation is now an accom- 
plished fact or will be on the 10th of January, and that 
the name of tho concern will be the Americau Steel & 
Wire Company. Mr. Phillips says the trust will not 
haveany great effect on the manufacture of wire in 
Rhode Island, as the class of goods turned out by the 
American Electrical Works ie much smaller than 
that which the new combination desires to control. 
The biggest concern in the East which bas entered the 
combination is that of the Washburn & Moen Company 
of Worcester. 


Syracuse, N. Y.—Tho Crouse-Hines Electric Com- 
pany of this city doub!ed its capacity during the past 
year in the way of additional space, new machinery 
and a larger force of men. Enployment is now given 
to forty-five persons and the plant is kept in operation 
every night until 9 o'clock. High grade electrical ap- 
paratus is turned out by this company and extensive 
sales are made in all parts of the United States and 
Canada. The company believe that the situation war- 
rants further enlargement of tbeir business and an 
effort will be made to increase the capacity to a further 
extent the prcsent year. 


Washington, D. C.—The British Government has ex- 
tended an invitation to the United States to take part 
jin the Western Australian International Mining and 
Industrial Exhibition which is to be held at Coolgardie 
in March, 1899, under the patronage of the Govern- 
ment of Western Australia. The opportunity a florded 
to American exhibitors is one of especial value and im- 
portance in view of the fact that Western Australia, by 
its rapid development. its great resources, and its un- 
limited prospects, affords exceptional openings for 
American goods. Tho Exhibition will be intercolonial 
in its character, and will be attended by mauy visitors 
from the whole of Australasia. The following, among 
other classes of manufacture, will find special scope for 
exhibition, and, if so desired, of sale, viz: Electric 
motora, lighting apparatus, wire, and electric applian- 
ces of various kinds. The Exhibition will be opened 
on March 21, 1899, and continue open fora period of at 
least three months —The attention of the electrical in- 
dustry is also call«d to the fact tbat & Provincial Expo- 
sition of East Flanders will be held at Ghent during 
the summer of 1899, being opened June 14. While the 
principal exhibits will naturally be made by the resi- 
dents of the province, there will be & department for 
foreign exhibitors. The Exposition will furnish the best 
opportunity ever offsred to introduce our electrical 
goods to the markets of Ghent and the Flanders, and is 
worthy the attention. of American manufacturers and 
ox porters. 


POWER AND TRANSMISSION PLANTS. 


Bridgeport, Conn.—The Housatonic Power Company 
has given notice that it will petition the General Assem- 
bly for an amendment to its charter, giving it the right 
to build a dam across the Housatonic river between the 
towns of Bridgewater and Brookfield, at or near the 
villago of Southville, and the right to conduct electric- 
ity from New Haven County to points within Hartford 
County. Itisthe intention of the company to obtain 
power from the waterfall, to be created by the construc- 
tion of one or more dams, for the purpose of generating 
electricity. 


Helena, Mont.—The big dam and power house at 
Canyon Ferry, on the Missouri River, sixteen miles 
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from Helena, have been completed, and electric current, 
transmitted from the plant to this city, is now supplying 
power to many industries in the city and vicinity. In 
the construction of the dam the labor of 2,0 men was 
required for two full years, at a cost of half a million 
dollars, In it were consumed 3,000,000 feet of timber, 
45,000 cubic yards of earth and 50.000 cubic yards of 
granite. quarried at the dam site. Fur large penstocks 
about 50 feet long and 45 iuches in diameter, each con- 
taining water wh:els revolving at the rate of 147 times 
per minute, furnish the primary power, which iscquiv- 
alent to about 12.500 horse power, but this may be in- 
creased in the ratio of four to ten, or 31,250 hoise power, 
should the occasion so demand. 


Minneapolis, Minn.—The St. Anthony Falls Water 
Power Company has closed a contract with the General 
Electric Company of New York for completing the 
equipment of its power house atthe lower dam with 
electrical machinery. The new equipment will prob- 
ably be ready for use by July 1, and the new power 
created will be used for street railway purposes and for 
general use by manutacturing plants throughout the 
city. The power plant will then be of a capacity of 
10,000 horse-power at a low stage of water, all of which 
is created and run by the water power developed at the 
lower dam, and is in addition to nearly three times 
that amount of power which had already been developed 
and was in use at the upper dam. 


Richmond, Va.—The Virginia Electric & Davelop- 
ment Company, of which J. €. Todd, of Baltimore, is 
president, is ready to procecd with the preject for elec- 
trifying James river here. The common council of 
Richmond has concurred in an ordinance passed by the 
upper branch authorizing the Virginia Electric Com- 
pany to trausfer its franchise for this purpose to the 
new corporation, or, ?5 a matter of fact, change the 
name of the same. The $5,000 bond given by the old 
concern was also transferred to the new one. "Tho par- 
ties interested in the Virginia Electric Company are 
the same as those in the corporation which succeeds it. 


Pittsburg, Pa.—Details of the plan of the Miller Elec- 
tric Construction Company for utilizing the power of 
the falls of Niagara are given in the Pittsburg '' Post.” 
In tbe first place it is expected to erect a large building, 
600 feet long and 100 feet wide, which is to be moored 
and securely fastened in close proximity tothe falls. 
The structure is to be built of metal, its principal feature 
being structural iron and steel. The building is to be 
six stories high, and will have & fl»or space of 360,000 
feet, or 60.000 feet on each floor. The interior is to be 
used for manufacturing purposes. The entire bottom 
will be constructed of steel plate. It will have another 
bottom constructed of vacuum copper cans, each of 
which will be two feet square. It is proposed to pump 
these full of air to give the building sufficient buoyancy. 
It will be kept in place by a system of anchors and 
beavy iron cables. The current at the point where the 
building is to be located is not swift, it being what is 
known as a back current, and will assist iu keeping the 
building in proper position. From the end of the 
building next to the falls are to pr: ject hugo structural 
8teel arms. 150 feet long, which swing up and down on 
a pivot. On the end of the arms are to be placed tur- 
bine wheels 12 feet wide, with a diameter of 18 feet, 
which will be thrust. into and be operated by the falling 
water of the cataract. Oa tho end of the building a 
tower 150 feet high will be erected. "The position of 
the arms and the entire machivery will be regulated 
from this vantage point. From the turbine wheels to 
the building there will be a system of endless chains 
which will be connected with & large shaft and coun- 
tershaft. With this it is expected to put the most pow- 
erful dynamos, of any required number, in motion. 
The width of the building will allow the construction 
of 12 tnrbine wheels which would give more power than 
is ever expected to be needed. 


Visalia, Cal.— The Mount Whitney Power Company, 


a company which intends to harness the waters of the 
Kaweah River, develop electric power and transmit the 
same to Visalia, Tulare, Porterville, Exeter and Lind- 
say, is making progress in its great enterprice. The 
route of the tlume fur a distance of one miie and a half 
bas been cleared and active work on its construction 
will soon be commenced. Theconstruction of the lume 
and power house will procecd simultaneously. Every- 
thing that enters into the construction of this gigantic 
enterprise will be fiist-class in every particular. Only 
the best and latest improved electrical machinery will be 
utilized. Thecompany has awarded the contract to 
supply the copper wire for the power lines. The com- 
pany expects to be ready for business early in the 
Bpring. 


COMPANY MATTERS. 


Dallas, Tex.—The receivership proceedings insti- 
tuted against the Dallas Electric Company by the 
United Electric Securities Company of Boston have 
been dropped. By mutual agreement between the 
Securities Company and the Fort Wayne Electric Cor- 
poration all interests of the Fort Wayne company and 
of R. T. McDonald have passed into the control of the 
United Electric Securities Company. The management 
passes into Boston hands. ‘The new company has the fol- 
lowing officers: President, Walker Abbott of Boston: vice- 
president, W. H. McGrath of Dallas; secretary and 
treasurer, John Frost. The directory is composed of tho 
president, vice-president, secretary and treasurer and 
Robert Treat Paine and Gordon Abbott, both of Boston 


Dolgeville, N. Y.—Senator. elect James D. Feeter of 
Littlo Falls has beon appointed permanent receiver of 
the Dolgeville Electric Light & Power Company. It is 


understood that the company is now making consideres 
bly more than its expenses. 


St. Louis.—John H. Blessing, secretary and one of 
the directors of the Central Traction Company, is re- 
ported in the Star’’ as saying that a deal involving 
the sale of the Central Traction Company’s interests in 
St. Louis to Brown Bros. of New York, acting for a 
syndicate, had been consummated. The Central Trac- 
tion Company holds a valuable franchise for street car 
lines in the city, but as yet has none in operation. 


PERSONAL AND MISCELLANEA. 


Lieutenant-Commander S. Dana Greene of the New 
York Naval Militia has been detailed as an aide on the 
rtaff of Governor Roosevelt. Lieutenant. Commander 
Dana entered the United States Naval Academy in June, 
1579, and graduated at the head of his class in June, 
1883. He was commissioned ensign two years later but 
resigned from the navy in 1888. Three years after- 
wards he joined the Naval Militia. At the outbreak of 
the war with Spain he re-entered the United States 
Navy, being appointed junior lieutenant. He served 
on board the lively cruiser Yankee during the Santiago 
campaign and was honorably discharged on September 
6. Ile was subsequently reappointed lieutenant-com- 
mander and chief of staff of the captain of the Naval 
Militia. Lieut.-Com. Greene is well known in electrical 
circles as an cflicial of the General Electric Company. 


Edward M. Hayward, an electric light trimmer in 
the employ ofthe Worcester Electric Light Company, 
was electrocuted a few daysago while at work trim- 
ming a lamp at the Holyoke Machine Works in Worccs- 
ter, Mass. The current had not been turned off. and 
standing on damp ground, without gloves on his hands, 
theunfortunate man received a shock which caused his 
death within a few minutes. Hayward had been in 
the employ of the company for seven years and was re- 
garded asa faithful workman, but as in the case of 
railroad brakemen, he had become so accustomed to 
face danger that he gradually neglected the usual pre- 
cautions and so lost his life. 


The employes of the Newport News & Old Point 
Railwav & Electric Company, formerly the Newport 
News, Hampton & Oid Point Railway Company, were 
treated to a startling surprise on Christmas eve by the 
president of the old company, J. S. Darling. The men 
were summoned to be at the power house in New- 
port News at 1 o'clock a.M., aud toa man they expected 
to receive their discharges from the new management. 
They were astonished to find waiting for them there 
checks for varying sums, the gift of Mr. Darling and 
his son, who sold out to the new company. The sum of 
$10,000 was divided among thirty employes, the 
amounts of the checks being based on the time of ser- 
vice. One man received & check for $1,000, several 
conductors received each $759, others received £40 and 

500, and the rest amounts large and small. The old 
president, who is one of the richest men in that section 
of Virginia, made & speech to the men, some of whom 
were moved to tears at his generosity. 


A few nights ago in Brooklyn, the fuse box of a trol- 
ley car burned out, tho lights were extinguished and 
the car came to astandstill, Investigation showed that 
the trolley pole had become entangled with the “LY 
road structure. Most of the passengers. many of whom 
were women, fled from tho car in frightand stood about 
it. 'The motorman found that the accident was due to 
the loss of a pin from the wheel on the end of the pole, 
aud atter surveying the situation begged the women 
standing about forthree hairpins. With two of these 
he repaired the fuse box and then climbing on top of 
the car replaced the wheel and put in the other hairpin 
in place of the missing cotter pin. It answered the 
purpose, and after a half hour's delay the car went on 
its way as far as the barns, where it was taken off for 
repairs. : 

At mines where electric plants are installed for the 
operation of coal cutting machines, locomotives, drill- 
ing and so forth, the application of electrie motors is 
constantly being extended and applied to apparatus 
which a few years ago presented no encouragement for 
the electrical engineer. The least encouraging of these 
was the coke oven larry,” says Mines and Mining." 
Due to the conditions under which the '' larry ° has to 
operate it does not seem advisable to attempt to use an 
electric motor to propel it along the coke ovens. There 
was apparently no advantage to be gained by reduction 
in expense of operation, aud the owners of coal mines 
operating cokeovens were not encouraged to adopt this 
means of propelling the ''larry." Subsequent expe- 
rience bas shown, however, that the device is economi- 
cal and practical, as was demonstrated by the adoption 
of the system at the mines of the Pulaski Iron Com- 
pany in West Virginia, making a locomotive out of it 
and entirely doing away with tho use of mulcs about 
the coke ovens. The increased rate of travel allows 
the ovens to be charged more rapidly, and a less nnm- 
ber of larries are rcquired than when mules are used. 


RECENT COMPANY ELECTIONS. 


Albany, Helderberg & Schoharia Electric Railway Com- 
pany. Albany, N. Y.— President, H. W. Burgett of Brook- 
line. Mass.; vice-president, B. M. Secor, Albany; secretary, 
William H. Irwin, Albany; treasurer, Oharles E. Bibbew, 
Boston, Mass; directors: H. W. Hurgett, B. M Secor, R.J. 
McCauley, Thomas J. Wood, Berne; E. Twitchell, Scho- 
harie; H. W. Smith, W. II. Irwin, James M. Borthwi: k, 
Charles H. Brown. Rufus H. Sawyer, O. L. Brown, Bos- 
ton; O. F. Flank, Galiupviile. 


Albion Electric Light Company, Albion, Mich.—Prest- 
dent, E. P. Robinson; vice-president, A, J. Galo; secre» 


tary, A. N. Foote; treasurer, W. O'Donoghue; manager, 
W. A. Foute. 


Chattanooga Terminal Railway Company, Chattanooga, 
Tenn.—President, T. J. Nicholl; vice-president, Frank , 
Spurlock; treasurer, John Orr; secretary, H. O. Beck; 
directors: the officers and W. G. M. Thomas. 


New Orleans City & Lake Railroad Company, New Or- 
leana.—President, Albert Baldwin; president pro tem., 
R M. Walmsley ; secretary, A. H. Ford; directors: Albert 
Haldwin, R M. Wal!ms'ev, Frank T. Howard, A. B. 
Wheeler, C. H Hyams. . I. C. Denis, C. M. Soria, O. Eustis, 
John W. Castles, R. E. Craig, J. B. Levert, E. G. Schlieder. 


People's Klectric Light & Power Companv, Oswego, 
N. Y.—Preaident, E. H. Bennett; vice-president, D. L. 
Couch; treasurer, J. O. Knight; secretary, Allen O. Cas- 
ler. The officers and O. W Ott form the board of trustees. 


Portsmouth & Dover Railroad Company, Portsmouth, 
N. H.— President, Frank Jones; treasurer, A. F. Howard; 
clerk, Calvin Page; assistant treasurer, John W. Emery ; 
directors: Frank Jones, JT. Albert Walker. John S. Tilton, 
Portsmouth; Joseph O. Hobbs, North Hampton: Daniel 
W. Lawrence, Medford, Mass; Frunk A. Christie, William 
D. Sawyer, Dover. 


COMMERCIAL PARAGRAPHS. 


Calendars, Eto. 


The 1889 calendar of the American Electrical Works, 
Providence, R. I., which bas come to hand, contains an 
engraved likeness of Prof. Morse set in the ornamental 
lettering of the company's name. The card asa whole is 
plain and yet clegant—neat but not gaudy—and in this 
respect fitly represents a company noted for the sterling 
quality of its productions and the faultless taste evinced in 
everything it prints for circulation. 


The Okonite Company's calendar 1s quite pretty. 
Framed in the gray card to which is appendcd the month- 
ly notations is a daintily colored lithograph of a handsome 
French peasant girl, whose arms are loaded with baskets 
containing sundry products of the farm and dovecote. 
While pursuing her way to Paris, as we assume, she is at- 
tacked by a viclous terrier who has seized her dress in 
front and is tugging at it with all his strength and with 
possibilities of disastrous effect which an uplifted ume 
breila in the hands of the girl inspires the hope may be 
happily averted. In the meantime some of the doves, 
taking advantage of the situation, are making their escape 
from one of the baskets. The mora! we suppose is, that 
Okonite, like the umbrella, can always be relied upon no 
matter what threatens. 


The Standard Underground Cable Company have kindly 
sent us, with their good wishes, a combination foot rule 
and wire gauge, which we shall not only prize for its use- 
fulness, but shall preserve as a reminder that the company 
is still“ on the earth” though engaged so extensively in 
underground undertakings in all parts of the habitable 
globe wherever a standard wire or cable is used for trans- 
mission of electric current. 


The Lombard Water Wheel Governor Company, whose 
office and factory are at 6t Hampshire street, Roxbury 
District, Boston, Mass., report that the demand for their 
governors is constantly on the increase. During last 
month they received orders for upwards of twenty gov- 
ernors to regulate forty-one water wheels which will de- 
velop 15,710 horse-power. More than half of this ma- 
chinery will be used in electric stations—principally in 
power transmission plants—and electric railway stations, 
the balance being in textile and other manufacturing 
plants driven by water power. 


The Electric Appliance Company, Chicago, have for dis- 
tribution to the telephone trade & sample card of such of 
their celebrated Paranite Wires as ale particularly adapted 
to telephone uses. The card shows samples of No. 19 
plain and braided Single Conductor Paranite of a high in- 
sulation suitable for telephone work. It also shows sam- 
ples of No. 19 Duplex Twisted Paranite Wire in three 
styles, the first being plain with one conductor of red 
rubber and the other with black rubber insulation; an- 
other sample with b'ack and red rubber insulation but 
braided over witha regular saturated weather - proof braid. 
There is still another sample of the No. 19 Rvo conductor 
twisted having red and black rubber insulation, but hav- 
ing glazed bra!d instead of the saturated braid. These 
eample cards can be had for the asking. 


INCORPORATIONS. 


The Canadian Electric Extract Company, Port'and, Me. 
—to manufacture extracta, Authorized capital, $10,CO0; 
aubecribed and pald, in $70. Incorporntora: G. D. Burton, 
Boston, Muss.; D. II. Williams, Somerville, Mass. 


The Richmond Electric Company, Richmond, Ky.—to 
manufacture all kinds of elcctric appliances, Capital 
stock, £10,0C0. Incorporatura: J. W. Cook and others, 


The People’s Street Railway Company, Chicago, III. 
Capital stock, 810,00. Incorporators: J. W. Latimer, R, 
R. Keynolds, J. G. Latimer. 

The American Electrical Extract Company, Portland, 
Me. to manufacture extracts, Authorized capital, $3,000, 
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000; subscribed and paid in, $60. Incorporators: G. D. 
Burton, Boston, and L. H. Williams, Somerville, Mass. 


The Milo Electric Light & Power Company, Milo, Me.— 
to supply light, heat, ete., in the towns of Milo, Sebec and 
Brownville. Capital stock, $:0,000. President and treas- 
urer, Julian D'Este, Dover, Me. 


The Cuban Electric Company, Asbury Park, N. *.—to 
manufacture electricity for light, heat and power. Cap!tal 
atock, $1,000 000. Incorpo:ators: William R. S. Melvin, 
Kast Orange, N. T; G. K. B. Wade, Herbert A. Howell, 
Henry K. Davis, New York; Francis A. Fuller, Brooklyn. 


The South American General Electric Supply Company, 
Rchenectady, N. Y.—to buy electrical apparatus in the 
United States and sell itin South America. Capital stock, 
$50,000. Directora: S. D. Greene, H. W. Darling, D. Maz- 
enet, J. R. Lovejoy, M. F. Westover, Schenectady, N. Y. 


The San Juan & Rio Piedras Railroad Oompany, New 
York —to construct and operate an electric or steam rail- 
road, 75 miles long, from San Juan to Rio Piedras, Porto 
Eico. Directors: George H. Walbridge, Fernando G. 
Echeveddia, H. H. Harrison, Edward Schmidt, Lathrop 
R. Bacon, F. Kingsbury Curtis, Philip H. McMillan, Au- 
gustin N. Hand and William B. Parsons of New York City. 


The Electric Power Development Company, Camden, 
N. J.—to manufacture and supply electricity to munici» 
palities, etc. Capital stock, $500,000. Incorporators: 
Marcus B. Taylor, Charles W. Kennedy, Isaac Blum, Wm. 
Findiay Brown and S. Y. IIeebner. 


The Eleciric Mining & Reduction Company, Portland, 
Me.—to manufacture electrical mining apparatus and doa 
general mining business. Authorized capital, $560,000; 
subscribed and paid in, $87. Incorporatora: E.K Millt- 
ken, Deering; G. D. Burton. Boston; Charles Williams, 
Jr., Somerville, Mass; L. H. Williams. Brookline, Mass.; 
George Wallace, Newtonvi!le, Mass ; G. W. Stiner, Brook- 
lyn, N. Y.; A. Seld more, Gloversville, N. Y. 


The Canadian Electrical Process Company, Portland, 
Me.—to manufacture electrical leather-working apparatus, 
Authorized capital, $10 000; subscribed and paid in, $70. 
Incorporatora: E. K. Miiliken, Deering; G. D. Burton, C. 
H. Kimball, Boston: H. M. Tower, Spencer, Mass; Charles 
Williams, Jr., Somerville, Mass; L. H. Williams, Brook- 
line, Mass ; George Wallace, Newtonville, Mass. 


The Burton Electric International Leather Company, 
Portland, Me.—to manufacture electrica! leuther-working 
apparatus. Authorized capital, $10,000; subscribed and patd 
In, 870. Incorporators: E. K. Milliken, Deering; G. D. 
Burton, C. H. Kimball, Boston; II. M. Tower, Spencer, 
Mass.; C. Williams, Jr., Somerville, Mass ; L. H. Williams, 
Brookline, Mass.; George Wallace, Newtonville, Mass. 


ELECTRICAL PATENT RECORD. 


LETTERS PATENT ISSUED DECEMBER 27, 1898. 


ELECTRICO RAILWAYS AND RAILWAY APPLIANCES, 


616,821. Underground Electric-Railway System. Freder- 
ick H. Chamberlain and Griflin B. Coleman, Wasbing- 
ton, D. O. Filed Dec. 2, 1897. 

616,701. Fender for Street-Cars. Theodore C. Forbes, Chi- 
cago, III. Filed July 18, 1898. 


ELECTBIC LIGHTS AND APPLIANCES, 


616,507. Incandeacent-Electric-Lamp Socket and Rase. 
Ohristopher Van Deventer, New York City. Filed 
Avril] 1, 1898, 

616,607. Support and Take-Up Device for Cable-Suspended 
Electric Lamps. John H. Dorion, springfield, Mass, 
Filed June 13, 1898, 

616,620. Electric Incandeacent Lamp. IIenry F. Joel and 
Ferdinand Fanta, London, England, assignors to the 
Improved Electric Glow Lamp, Limited, same place. 
Filed July 29, 1895. 

616,770. Lighting or Extinguishing Automatically Incan- 
descent Electric Lamps. Charles S. Cole and John II. 
Kinsman, Bridgeport, Conn. Filed April 1, 1808. 

616.779. Electrical Safety-Lamp for Miners, Carl Francke, 
Berlin, Germany. Filed April 18, 1898. 


ELECTRICAL MACHINERY AND APPARATUS. 


616,519. Mold for Forming Armasture-Co!ls. William K. 
Bassford, Jr., Bound Brook, N. J. Filed July 27, 1898, 

616,673. Electric Motor and Method of Controlling Same. 
Charles W. Kennedy, Rutledge, Pa, assignor to Sam- 
uel Y. Heebner, aame place. Filed April 22, 1898. 

616,861. Automatic Weighing-Machine. Francis II. Rich- 
ards, Hartford, Conn. Filed Dec. 10. 1897. 


616,862. Weighing-Machine. Francia H. Richards, Hart- 
ford, Conn. Filed Dec 13, 1897. 
616,853. Weighing Machine. Francis H. Richards, Hart- 


ford, Conn. Filed Dec. 15, 1897. 
TELEPHONE AND TELEGRAPH APPARATUS, 


616,714. Automatic Telephone- Exchange. Frank A. 
Lundquist, John Erickson and Charles J. Erickson, 
Lindsborg, Kan. Filed March 28, 1898, 

616,718. Telephone Gravity-Switch. Charles T. Mason, 
Sumter, 8. C., assignorto the Telephone Manufacturing 
Company, same place. Filed May 3, 189s. 

616,755. Bindinug-Post for Electrical, Telephonfe or Tele- 
graphic Instruments. Joseph A. Williame, Cleveland, 
O., assignor to the Williams Electric Company, same 
place. Filed May 25, 1898. 


MISCELLANEOUS. 


616,513. Apparatus for Making Observations by Means of 
Roentgen or X-Rays. Jacques Wertheliner, Paris, 
France. Filed Nov. 19, 1897. 

616,612. Armored Electric Cable. Edwin T. Greenfield, 
New York City. Filed April 13, 1898, 

Recording Device for Measuring Instrumenta, 
Adrian H. Hoyt, Penacook, N. H. Filed Aug. 13, 1597. 

616,722. Mailway Signaling Device. Francis M. Myers, 
Windsor, Mo., assignor of one-half to Charles A. 
Draper and Joseph 3. Calfee, same place. Filed April 

1898. 

616,80) Electric Heater. James F. McElroy, Albany, 
N. Y., assignor to the Consolidated Car Heating Com- 
pany, sawe place. Filed Oct. J3, 1898. 

DESIGN. 


23,891. Front Plate for Electric Heaters. 
Gold, New York City. Filed Oct. 25, 1893, 


616,569. 


Edward E. 


TELEPHONE AND TELEGRAPH. 


Independent Telephone Movement. 


“ Occasionally the people of Ohicago are reminded,” 
says the Chicago News, ‘that elsewhere an earnest effort 
is being made to break the power of the old telephone 
monopoly, although that institution is as formidable in 
this city to-day as at any period in its history. While the 
loca! Bell company is complacently increasing the rates 
for those who cannot tolerate the defective service pro- 
vided by the antiquated 'ground-return' system and are 
therefore compelled to pay an additional fee of $50 for 
complete metallic-circult instruments, the Bell interests at 
other pointe are confronted by determined opposition. 

It cannot now be said that the independent movement 
is confined to small places, for companies have been organ- 
ized and service is being given in many large cities. In 
St. Louis, for instance, the Kinloch Company has more 
paid subscribers on ita list than the Bell Company has ever 
had in that city, and the Kinloch has only recently com- 
pleted its system. The new service is pronounced satis- 
factory in every respect and the rental is only $60 per 
year. A similar system is now being introduced into 
Indianapolis, and Cleveland is working along similar 
lines. Detroit has long had an independent company, 
which outranks the Bell concern in importance, and other 
towns have found the independent service far preferable 
to the old order. In New York the Board of Trade and 
Transportation, which has been fighting the Bell monop. 
oly for years, has pledged its support to an independent 
company. Boston has just granted a franchise to an. anti- 
Bell corporation which agrees to furnish first-class acrvice 
at a maximum rental of $72 per year. It is claimed by con- 
servative telephone experts that $75 per year would bea 
fair rental for modern telephone service in Ohles go.“ 

S. P. Sheerin, one of the chief promoters of the New 
Telephone Company, who had been in attendance at the 
meetings of the independent telephone exchanges of 
Eastern Illinois and Western Indiana, at Paris, Ill., on the 
21st ult., returned to Indianapolis accompanied by A. F. 
Ramsey and George W. Beers, representing the associated 
independent telephone lines of Indiana. The object of the 
Indiana men at the meeting was to secure an agreement 
by which the toll business would be interchanged between 
the Illinois and Indiana independent lines. The Iilinois 
lines represented at the meeting controlled 10,020 tele- 
phones and about 2,000 miles of toll lines. During the 
meeting rcpresentatives of the Central Union and Bell 
Telephone companies made overtures similar to those 
rejected by the Indiana incependent companies at Lafay- 
ette. None of the propositions were reccived with favor 
and, after short speeches against making any arrangement 
with the old companies, were rejected. The following ex- 
changes were represented at the meeting: Oakland, Kan- 
das, Mattoon, Sullivan and Cole county, Hume, Sidel, 
Clinton and Danville, Ill; Chrisman and Dana, Ind.; 
Ridge Farms, Paxton, Watseka, Hoopeston, Paris and 
Oharleston, III., and the Citizsns' of Terre Haute, Ind. 


“The fact is well deserving of note,” says the N. Y. Sun, 
" that at one of its recent meetings the Franklin Institute 
of Philadelphia awarded the Longstreth medal to Thomas 
B. Doolittle, well and widely known in telephone circles 
for his hard-drawn copper wire, a most important contri- 
bution, it is hardly necessary to say, to all electrical indus- 
tries. This wire, while retaining those properties of con- 
ductivity inherent in copper, has the additional quality of 
great tensile strength, and it is the opinion of those 
qualifled to judge that, without this discovery, long dis- 
tance telephony and the electrical transmission of energy 
over long distances would be impossible—in & word, the 
value of this process and its extensive application is sufti- 
ciently evident from the fact that the annual consumption 
of hard drawn copper wire in the United States alone ex- 
ceedseighty million pounds, With the caution demanded 
by the subject, the Franklin Institute waited until it had 
made an exhaustive examination of the case, and until the 
value of the discovery had been amply proved." 


In the Circuit Court at Baltimore on the 28th ult., Judge 
Wickes signed & decree for the sale of the property of the 
Home Telephone & Telegraph Company in Baltimore. It 
provides that the sale shall take place after three weeks’ 
notice by advertisement, and that no bids leas than $125,030 
shall be received. The operation of the decree Was sus- 
pended by the Court uatil January 2, by which time it was 
hoped that arrangements for the reorganization of the 
company might be made by the stockholders. The upset 
price of $127,030 named in the decree, it is said, exceeds the 
company's liabilities, including its ,bonded indebtedness, 
with interest, of $393,000. The Home Company operates 
the only opposition telephone service in Baltimore and 
has upwards of 1,50) subscribers. 


At Des Moines, Ia., the city on the 23d ult. filed a peti- 
tion in the District Oourt asking for an injunction to re- 
strain the Iowa Telephone Company from bullding addi- 
tional lines Ín the city, and for an order directing that all 


poles and wires of the defendant company be removed 
from the streets and alleys of the city at the cost of that 
company. The city claims that the Iowa Telephone 
Company is operating without a franchise. Judge Holmes, 
to whom the petition was presented, has issued an order 
directing the defendant to appear at 10 A. u. on January 9 
and show cause, if any, why a temporary injunction shal! 
Dot issue. 


The N. Y. Commercial of the 30th ult. says: The Moer- 
chants’ and Manufacturers’ Board of Trade, which has its 
beadquarters in the Hoffman House, tbrough its Tele- 
phone Committee will launch next week a crusade against 
extortionate rates, which is designed to bind together all 
the telephone-reform associations in the United States, to 
sow the seeds of other associatlons, and to bind them all 
into a league of great power and influence. The mem- 
bers of the Telephone Committee are C. C. Shayne, An- 
drew Patterson, Francis O'Neill, Charles Hickman, C. Du 
Brull and J. A. Hickman, secretary of the Board, all prom- 
inent business men. 


A press dispatch from Tuscola, Ill., dated the Ist inst., 
states that the Bell Telephone Company has just succeeded 
in absorbing the Interstate Telephone Company, which 
bad headquarters in Tuscola. The Interstate Coinpany, 
the dispatch states, owned and operated several hundred 
miles of lines in Central Illinois, and as the Bell Company 
threatened to cover the same territory a compromise was 
effected whereby the Interstate goes out of existence. 


The Chicago Economist says that John D. Rockefeller of 
the Standard Oil Company is interested to the extent of 
over 9500,00 in the new Home Independent Telephone 
Company of Cleveland, Ohio, which is being promoted by 
H. A. Everett. Mark Hanna is also reported to be heavily 
interested in the project. 


Major Dunwoody of the Signal Service has arrived in 
Havana and has been ordered to report for duty as Chief 
Signal Oflicer on General Brookes’ staff. He will have 
charge of all telegraph and telephone lines in Ouba, and 
the island's business inthis line will be run by the Gov- 
ernment during ths military occupation, 


The New Haven (Oonn.) Commercial Register states tha 
8. Harrison Wagner and ex-Governor Waller are men 
tioned as being interested in the plans on foot to establish 
anew telephone company as a rival corporation to the 
Southern New Eagland Telephone Company. 


At a recent special meeting of the board of mayor and 
aldermen of Asheville, N. O., an order was issued, restrain- 
ing the Bell Telephone Company from interference with 
the Asheville company in the work of putting in a new 
telephone system. 


The Duluth Telephone Oompany's new telephone line 
between Duluth, Carleton and Cloquet, Minn., was for- 
mally opened on the 21st ult. It affords long distance 
service. 

Albert B. Ohandler, president of the Postal Telegraph & 
Cable Company, has been elected a director of the Erie 
Telegraph & Telephone Company. 


New Companies Incorporated. 


The Independent Telephone Company, Waco, Tex.—to 
construct telephone lines and maintain exchanges 
throughout the State of Texas. Capital stock, $75,000. 
Iacorporators: Sam Sanger, Ed. N. Stephenson, J. B. 
Earle, J. E. Boynton, W. M. Seley and E, Rotan. 


The Audubon & Kimbaliton Telephone Company, Audu- 
bon, Ia.—to establish a telephone line connecting Audubon 
and Kimballton with Elkhorn, Poplar and Sharon Cem- 
etery. Capital stock, $900. Incorporators: Pede Lykke 
and others. 


The Vinton Telephone Company, Vinton, Cal. Author 
ized capital, $20,600. Incorporators: A. B. Bentley, L. H. 
Dunning, E. Ramelli, J. Bates, F. Campbell, all of Vinton. 


The North Arkansas Telephone Company, Fayetteville, 
Ark. Oapital stock, $25,000. Incorporatora: Millard Berry, 
James W. Dupree, J. P. Dearer and Walter E. Berry. 


The Florence & Allison Telephone Company, Florence 
S. C. Capital stock, $1,000. President, R. O. Commander: 
secretary and treasurer, O. Poston. 


The Cambridge Telephone Company, Cambridge, III. 
Capital stock, 8600. Incorporators: J. A. Kirkland, G. A. 
Vawter and James Pollock. 


The Henry County Telephone Company, London, Ia, 
Capital stock, $1,000. Inccrporators: E. C. Stevenson and 
o. hers. 


The People's Telephone Company, Dillon, S. C, Incore 
porators : C. A. Woods, E. L. Moore and John Wilcoy. 
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ELECTRICAL SECURITIES. 


" The subjoined quotations of Electrical Securities dealt in at the leading commercial centers are compiled from special reports received by ÈLECTRICITY from a variety of sources. 
The utmost care is cxercised in their collection and preparation, and every effort is made to secure accurate and reliable information. The mansgement of this journal will esteem it 
@ favor to have brought to their attention any inaccuracies readers may discover in these columns. 


Abbreviations : crt. indb., certificate of indebtedness; coll., collateral; cons., consolidated; const., construction; conv., convertible; com., common ; deb., debentures; exten., 
extension; gen., general: g., gold; guar., guaranteed;* inc., income; imp., improvement; pd., paid; pfd., preferred; mtg.. mortgage; tr., trust; A., annually; S., semi-annually ; 
Q., quarterly; A. & O., Apl. and Oct.; F. &. A., Feb. and Aug.; M. & S., May and Sopt.; J. & D., July and Dec.; J. & J., Jan. and June. 
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STOCKS. 


PASSENGER RAILWAYS. 


\ 


Bate and Date ot 


Last Div. 


Bid. Asked. 


PASSENGER RAILWAYS. 


Capital Stock. 


Rato and Date of 


Albany, N Y.- Jan 8: 


Albany Ry. Oo 100 2,000,000| 81, 750, o00f 15% % Q., Aug. 98. 180 | 151 
Troy Oity Railway Coo L 100 2,000,000| 2,000,000/1 & Q., Aug, 98 55 67 
Traction Co. (Saratoga) ee 100 60,000 50,000 3 M e 
Allentown Pa.-—Jan 8: 
Allentown & Lehigh Val. Trac. Oo. 4,000,000| 1,500,000| ............ e | 15 
Bridgeport, Conn-Jen 8: 
Bridgeport Traction Go. . 100| 2,000,000| 2, 000, 0001 % Aug., '97. 50 is 
Baltimore, Md.- Jan 3: 
Baltimore City Passenger Ry. OO. . 25| 6,000,000| 2. 500, 0005 € S., July 2, '98. | ... " 
aBaltimore Consolidated Ry. CO. . . 25 10,000,000] 9, 177.0002 % 8., July 15,'98 | 8134) 82 
Oentral Ry. Co. of Baltimore City.. 50 800,000}  800,00€|6 % A. Dec., 1897. vs 
Boston, Mass.- Jan 8: 
New England Street Ry.............| 25| 5,000,000| 1,081,925] % Q., Jan.15, '97.| 1234) 1334 
North Shore Traction .... . com. 100| 4,000,000| 1, 000. 000 00 12 15 
North Shore Traction CO pfd.] 100] 2,000,000} 2,000,000/8 % S., A. & O. 82 C 
b West End Street Ry. Co......com | 50 10,000,000} 9, O5. 000 3% % S., Oct., 988. 89%] 9) 
West End Street Rv. Co...8 % pfd.] 50 6. 400.000 6, 400, 000 % S.. Oct. 1. 98. 10 | 110% 
Boston Elevated B. R..................| 100 10,000,000 244% Aug. 98, 8))4| 81% 
Brooklyn N. Y.- Jan 8: 
Brooklyn City & Newtown Ry......| 100 2,000,000, 1. 928. 4002 „ Feb. 1, 1898. 250 - 
Brooklyn Rap. Transit Oo., tr certf..| 100, 20,000,000} 20,000,000 ũ Diðù¾.ỹj . eo 7944 
Brooklyn Heights Rallroade. 200,000 200.000| hi NT D 
¢dBrooklyn City RR......... gu&r| 100| 12,000,000] 12. 000. 000 27% & Q., July, 98. 212“ 743 
Brooklyn, Queens Co. & Sub. RR... .. 2.000. 000 2.000. 00 . . . : - - 
Coney Island & Brooklyn RR....... 100| 1,000,000| 1.000.000 1 , % Oct. 1,797. 252 | 230 
King» County Elevated...........--]....| 4.750.000 4, 750.000 . . .; 4% 5% 
Kings County Traction Co..........| 100} 4.500.000 4.500.000 1 & July 26, '97 8 
Nassau Electric Railroad — .. ptd. —— 6.000,00 6,000,000 262 6% „%%% „6% „ö“ 70 ee 
fAtlantic F 50 1000995 189955 eccot$ocot9ov0 ee eo 
gBrooklyn, B ry . r eeleeee 1. , , ; 0 % %% % %%% 6 „ „6% ee ee 
uffalo. N. Y.-Jan 3. 
ae Niagara Falle Elec. Ry. . 100) 1,250,000) 1,250,000] ............ 70 66 
Buffalo Railway „ % % % veer osoena oo 100 6,000,000 0,870,500 1 x Q Dec., '99. 76% 787 
lumbus O.- Jan 3. 
5 Street Railroad..... ... 100 8,000,000] 8.000.000 1 % Q., Aug., 98. 60 65 
Oolumbus Centra. Street Railroad. 100} 1,500,000} 1. 500, 00000 ee we 
Charleston, S. C.—Jan $: | 
Charleeton City Ry. Co............-.| 50 100, 00 100. 000 3 & 8., Jan., 9. 
Enterprise City RR. Co . —ͤ— Ä 25 1,000,000 250,000 696 0 oo eo 
Chicago, III.—Jan 8: 
Chicago City Ry. Oo. . . . 2.100 12.000.000 12,000,000 8 % Q. 295 C0 
Ohicago & South Side R. T. RR. 100 10,823,800, 10.823. 0⁰ͥ q T ° 
Lake Street Elevated RR............| 100) 10,000,000; 10, 000.000 eese 18k 
Metropolitan West Side Elev. Ry...| 100, 15,000,000 15,000,000). ............ ES 
Met. Went Side Fl. const. stk........ 100 15,000,000] 2,500,000) ....,....... ES 22 
North Chicago Street RK... 100 19,000,000] 6, 600. 0008 & Q., Oct., 98. 221 | 225 
ANorth Chicago City RR SOR M ML Sere ww 100 500,000 249,900 6 „ 2 2 64 eo oo 
South Chicago (ity Rallway........| 100! 2,000,000} 1,603,200) ............ T - 
(Went Chicago St. RR. Oo...... —— 100 20, 000, 000 18, 189.000 17% % Q., Nov. 98 | 98 m 
jChicago West Div. Ry.......gU&r.|....| 1,250,000 624.900,35 & 2t 8 
wOhicago Passenger Ry.......guar.| 100 2, 000, 000] 2.000, 0005 8. ee - 
Cincinnati, Onlo.—Jan 8 
cinnati Inc. Plane Ry.......com. NC 2 : 
Cincinnati Inc. Plane Ry... pta. 80 Men on AN 24% *., Feb., . 88 
Oincinnati, Newport & Oov. St. Ry. i : : 1 
lOincinnati Street Ry. Co 9 8890 14000000 11 * A. Jan., 98. 1182; 11955 
n * . 69599929 „„6„%6„6„„ 50 18,000,000 3 : A an., 4 9 
Mt. Adame & Eden Park Inc. Ry. 50 2'500.000| 2,200,000 id * G., Jan., " vi 
Cleveland, Ohio. Jan 3: 
Axron, Bed. & 93 Elec. Ry. . . . . 100| 1.000.000] 1. O00. 000% % Jan., 98 40 42 
Oleveland City nr 2 100 8,000,000 7,600,000 14 ., Oct., 98. 2 BY 
Cleveland Electric Ry.... ece*teccecóoos 100 12,000,000 12,000,000 D * Q., Oct., 98 82 827 
Detroit, Mich. Jan 5 
Detroit Citizens’ Street Ey..........| 199} 2,000,000] 1,250,000} .... 100%] .. 
Ft. bho Ar & Belle Isle Ry.......... 100 400,000 400,000.55 % July, 98. 175 an 
id ilwa odd fete? etes doe 6 o5 250,000 250,000 "959900090099 90 100 
oit Elect . 1.000.000 1.000.000 XXe " ; 
Wyandotte & Detroit River Ry.....|'100| 280,000 200,000) 100 | 110 
Dayton Q.—Jan 3: 
ony Baa 0o. e 41000 4 N Qr Tani 178 LOS 108 
People's Street Railway . 1109939 CC ea 7 Na 


ET aay < 
NAME. ParlAuthorz'dt Issued. Last Div. Bid, Asked, 

Hartford Conn.- Jen 8: | 

Hartford Street Ry. Oo........ .... 100 $4,000,000| $200,000/8 & 8, Jan.,'98. |140 - 

Hartford & West Hartford RR .....| 100| 1.000, 000 247.000| ..........-. ss pa 

Holyoke Mass.— Jan 8: 

Holyoke Street Ry. Oo..............| 100 400,000} 400, 0008 % A., Jan.,'98. |185 | 200 

Hoboken, N. J.—Jan 3: 

North Hudson Oo. (N. J.) Ry. CO.. 25| 1,250,000| 1,000,000/8 %, 1892. 105 | — 

Indianapolis, Ind- Jan 8 

Citizens“ Passenger Ry.......... s 5,000,000) 5,000,000] .......... 80 e 

Lancaster, Pa.—Jan 3: 

Pennsylvania Traction Oo....... ... 100 10,000,000) 9,900,000! .................. ee so 
Lancaster & Col. Electric Ry. eef 2 87,500... .. ee s 
West Rnd street Rai lway „ eee 2 6 2 „6 YER SC econces cencceree ee BS 

Louisville, Ky.—Jan 8: | 

Loutaville Růy . .. com.] 100) 4,000,000) 8.500,000 114 %., Oct., 85 40 

Louisville R/ . pfd 100| 2,500,000) 2.500.000 2% % S., Oct. 1, 8.101 | 108 

Minneapolis. Minn.—Jan 3: 

Twin City Rapid Transit........com.| 100} 17,000,000: 15.010.000! ............ 28 81 

Twin City Rapid Transit....7 % pid. 8. 000, 000 1,714,200.124 &. Jan., 98. 1% | 108 

Montreal, Canada.- Jan 3 800 4,000,000| 4.000.0008 X S., M. & N 

Montreal Street Ry. Co. „000. „000.000 8 7e B., M. . s: ee 

Toronto Street Ry. S dera us 100| 6,000.000| 6, 000, 000 1 % 8., J. & J. 184 10854 

Memphis. Tenn.- Jan 3: 

Memphis Street Railway Co. . . 100 500, 000 500, 000 . 15 - 

New Haven, Conn.- Jan 3: 

Fair Haven & Westville RR.........| 25 1,500,000] 900.000:3 % S., Sept. 98. 80 | .. 

New Haven Street Railway Oo......| 100| 1,250,000} 1. O00. 000% % % A., July '96. | 60 80 

New Haven & Centerville..........| 100] 700.000 300,000 en T > 

Winchester Avenue RR.............| 25| 1,000,000 600,000| 141 ee 

New Opleans, La.—Jan 8: 

Canal & Claiborne RR. Oo..........| 40 240.000 240.0004 9€ B., Jan., 98 152 | 200 

New Orleans & Carrollton RR......| 100| 1,200,000| 1,200,000 15$ % Q., Jan., 98. 122 | 127 

New Orleans Traction Oo......com.| 100| 5.000,000| 5,000,000; . . . . . . . . .. 2 246 

New Orleans Traction Co.......pfd.| 100) 2,500,000) 2.500,00: „. . „ q 85. 11 

a Crescent City RR............. guar. 100 2.000.000 2,000,000,3 % f., Jan., '98. | 18 21 

New Or. City & Lake RR... . guar. 100 2,000,000} 2,000. 000 1 % S., Jan., 98. T EM 

Orleans Railroad....................| 50, 500.000 = 185,000,174 %., June, '94, | 25 27 

St. Charles Street Railway..........| 50} 1,000,000] 1,000,000 155 &. Jan., 98. 5⁴ 58 

“ew York- Jan 8 

Central Crosstown RR...............| 100| 600.000 600.000 255 % Q 255 | 260 
eChristopher & 10th Sts. RR..guar.| 100 650.000 650,000 2 % Q., Julx, 98. 1 | .. 

a Dock, E. Brdw'y & Battery RR. 100: 1,200,000! 1,200,000 1, h% Q.,Aug., 98. 18 | 1¢0 

dMetropolltan Street Ry. Co....... 100 80,000,000) 80,000,000 154 % Q., O«t., 98 |191%! 192 
eBleecker St. & Fulton Fy.Ry.guar| 100 900.000 — 900.000 74 % A., July, 88. K 84 
SBroadway & Seventh Ave...guar.| 100 2,100,000) 2,100,000 21. 2$ Q. aU Su 

Oen.Park,N.&E. Rivers RR. guar| 100 1,800.000| 1,800,000 2% % Q. 27% 188 
Eighth Avenue RR... | 100; 1,000,000. 1,000.000; % — 75 | 400 
142d St. & Grand St. Ferry RR.guar| 100 750.000 715.000 4/4 26 Q. 9,5 | 40 
jNintb Avenue KRK... . . . ..guar. 100 800,000 800.000. seses o 180 90 
kSixth Avenue RR............guar| 100) 2,000,000} 2,000.00 ..... — * 2.0 220 
UITwenty-third St. R. R. Co.. guar. 100, _ 800.000] 600,000 4½% % Q. 380 | 410 

Second Avenue RR............ s... e. | 100) 2,500,000| 1,862,000 2 % Q.. July, "98. 190 | 195 

Third Avenue RR... 100 12,000,000; 10,000,006 $? p. sh. Aug. £8. 5 | 148 
m42d St., Manhatv'le & St. Nich. Av 100 2,500,000, 2,500,000) , eee 25 77 

Union (Huckleberry) Ry. ae eT 100 2,000,000 2,000,000 99900005. 000099002 175 200 

Newark N. J-—Jan 3 

Consolidated Traction Co. of N. J... 100 15,000.000 15,000,000 90900090«000000900€9 57 58 
Newark Passenger Ry ES se vs ee 100 6,000,000 6,000,000 3 [IXIIITE LIZEXIIIIII ee ee 
nRapid Transit Street Ry.........| 100| 504.000 —504,0001174 & A. 195 | 205 

Pittsburg, Pa.—Jan 8: | 

Allegheny Traction Oo.......... ...| 50} 509,000! 500000 ........... sè is 

oConsolidated Traction Co....com.| 50 15,000,000 15,000,000 2 %, Jan., '96, 22 2214 

Consolidated Traction Oo......pfd.| 50 15,000,000 15,000,000 8 %. May, 97 5974) 60 
pCentral Traction Oo.. 662 0 EEERET TY 50 1,500,000 9200.00 E 95 Nov 7 98 * pany 
qCitizens' Traction Oo.. 50 38.000.000 1.000. 00 6 % A. 64 65 
rDuquesne Traction Oo. 50 8.090.000. 18.000. 00 ^ % A. se me 
sPittsburg Traction Co. 50 2,500,000) 1,900,000 35. %, Nov. 7, 8. s 

Fed ꝛral St. & Pleasant Valley Ry..| 25 1,100,000! 1,400,000 2% &, Jan., 98. 26M| .. 

Pgh., Allegheny & Man. Trac. CO. ] 50| 8,000,000) 12,994, 839 2 %, Aug., 95. 92 i 

P'ttaourg & Birmingham Trac. Ry. 25| 8.100.000) 8,000,000 %, Jan., 86. 24% 

Pittsburg & West End Ry. ......... 50| 1 500.000 1,500,000 5 % A., June 80, 98.) .. di 

Second Avenue Traction Co.. com.. 50) 4.0.0. 000 14, 000. 00 . . . . . . — oe ee 

Suburhan Rapid Transit Co......... 50 300,000 202,000 66 „ „ „66 ee PT 


eUniisted. f Ex div. 

a Consolidation of Baltimore Traction Oompany and Oitv & Suburban'Railway Company. 
Oompany controls Oittsens’ Railway, North Baltimore Passenger Railway, Baltimore 
& Curtis Bay Street Railway, Baltimore & Powhatan Railway,Pimlico & Pikesville Railway 
end Wallbrook, Gwynn Oak & Powhatan Railway and Park. 
b Leased to Boston Elevated Railroad Company. 


f 


Company; $625,100 of stock owned by West Ohi 8 
Rail . VVV; „ cago Street Rallroad Company. 


* Unlisted. f Full paid. [| Outstanding. f Ex div. 

a Leased to New Orleans Traction Company at6 & on stock. 

b Leased to New Orleans Traction Company at8 % on stock. 

o Leased to Central Orosstown Railroad at 8 % on stock and interest on bonds.. 

d Operating the former Met. Trac. system, that corporation having become extinct, 

e Leased to 28d Street Ry. for 99 years; lease assigned to Metropolitan Street Ry, 

f Leased to Houston, West Street & Pavonia Ferry—now Metropolitan Street Railway, 

f Leaseo w Metropolitan Street Railway at 8 % on stock until Oct. 1, 1897; thereafter 9 & 
Leasec to Metropolitan Street Ry. for 99 years from Jan. 1, 1896, at 5 5.000 per annum. 

í Leased to Metropolitan Street Railway for 18 % on stock. 

j Leased to Met. St. Ry. for 99 years from April 20. 1492; € & first5 years, 8 & thereafter 

k Leased to Metropolitan Street Railway for $115,000 per annum. 

l Leased to Metropolitan Street Railway for 18 percent. on capital stock. 

m Oontrolled Ly Third Avenue Railroad by purchaee. 

n Dividends of 134 & yearly guaranteed hv Oonaolidated Traction Company. 

o Controls by lease the Alleg'ny, Cent., Citisens, Duquesne, Furt Pittand Pitte’h Trac. Oo 

p Leased to Ooneolidated Traction Company for 8 & per annum on par value o stoce 

9 Leaned to Fort Pitt Traction Comrenv far 8 & (c 79 -ectes! ock. 

r Leased to Consolidated Traction Company for 4 % on cnp'tal steck. 

& Leased to Consolidated Traction Company for 7 % on capital stock, 
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TELEPHONE AND TELEGRAPH OOS. 


Capital Stock. 
Bate and Date of 


— ö c] Bate and Date of 
NAME. Par Authorz 4 Issued. Last Div. Bid. ade NAME. pat athens Issued. Last Div. Bid. | Asked, 
New Bedford Mass-Jan 8 | Boston, Ma88.- Jan 3: | 
Union Street Railway Oo...........| 100| $850,000, $850,000 2 , Feb. 98. .. | 150 DEAD Ben Velepuene 1 100 50,000,000; 28,650,000 : d Oct., 98. 273 274 
— dan 3 [rie Telegrap elephone „ rr JO mes Q., Aug '98. 75 77 
Northampton, Mass New Kugland Telephone Oo........| I0, 894, 600 10,804,600 81.50 , Aug. 98. |185 ds 
Northampton Street Rv.............] 100; 300, 000 225,000 4 % A., Jan., 98. 165 | 175 New York.—Jan 3 
.—Jan 3: 
O maha, Neb.- Jan 3. American Telegraph & Oabl 
P e Oo... ; 
Omaha Street Rv. ö «| 100; 5,000,000] 5,000,000} . .. . . 25 | 80 Central & South Am. Teleg. Oo m 10 poo 185 * 3 nee” 109 
"m *Commercíal Cable Oo.............. 000 000 10 000. 9. i 
Palermon X J.— Jan 3: 10 68 Tani $i Franklin Teleg. Co...... 214 % guar. 105 1000 900 5 4 « S a pn 
Paterson V. eee eer %%% „„ „„ „„ eres ’ ’ , ’ ———— "P Erte Telegraph & Telephone GO 100 5.00 000 4,800,001 4, à PTS : 
x o ' “4 Rey 98. 75 71 
idence. R. I.- Jan 3: Gold & Stock Telg. Co..guar. 6 %.| 100| 5,000. 00 é .....« |l D Q. 112 118 
Providence, R. I. : " International Ocean Tel Co.guar624| 100| 8,000,000! ...... 11% % Q 108 
United Traction & Electric Oo .....| 100; 8,000.000| 8,000,000 44 . Jan. 98. 805 .. Mexican Telephone Co 100 2.000.000 . “$0 
$0 es ,000,000  ...... = 
Philadelphia.—Jan 8: | ee & ete Pee) Tel. T . 100) 5.000.000, 8,728,000 5 Q., Oct., 58. [15 |159 
Fairmount Park Trans. Uo...820 pd. 50, 2,000,000! 1,770,000 2 %, Dec. N. 1444) ..  ||* Postal Telegraph Cable Co. 100 15,000,000, 15,000,000'1 % Q 
: 50. 1 398 100 1 986 100 51. 0 J ] " 15 '98 2 * 5 , ` LI 1 : 0 Q. ee ee 
Hestonville, Man. & Fairmount.... 1.546. 1179556, d 9$, July 5, 98. oe Sout'n & Atlantic Telg. Co.guar.5 0 25 950.000 559 525/215 % 8 90 | 93 
Hest'nvl'e, Man. & Falrm' $..6 % pfd. 00. — 533,900. |533,900 3 % H— July, 98. | 68 oe tOommercial Union Telegraph Oo... 500. 0U0 8 . , 
8 50 7 7 0 ? 66 25 ,000 500,000 8 % 8., July, 98, 112 118 
aFairmount Pk. & Had. Pass, Ry.) 50 890,000) 300.000 3 % Feb. 1, 88. l 956 gp, [Nestern Unlon Telegraph Co. . .. | 97,370,000 134 &, Oct., 98 571 95 
Union Traction 80 EPUM $1254 pd s 30,000,000 pd 8 321 824% TDiv. guar. by Postal Teleg. Oo. en e e ^ 
eKiectric Traction Oo. „ Bo ci A resp" . ie 
dOitizens’ Passenger pus cxi 50 500,000 192.500 Hi share Q. n 9 00 ne Miscellaneous.- Jan 3: 
k ford & Southwark Pas. R 50 ........ 1,875,000 814 sha“ e A—A pr.98 105 oe : 
oni LE ie Obie ao 50, 1.000, 0 ........ e „ n Go 1% 1001-8185 0001/8 1689/1 F 
25 | 90 90 Y pu. 5 jecit , 65,000 8,168,000 2% 8. 171 nee 
Puta Rs aee Bal MORE A ED T ar QUE | [amine & Patonte Peep. O92 Wo cs oe 9 
dSecon rd Streets Hy....| ' UN EEGI hre A, pd e. Chicago Telephone (o 100). tite doceiisu (2 wae 20 
ePeople'8 Traction Oo.......... ee.) 90 10,000,000 16,000,000 3%, A., April, 93. wae .. Central Dist Prtg & Telg.Co.(Pgh.).| 100 ae 421, 82 
gGermantown Passenger Ry... 50, 1,500,000] {572,800 85.25 share— 1898. 135 188% Empire & Bay SC. dares a 1 750.000 750. 000 p 55 
„Green & Ooatcs Passenger Ry, 50 50.00 $150,000 3 30 Jan., 1598. 135% . Hudson River Telephone Co....... 100 2,000,000 2,000,000 1 * . S3 M 
ee Ryo pid. 75000 fer 40 . | C iT CQ.-Rumr| 50, 2,500,000| 2,500,000 2% % Q. 12 118 
ru à A oper eic n E t * Mee * ä r!᷑ a TT - 1 K elep A MONA EM . Ic Seed 9 i 
Philadelphia Traction Oo.......".| 50 30,000,000,.20,000,000 €? p. sh. Oct. 9. | 9/4 98 southern New Eng. Teleph. Oo.....| 100, 8,000,000] ...... — 121 185 
jUatberine & Bainbridge 8 . 50 ——— p 400,000 6 95 5 98. eu a ae uocat tue e VOS, 000, 1121 185 
‘Goutinental Pass. „ uA 5 ea €6 share—July, eee 145 ELECTRIC LIGHT AND ELECTRICAL MFG.COS. 
Umpire BaRBenger 5. 0. OU. - : : TAKI, (—Z—ZUZI— —— —. * aoe oa CS Mei RO neq -- ee co NS ae on E d ae Sores Sees tye ON erue: MERO 
{ladelphia City Pass. Ry. 50 1,000,000, 4475.000 $7.50 share July'98 170 | 180 : 
1 & Gray's Fy, RR.“ 50, 1,000,000) 203,650 $3.50 share July 98 90 3 Boston, Mass.- Jan 3: 
{Ridg: Avenue Passenger Ry. $3. 50 750,000 120.000 812 share, J uly 98. 295 800 Fort Wayne Electric Oo.. e**99202*99299 ee t... 99 DPI breo ee ee 
iFuisdelphia & Darby ty guar. 50 ecce t n 1£200,000 82 share July, 98. | aoe ee Ft. Wayne Elec Co. T. Sec. Series A. 25 bees t & et ron s.. eee oe 
ji7th & 19th Sta. Pass. Ry. E Uhr. 50 $250,000 1, % 8., July, 98. 1577 < General Electric Co. [old]... com. 100 40,000,000 30,460. 000 2 9; Q., Aug., 1898. | .. i 
iThirteenth & 15th Sts. Pass. Ry. 50, 1,000.0 4435.000 £11 ah. A., July, '68 2.0 .. {|General Electric Co. [new]...... '' | 100 18, 276,000 18, 276.0000 95.0 
jUnion Passenger Ry. Co.... . . 50 1,500,000! 100.000 39.50 hre, July 9 228 "E IT.-H. Elec. Co. . T. Secur., Series D. 222 . | 2354] 84 
j West Philadelphia Pass. Hv....| 50 750,000 1750.000810 share, July '98 285 250 Westinghouse Elec. & Mfg. Co. com. 50, ...... 146,700  .... 89 X! 405 
Rocnestem NY Im | NE — — d E ERE E e o. ES 
U 2 . 0 . eni. , 1 ’ ’ [IPIE LA ee 
kochester Railway Co...... 100, 5, 000.000 8, 000. 00 ͥ . (14 | 16 New Vork. Jan 3: 
Reading, Pa.—Jan 3: | 1 5 ve now York..| 199 9,138,000! 7,984000  .... 191 1193 
j Reading Traction Co. .... .. . . . 1.000. 000 1.000.000 «eml-an..Jan. & Jy! 18 20 Edison Elec. l' Co., rooklyn..| 100 4,000,000, 2,000,000 1% & Oct., 98. 3 e 
. Bera Arane, $ ebd AUC, : an., : Edison Ore Milling Oo.............. O0 ae : 
qe N RRR us 1 8 11 3801000 nue red 188 — 1 E G ee a ena MR EU 2 40 
SAX, ,000,000 (Jan., '98. s General Electric Co. (old|....com.| 100' 40,000,000) 30.460.000 2 X Q.. Aug . 1898 
St. Louis MO.- Jan 3 : | General Electric Co. [new].... “ 100 15,275,000 18 276,000 . Pa ] 95% 96 
Fourth Street & Arsenal Ry........ 50 300.000 150.000 . - P Interior Conduit & Insulation Co...| 100, 1,000,000, 1,000,000 : 41 din 
„ E UE 50 400.00) 400.0002 % Dec., 1888. ee eis Pittsburg, Pa.—Jan 8: | | 
NVA 100. 2,500,000 2,400,000 114 % Oct. 98. 167 |169 Inegheny County Light Oo | 
National Railway Co. . . . eF] au | 2,500,000) 2.479, 000,11, &, Oct., 98. - vi East E d El t id Li an 5 100 500,000 500.000 J. & J. 165 | 175 
Cass Avenue & Fair Grounds.. di .. | 2.500.000! 2 500.000, V ei M n ectric Light —€—— I 50 800,000 800,000 Q 2 2n 
Citizens RI i 100 2. 0.00 1,500,000) 4 D Oct., '93. B oe Philadel hia Pa —Jan 3: 
FE n ene eon Go 2,000,000 2% 56. July, 8. 15 120 Edson 8 1 Light Oo. . 1000 2.000.000 
1880 ur! RR »*e»**08052590029990926€85922* 50 2, 400,000 9 300,000 11. % Oct., 98. 150 193 5 j 4 oe n N | é ess | ogion 1444 EN 
People’s RR. Oo.. e 50 1.0% %% "300000 50e. Dec., 89. ie f 5 EE oer concen 180 8.500. ũ P mf. use 59 59% 
Southern Electric Ry... „% COM. 50 500. 0% 500 000: Oa. i | 62 64 dor Gaede TY Ose pid: 5.000. %% . ... [|  .... 66 67 
Southern Electric R.. 6% pref. 100 1.000 OQ & July, 98 130 131 ; Kings Co. EI L. & P. Co 100 2,500. 0 2,500,000, A. & 0. .. | 151 
St. Louis & Suburban Ry. essee. | 100 2.500.000. 2.50, 000 e 5614| 573 55 aye 5 10 5,000,000] .. ... 16%. Oct., '97. "Mt 
ee «$90000999092990*9* i t oes naam 8 "T " LIS II owe Dee 550,000 5! 000 5 . : 9 37 
Palon Poppi 100 4,000,000, 4,000,0003 % A., July, 8. 12 |150 Southern Elec. Light & Power Oo..| 10| 187.500 187,500 . le. Jan. 177 1% M 
San Francisco, Cal. Dec. | E E e: ' i shins i. uw 
California St. Meu in — mdi e | 100 1.000.000 600,000 50c. monthly. 109 € Brush Electric Co i 50 
* IN k ean KEEA AR E s , + AS | RA FE 4541 BetUS ID VADessoceoceceseseveeceseocececc] OU] — .... .o "1 ee | ev» PIS oe 
Markersireet Ry- — don iX tno 18,750.00. 00e. por abaro, | 55:9 G8 |Hridkeport (Conn Hee. Ti e. 28) 00 00 L2 | IZ 4i | 45 
C E ias 550,000; .. . . Biel 47440 Wd vt . . %ͤmm. OD 1 ess 22%| 2846 
n Sut ad ME c ‘Eddy Electric Mfg. Oo..............| 55 eee oe 
Seranton, Pa —Jan 3 | | ‘Hartford (Conn.) Elec. Light Co....| 100 350, 000 ed: 125 if 
Scranton Railway Co.. 50 6,000.000 2.500. Lesern 12% 15 Hartford (Conn.) Lt. & Power Co..| 25 175,000 DH 44 
m Scranton & Carbondale Trac. Co.. 100 500,000 500.0 „„ 14 18 New Haven (Conn.) Elec. Lt. Co....| 100 100.00 ͥ 0 us 177 8 
m Scranton & Pittston Traction Ca.. 100; 1,050,000 1,050,000. »v p ME 5 (Prov., R. I.) Elec. Co.] 50 1, 200, 0000 2% Q., Oct., 98. 84 s: 
4: | ode Island Elec. Protec. Oo. 100) ...... | ...... D 118½¼ 125 
Springfield I1l-—Jan 3: Royal Elec. Co. (Montreal).......... ..| 1,000,000]  ..... Q t16212| 163% 
Springfield Consolidated Ry ......- 100 750,000 750, O00 me " Toronto (Canada) Elec. Light Co. . 100 1,085,000 1, 085,000 134 % Q 18754 188 
field O.- Jan 3: | : Thomson-Houston Welding Oo €— 100 suseso |8 Dec. 4,796. | .. 100 
Springfie . | Woonsocket (R. I.) Electric Co..... 100| ..... EN Mt ds 
Springtleld Street Ry... ee 100, 1,000,000 1,000,000! . . K D ue tOn Aug. 17 last bya majority vote of the stockholders the capital stock was reduced 
Springfield, Mass.—Jan 3: | | | to $20,827,400, of which §14,276,00) is common and $2,551,200 preferred. {ix div. 
Springfield Street RR. 100 1.200. 000 1,166,700 8 % A 200 207% ALLIED INDUSTRIES 
, ` ; , , . 2 a 
Toronto Canada.—Jan 3: | | I 
— Jan 3: 
Toronto Ky. OOO . 100, 6.000.000 6.000 000 1*4 % 8 10814 108°’ Boston Mass. . | 
Montreal Street Railway (o. 000.000 4000. ^ ' M 4| ^7" |l american Electric Heating Oo. . 50 10,000,000  ......... 285 ER EN 
D.c-J M 4,000, 4,000,000 4 % 8. x street Ry. & Illu'g Properties.. .pfd 100 4,500,000, 1.248. 70 $2 p. sh. Nov. 6, 98 85 
hd SANIDETON, . C.— Jan 3: 2 United Electric Securities Co...pfd.| 100, ...... | 1,000,000 3% % May 2, 98. | 92 100 
e y. C OOo. ! 500.000 500. 00 0 ...... es ie 8 : 
Capital Traction Co 100 [12,000,000 12,000,000 Ge. per ah, Oct, 97.| 8714| 88 New York.- Jan g: 
Oolumbta Ky. Co wees 50 — 400,000 400.000 6% A. 65 75 ||Jonsolidated Electric Storage Coo... . .. ; ! 9%| 16 
Eckington & Soldiers’ Home Ky....! 50 TUT WM), o 20 25 Edison Kuropean 2 2 PS | ee ee à H 
Georgetown & Tenallytown Ry. 50 200,000 200% % %% eůochn . ee s .. |[afcty Oar Heating & Lighting Co. 10 SOME MCN: 103 {110 
Metropolitan RR. Co | 5G, 1,000,000 — 453,900 2X & Q. 1437 146 e Dump G6. . .. oi 100, 5,500,000 5,500,000) „u. 87 42 
Worcester, Mass. Jan 3: ! | E Fe " i p Co.... fd 100 2,000,000, 2,000,000; 7 % 101 |102 
, nous | *niladelphia, Pa.—Jan 3: 
*Worcester Traction Co........com. 100 8,000,000 38,000,000. ........... T" 14 16 : H 
Worcester Traction €0.....6 % pfd. I 2000000 2:000.000 8 % S., Feb., 98. |9 | 98 \cetylene L. H. & P. CO. . . $85 pd. 50 1.000.000 000 eae 24 das 
Worcester & Suburban Street Ry... 100 550,000 542,500 44, %, 18597. 86 2d ;; e eb 10. 1,500,000] ...... MN "n. is 
a nited Gas Improvemen . .Bcrlp. 
Wilkesba rre, Pa.—Jan 3: | Aelsbach Commercial Cu. cont, 100 M Kis LI io [15 
Wilkesharre & WV mne Val Trac! in gannan «mannan! i Tan.. '97. 24 29 tie ge roe Oo.....-pfd. 100 "500,000 : 8 2 KQ 62 | 65 
*Uniteted. + Paidin. | Full paid. | Outstanding. #Ex aiv. Weisbach Light Oo., Oanada. -os| 5| 300.000 . Um 
a Leased to Hestonville, Man. & Fairmount Passenger Ry. for 6 & on stock per annum ' — m - 
b Oonsolldatic.,  fElectric, People'sand Philadelphia Traction companies. Fixed charge: Pittsburg, PA. Jan 8: | 
ous all indebte ness of constituent aud leased companies assumed by Union Traction Com. 0 end Ontl oa 100 200,000 200 0000 eee ies 
any. À udard U nderg CO. . 100; 1,000,000 1,000,000 Q 125 127 
c Practically all ehares owned by Union Traction Company m tr 
d Lease to Frankford & Southwark Passenger Ry. assumed by Electric Traction Oo Miscellaneous.-Jen 3: 
e Leased to Electrie Traction Company. : ‘Barney & Smith Oar Oo.......com. ri eines 
Controlled by Frankford & Bauwerk Passenger Railway "Barney & Smith Car Oo........pfd. 100 s.es.. 2.500.000 2 X + 71 
g o to "oe Passenger Railway at $ por share. Billings & ner 125 ee My haesen poo 
h Majority of stock owned by People's Tracti i Donsol. Oar Heating Oo............ ) „ ’ 87 mM 
1 Leased to Union Traction Momma. t eu Oompany Tohna-Prati (COSS vcr wees eke iy 100 samen ner le das i 30 150 
í Lease transferred to Union Tractton Oompat y. Pratt & Whitney Oo.... .. 00m. 100; 3 ae 5 a an "n» 
jj Leased to United Traction Co. ata rental of 810.000 per an. iu 1866-7-8, $20.000 p. a., hi || Pratt & Whitney Oo............pfd| 100) Ib. we. oe eres £5 k 40 
p. A., 4 
13 "1900 and S per annum thercalte:, pay aUlenetuül-annualiy, renta! Jeclared as a divi || ‘tll well-Blerce o cm.. . eei. T eje 
de pb CASCOS. ‘tll well-Blerco Oo.... sete ets Lid. -- so. è eateoon 2 * Sept. l, 98. 96 98 
k v idend of 1^ X guaranteed by Reading Traction Company, ibulis Bolting Jo 100 300, ooo MR 82 | 87 
LD vidend of 6^. puarinteed bv Reading Tra tion Company, i. Oharles Car OOo „ 4 ꝗ . 2414 —é— EEEE NN 86 99 


m Leased and operated by the Scranton Kailway Company, formerly feranton Trao, Oo. 
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PASSENGER RAILWAY. 


ELECTRICITY. 


BONDS. 


Amount. 
— 1ųÁ——r a Interest 
NAME. Authorized.| Issued. Due] periode. | Bid. 
Albany, N. Y. 
Date ot Quotation — Jan 8, 1889 
The Albany Ry..........».....18$ mtg. 5a. exa $29.000 |1905 ae ae 
The 1 Ry. Co Cons. mtg. 58. 8500. 000 427,500 1980 J. & J. 115,4 

The Albany Ry. CO. Gen. mtg. 5s. 750,000 875,000 1947 M. & N. 114 

Watervlelt Turnpike & RR. lat mtg. ôs 850.000 850,000 1919 M. & N. |*120 

Watervlelt Turnpike & RR..2d mtg. 6a. 150,000 150,000 1919 M. & N. #116. 

roy Olty Rall way Co..................18$ 58 ix swa dues] Seen *106 % 
Interest guar. by Albany Ry. Co. 

Principal and interest guar. by 
Albany By. Oo. ! 
Baltimore Md. 
Date of Quotation — Jan 8, 1899 

Baltimore City Pass. Ry. . . Ist mtg. g. 5s.| 2,000,000 2,000,000 |1933]| M, & N.| 113 
` Baltimore Traction Oo lut mtg. 5s.| 1,500,000 1,500,000 (1929! M. & N. | 116 

Baltimore Trac. Oo.. Exten. & Imp. g. 6d. 1,250,000 1,250,000 |1901) M. & S. | 103 

Bal. Trac. Oo.. No. Balto div. Ist mtg. g. 5«| 1,750,000 1,750,000 11912) J. & D. | 117 

Bal. Trac. Co. Coll. Trust, lat mtg. g. 58. 750,004 1900 J. & J. : 

A Traction Co. Convertible 5s. 800,000 ( 2Vüẽ 4 . 1906) N. & M. 10874 

Central Pass. Ry. Oo..........18t mtg. 68 96,000 117,000 1912 J. & J 

Central Pass. Ry. Oo.. Cons. mtg. g. 58 601.000 580,000 1032 M. & N. | 115 

ty & Suburban Ryj) lat mtg. g 5-| 8,000,000 8,000,000 1922 J. & D. 116 
Lake Roland Elev., ............]18& mtg. 58. 1,000,000 1,000,000 |1942) M. & S. | 113 
Metropolitan Ry. (Wash.) . Ist intg. g. 5s.| 1,850,000 1,850,000 1925 F. & A | 12054 

The bonds of the Baltimore Traction 
Oo., the City & Suburban Ry. and the 
Lake Roland Elev. were all assumed by 
the Baltimore Consolidated Ry. Co. 

18151, 000 in escrow to retirelst.míg.bdes. 

Boston, Mass. 

Date of Quotation — Jun 3, 1899, " 

tLynn & Boston RR..... . . 1st mtg. g. ds.| 5,879,000 8,702,000 1924 J. & D. | 16775 
000.000 | 8,000,000 1902 M.& N. | 105 
West End Street Ry........ Deben. g. 5&.| 8,000, 2.000.000 1914 M. & 8. 108 
West End Street Ry....... Deben. g. 4%. 2,000,000 W. . . 
1$1,074,000 in escrow to retire outstand - 
ing bonds of absorbed companies. 
Charleston S. C. 

Date oj Quotation - Jan 3, 1899. 

Enterprise Street RR... . . . ISst mig. 5s. 500.000 15/009. 1 T 4 7: 
harleston City Ry.......... 1st mtg. 66. 850,000 — 9. ° 
tOontrolled by Oharleston St. Ry. Co. 

Chicago Ill. 

Date of Quotation—Jan 8, 1899, ET x 
Ohicago Olty Ry . . Ist mtg. 48. 6,000, 4,619,500 1901 J. & J. 4 
Chicago Passenger Ry...... let mtg. 68. _ 100,000 400,000 190 F. & A. 
Ohicago Passenger Ry... Cong. mtg. 66. 1.000.000 600.000 [1929 J. & D. „ 
Chicago & So. Side R T. . . Ist mig. g. 56. 7,500,000 | 7,500,000 192 A. & O0. 
hicago & So. Side R. 171... . 48. 1,500,000 750,900 1907; J. & J. ZEE 
Obicago West Div. Ry..... lat mig 4i», | 4,040,000 | 4,040,000 1932! J. & J. | 105% 

ke Street Elevated RR..1at mig. g. 5. 7,571,000 | 8,781,200 1923: J. & J. 31 
Metrop. W. Side Elev. Ry. . Ist mtg. g. 58. 15,000,000 | 15,000,000 1942 F. & A. 6176 
North Chicago St. RR........ lat mig. 56. 8,171,000 | 8,171,000 1906 J. & J. | 10424 
North Chicago St. RR....Cert. indeb. 68. 500.000 500,006 |1911 J. & J. A 
North Ohicago Olty Ry......18t mtg. 68. 500,000 500,000 1900 J. & J. 10114 
North Ohicago City Ry consol. 4%. 2.500,000 | 2,500,000 1927 M. & N. | 1084, 
West Chicago 8$. RR......... Ist mtg. 5s.| 1.100.000 | 8,969,000 1978 M. & N. | 103% 
West Chicago St. RRR... Deben. 68... 2,700,000 700.000 19110 J. & D. | 100% 
West Chicago St. RR... . Con. mtg. g. 58. 12. 500.00 | 6,000,000 1988, ...... 96 
IW. Ohicago St. RR. Tunnel.. lat mig. 5a.| 1,500,000 | 1,500,000 |1909| F. & A. 

Redeemable at option on 40 da. notice. 

IFonded debt assumed by Ohicago W. 

Div. Ry. Oo., controlling interest of 
which is owned by W. Chicago 8t. ER. 
Oo., lessee. 

{Subject to call after Oct. 1, 1899, at 
$110 and interest. 

Assumed by W. Chi. RR. Oo., lessee. 

Int. guar. by W. Ohicago 8%. RB. Co. 

Cincinnati, O. 

Daieoj Quotation— Jan 3, 1889. 

Oin. New. & Cov.St. Ry. 1st Con. mig. g.5s| 8,000.000 | 2,500,000 1922 J. & J. 105 
Mt. Adama & Eden P'k In.. Ist mtg. 68. 46.000 46,000 1900 A. & O. T * 
Mt. Adams & Eden P'k In. . . Ist mtg. 68. 100, 000 100,000 1005 A. & O. 105 
Mt. Adams & Eden P'k Inc. Cons. tg. 53] 531.000 531,000 ,1906 M. & S. 119 
Bo. Cov. & Oin. St. Ry........ lat mtg. 6. 250.000 250.000 1912 M. & 8. 8 

So. Cov. & Oin. St. Ry....... 2d mig. 6s.| 400,000 400,000 1982, J. & J. | Isl 

Assumed by the Oincin. St. Ry. Co. 

$250,000 reserved to retire lst mtg. bds. 

Cleveland, O. 
Date of Quotatíon— Jan 3, 1899, 

aBrooklyn Street RR. Co. 16 mtg. 6s.| 600.000 600,000 |1908! M. & 8. 105% 
Oin. New t & Oov. St. Ry. Cone. mig. 53. 8,000,000 | 2,500,000 192» J. & J. | 106 
Oleveland City Cable Ry....lut. mtg. 54. 2,000,000 | 2,000,000 1909 J. & J. 105% 
Cleveland Electric Rx. Co. Ist mtg. g. 56. 8,500,000 1,249,000 1913 M. & 8. 105% 
Columbus (O.) Cent. Ry. . . Ist intg. g. 58. 1,500,000 1.500.000 1918. M. & N. | se 
a East Cleveland RR. Ist mtg. 56. 1,000,000 | 1,000,000 1910 M. & S. 107 
Ft. Wayne (Ind.) Elec. Ry. Ist int. g. 68. 600.000 1922 M. N. 
Lorain (O.) Street Ry........ tat mta. 36. 200, 000 200,000 1915 J. & J. 
18t. Ry. Oo., Grand Rapids. .. inf int g. 5s 600,000 600,000 1912 J. & D. 

781.900.000 in escrow to retire bouds of 
absorbed companies, marked a, 

tInterest guar. by Cons. St. Ky. Co. 

Detroit, Mich. 
Date of Quotation —Jan 8, 1859, 

Detroit Citizens’ St. Ry. . .. Ist mtg. 58. 7,000,000 8,885,000 1905 A. & O. 983 

Wayne & Belle Isle Ry...18t mtg. 65 100,000 877.000 1902 A. & O. | .... 
The Detroit Ky............... let mig. 5s.) 1,800,000 1,800,000 1925 J.&D. | 100 

781, 150,000 in escrow to retire bonds ot 

Det. Oity Ky. and Grand Hiver St. Hy. 
New Haven Conn. 
Date of Quotation—Jan 3, 1859, 
New Haven 81. Ry.........18$ mtg. g.5s.| 600,000 600,000 '1918 M. & B. | 108 
New Haven (Edgewood Dlv.)18t mtg.5s 250.000 250,000 1914 J. & D. 107 
W 'neheester Avenue KR. . Int mtg. g. Is. 500.000 600 000 1912 M. & N. 106 
Winchester Avenue RR... . Dahar, g, 9 190,000 9€4.0& i109! M, && "' 103 
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New Orleans La. 
Date of Quotation—Jan 3, 1899. 


Canal & Clatborne RR... . . . Ist intg. 68. $150,000 
.. . Crescent City RH............18t mtg. 63. 
7 Orescent City RR... . . . Cons. mtg. g. 58. 5,000,000 
115 New Orleans City RR........1at mtg. 62. 416.500 
ec. IN. Orl's City & Lake RR. . lat mtg. g. 56. 5,000,000 
... N. Orleans & Carrollton RR. 2d mtg. g. 68. 850,000 
— Orleans Railroad OOO. . . Cons. mtg. 68. 800,000 
181. Charles St. RR. Co lat. mtg. 68. 800,000 
28,500 in escrow to retire New Or- 
leans City RR. Co.'s lat mig. bonds. 
1890, 000 outstanding. 
New York. 
Date of Quotation— Jan 3, 1899. 
Atlantic Ave. (Brooklyn) . . . Imp. g. 5. 1,500,000 
114 Atlantic Av. (Brooklyn). Ist gen. intg. 58. 759.000 
lie), | TAtlanticAv.( Brookfy n). . Cons. tg. 58. 8,000.000 
104. Brodway & 7th Ave. Ist cong. mtg. g. 5. 12.500, 000 
118 Broadway & 7th Ave. . . Ist mtg. 58. 1.500.000 
vedi Broadway & 7th Ave.. 2d mtg. 58. 500.000 
Veiis Broadway Surface............14¢ mtg. 5s.) 1,125,000 
x Broad way Surface............ 2d mtg. 58. 1.000.000 
116 | Brooklyn City RR. Co.. Ist cons. mtg. 58. 6,000,000 
Seas [Brooklyn City & Newtown. . Ist mtg. 58. 2,000,000 
113% Brooklyn, Bath & W.E. RR. Gen. nitg. 5. 1,000,000 
. Brooklyn Heights RR......]at. mtg. 54. 250,000 
Brooklyn, Q'a Co. & Sub’n.. lst mtg 58. 3,500,000 
Brooklyn, Q's Co. & Sub'n.. 1st cons. 58. 4.500.000 
Brooklyn Rapid Trang. gold 5. 7,000 000 
Bleecker St. & Fult'n Fer'y RR.letmtg.78| 700,000 
Cent P'k, N. & E. R. RR. 161 cons. mtg. 78. 1,200,000 
Central Orosstown RR........]atmtg. 66. 250.000 
Coney Island & Brooklyn RR. Ist mtg.5s| 300,000 
D. Dock, E. Bd'y & Baty R. gen. mig. g. 56 1,000,000 
Dry Dock, E. Bd'y & Bat y RR..scrip 5 %.| 1,100,000 
10814 ||Etghth Av. RR. Co Cert.indebt. 6 %.| 1,000,000 
105% (2d St., Man. & St. Nich. Av..Ist mtg. 68. 1,200,000 
12d St., Man. & St. N. Av..2d mtg. inc. 68. 1.500.000 
Lex. Ave. & Pav. Ferry RR. lat mtg. g. 58. 5.000. 000 
Metropolitan St Ry Co.. g. m. cl. tr. R. 5x} 2.500.000 
Second Avenue Ry..Gen. cons. mig. 58. 1,000,000 
Second Avenue R Deb. 58. | 800.000 
Steinway Ry. (L. I.).......18$ mtg. g. 68. 1.500.000 
South Ferry RR. Co. .. . lat mtg. 50. 35.000 
Third Avenue RR... . . . . 18$ mtg. g. 58. 5,000,000 
e [Twenty-third Street Ry...... let mtg. 68.“ . 
Twenty-third Street Ry..........Deb. 58 150.000 
Union (Huckleberry) Ry..... lat mtg. 58. 2,000.000 
tt Westchester Electric RR... Iet mtg. 58. 500,000 
1,085,000 in escrow to retire gen. mig. 
bonda. 
108 181. 0,000 in escrow to retire maturing 
102 obligations. 
Me 18552.0001n escrow to retire 1st and 2d 
i bonds. 
1 í n treasury, $50,000. 
MAN t Guar. by Union Ry. Oo. 
ee Toronto Canada. 
vsus Date oJ Quotation— Jan 3 1899, 
ye Montreal St. Ry... . . .. . ... . . Ist MER. 58. 2.500. 000 
.... HToronto Bt. Ry....... e. 18$ mig. g. 4%. 4,550,000 
107 1$35.000 per m. single track authorized. 
— $600,000 in escrow to retire 68 due in 190]. 
9054 Philadelphia. 
e Date of Quotation Jan 3,1869 
Continental Paas. Ry. . . .. I St. mtg. 6s 850.000 
Empire Pass. Ry... . . 18 mtg. 74 800.000 
Greene & Coates St. Ry. lat mtg. 6s 100,000 
Lombard & So. St. Pass. Ry...18t mtg. 6s 150.000 
People’s Pans. Ry. . AS lat mtg. 7& 250.000 
People’s Pass. Ry. . . . ... . 2d inte. 58 500.000 
People’s Pass. Ry. ...... . Cons. mig. 56 1,125,000 
People's Pass. Ry....... Stk. tra. cert. g. 4«.| 5,60. 210 
Phila. al Passenger Ry. let mtg. 5s- 200.000 
Philadelphia Trac. Co........ Ooll. tr. g. 4&.| 1,300.000 
Thirteenth & 15th St. Ry........ lat mtg. 7a. 100,000 
Union Passenger Ry. . . . Ist mig. 58. 500.000 
10854 | Unlon Traction Co... . . . . .. Ool tr. 48. 29,735,000 
104 West End Passenger Ry. . lat mtg. 70 
11224 | Went Phila. Pass. Ry... . .. Ist mtg. g. 64. 250 000 
1 West. Phila. Paas. Ry............2d mig. 58. 750.000 
renes $ The trust certificates wore issued to 
184 pay for the shares of the Electric and 
People’s Traction lines purchased. 
Pittsburg, Pa. 
Date of Quotation—Jan 3 1899. 
Birmingham, Knox & Allentown......68.| 800 000 
106 [Central Traction Co. lest mtg. 58. 875.000 
106% (Atizens' Traction Co............. lst mtg. 58. 1.250.000 
106 j*Duquesne Traction Co. Ist mtg. 58. 1,500,000 
106 |/*Fed’] St. & Pleas. Val. Jack's Run.....5s. 50.000 
"e Fed'l St. & Pleasant Valley........Oons. 5«| 1,250,000 
108 ||Millvale, Etna &Sliarpsburg.............. 5a. 750.000 
.... ittaburg, Crafton & Mansfleld 58. 250.000 
= Pittsburg Traction Co. Int mtg. 58.“ 750.000 
Pittsburg & Birmingham...... lat mtg. 5s.| 1,500,000 
Pittsburg & West End........]8$ mig. 58. — 500,000 
*Pg'h., Allegh. & Manch... Gen. mtg. 54.| 1,500,000 
Second Ave. Traction Oo. 5e.| 2,500.000 
Sub. Rapid Transit Railway Oo..........6a.| 500, 000 
PPovidence R. I. 
100 Date of Quotation—Jan 8, 1899, 
105 || Newport Atreet Ry. . . Coupon 5e 50.000 
United Trac. & Elec. Oo.....1s¢ mig. g. 5e 9,000,000 
St. Louis. 
Date of Quotatíon— Jan 8, 1899. 
e. Baden & St. Lonia RR. Ist mig. 56. 20.000 
...I Case Ave. & Falr dds. Ry. . . . Ist mig. 586. 2,000,000 
...  |Oltisens' Railway Oo........... It mtg. 46. 2,000 000 
.. d'Oomp.Hie., Un. De. & Mer. Ter -lst tg 1.90 280 


* With interest. ‘Unlisted. 


Amonnt. 


eee Issued. 


~ ^ Wk Cm 


$150,000 
8,000,000 
899.000 
2,500,500 
850.000 
800,000 
75,000 


1,500,000 

759,000 
1,966,000 
7 650 000 


1,500,000 | 


500.000 
1.125.000 


1,000,000 : 
. O0 | 
2.000 000 , 


448 000 
750.000 
8,500. 000 
2.750. 000 
5. 181.000 
700.000 


1.200.000 
250.000 . 


$00,000 
930,000 
1.100 000 
1,000,000 
1,200 000 
1.500,000 
5,000,000 
1,500,000 
1,600 000 
800-000 
1,500,000 
B50 000 
5,000,000 
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250.000 
750.000 
1.500.000 
5A) (0) 
1 400,000 
2,000.000 


500,000 | 
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1910: J. & D. 
1988, M. & 8, 


Interest 
Due, periods. 


zy: 


Bid. | Asked, 


108 OR 
10 |] — 
89874 84 
MESE 
1074 | 10822 
lll [EN 
R9 LEKE) 
1086 J. : 
95 . ee 
10 |... 
110 111 
1224 123 
10⁵ 15 * 
ul 112 
116 119 
105 107 
ne | 1m 
Tie eye 
9 |... 
104 106 
110% | 112 
103 105 
107 4. 
103% 105 
111 118 
118 120 
102 104 
115 118 
101 104 
103 10474 
115% | 117 
9; | 99 
121!; | 125 
HB |. 1... 
117 118 
114 11514 
110 114 
128 | |. 
103 ice 
115 117 
lll 112% 
10534 10674 
104 (KEK) 
115% | 17 
16 | 1i6X 
95 ..... 
11075 eee 
1165 LIII] 
114 d 
ig . 
lor | 77 
115 mee 
108% | "110 
101 108 
102 104 
109 168 
Us n5 


* With interest. 


416 ELECTRICITY. [ Vor. XV., No. $6. 


PASSENGER RAILWAY. 


Amount. 


St. Louis. 
Date o/ Quotation— Jan 3. 1869 


Jefferson Avenue By............18t mtg. 5a. 400,000 400,000 1905 M. & N. | 101 108 
Lindell] Ry. Co.. . «188 tutg. 56 1,500,000 1,500.000 19110 F. & A. | 108% 11014 
Missouri RR. Oo. 1,000,000 700,000 |1916: M. & B. | 107 1 
Mound City RR. Oo...... PEN lst mig. 68. 400,000 800,000 1910 A. & O. | 101 108 
eople's RR. Co......... eene lat mtg. 6a. 25,000 125,000 |1902| J. & D. 98 101 
People’s RR. Oo. 2d mig. 7a. 75,000 75,000 |1992 M. & N. | 97 100 
eople’s RR. CO Cons. mtg. 66. 1,000,000 800,000 |1904! J. & J. —— 
St. Louis & E. St. L. Electric..14$ mig. 6». 75.000 75,000 1905 J. & J. 100 101 
81. Louis RR. OO. . . . .. Iat mig. 58.] 2,000.000 2,000,000 1900 M. & N. 101 1013 
St. Louis & Sub. Ry. lat mtg. g. 58. 2,000,000 1,400,000 |1921| F. & A. | 105 107 
t. Louis & Sub. Ry...... . Income 5a. 800,000 300.000 U. . 65 70 
Southern Electric Ry. . OCons. mtg. 6a. 500.000 500.000 1909 M. & N. 118 115 
Taylor Avenue St. Ry...... lat mtg. g. 68. 500.000 500,000 19180 J. & J. 113 116 
nion Depot RR. Co... Ist cons. mig. 6«.| 1,091,000 1,091,000 1900 A. & O. | 1025 | 108% 
Union Depot RR. Oo. . ... Cons. mig. 68. 8.500,000 1,787,000 1918 J. & J. 116% 117% 
Oontrolled by St. Louis RR. Oo. 
Controlled by Union Depot RB. Oo. 
Controlled by Lindell RR. Co. 
$200,000 in escrow to retire lst & 2d 
mtg. 
(00 ono In escrow. 
3 in escrow to retire lst mig. 
DAB. 
San Francisco Cal. 
Date of Quotation— Dec, 1898. | 
California St. Cable RR. . Ist mtg. g. 58. 1,007,000 900,000 1915 J. & J. 11574 117 
f Ferries & Cliff House Ry.....1nt mtg. 6a. 650.000 650,000 1914 M. & 8. 114779 
Geary St., Park & Ocean RR. Ist. nitg. 58. 1,000,000 671,000 [1921] A. & O. ess. | 100 
Market St. Cable Ry. Co.....1ut mtg. g. 63. 8,000,000 | 8,000,000 1918 J. & J. 1285 129 
Metropolitan Ry. Oo................. Lat mtg. 200,000 ͥ 0000 — . . [....- . „ g 
Omnibus Cable OO . . Ist mtg. 68. 2,000,000 | 2,000,000 |1918| A. & O. 126 g 
Park & Cliff House RR. . 18$ mtg. 63. 350.000 00 1912 J. & J. 106 , 1083 
Rein & Ocean RR. . lat mtg. 68. 250,000 250 000 1914 J. & J 1412- 1.2: 
Powell St. Ry. eaten lat mtg. 6a. 700,000 700,000 1912: M. & S, | ...... 123 
Sutter St. Ry. OO UNE Ist mtg. g. 58. 1,000,000 900,000 1918 M. & N. | .... | .—- R 
tOontrolied by Market St. Ry. Co. 
Washington D. C. 
Date of Quotation—Jan 3, 1859. 
Belt Ry. Co. . .... 0» a mtg 5a.| 500,000 450,000 1920 J. & J. 51 | .... 
Columbia Ry Mp '* mtg. 68. 500,000 500,000 1914 A. & O. 118 | 125 
Eckington & Soldiers’ Homa, mig. 66. 200,000 200,000 1911 J. & D. 100 | 105 
Metropolitan RR. Co.....Coll tr. cons, 66. 500, 000 500,000 |1901| J. & J. 128 | ...... 
850, 000 in escrow to retire lst mig. bds. 
Miscellaneous. 
Date of Quotation— Jan 8. 18£9. 
Bridgeport Traction CO. lat mtg. 58. 2,000,000 | 1.688,000/1928} J. & J. 13 
Buffalo (N. Y.) Ry. Co...... Cons. mtg. 58. 5,000,000 | 8,513,00011931 & A. 112%! 114 
1933] M. & N. RIG) ee 
Crosstown St. Ry. (Buffalo)..la$. mtg.5s.| 8,000,000 | 2,366,000|1932 & N. 1^ 


Columbus (O.) St. Ry...... lat cons. g. 58. 8,000,000 | 2,261,000 
onsolidated Traction (N. J.). Ist mtg.5s| 15,000,000 | 18,965,000 
Crosst'n St. Ry. (Colu's, O.). It mti.g.589| 2.000.000 572,000 
enver City Cable Ry........ lat mtg. g. 6*.| 4,000,000 | 8,800,000 
Denver Con. Tram'y Co. COn. m. R. 5. 4,000,000 922.000 
Loulaville (Ky.) Ry...1»t cons. mtg. g. 58. 6,000, 00 | 4,931,000 
Minneapolis St. Ry. Iat cons. mtg. g. 58] 5,000,000 | 4,050,000 
I No. Hudson Co. H y.(N.J.).Cons.mtg. 5s| 8,000,000 | 2,375,000 


5 St. R. (Ind! polis). Ist cons. m. 58 4,000,000 | 8,000,000 
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No. Hudson Co. Ry.(N.J.)..2d mtg. 5a. 550,000 550,000] 1928 N 

No. Hudson Oo. Ry. (N. J.)......Deb. 66. 500, 000 439 000} 1902 A. | . . 
Paterson (N. J.) Ry. . . . Cons. mig R. 6x.) 1,250,000 | 1.000, 0001931 D. 108 10834 
Rcchester (N. Y.) Ry............ lat mtg. 58. 8,000,000 | 2,000,000|1930 A. & O. 15 4 


St. Paul City Ry en DONS; g- 5a. 5,500,000 4,298,000 
Q1. Paul Oity Ry eee Deb. g. 68. 1,000,000 1,000,000 


1$1,000,000 in escrow to retire Ist and 
d mtg. bds. 

1$800,000 in treasury. Bonds guar. by 
Buffalo Ry. Co. 

187630, 000 in escrow to retire bonds of 
O. C. St. RR. Co. 

NR treasury. 


8950,000 res'ved to redeem prior liens. 
{$620,000 in escrow. 
*With int'rest 


ELECTRIO LIGHT AND ELECTRICAL MFG. COS. 


Boston, Mass. 
Date oj Quotation— Jan 8, 1879 


Edison Elec. Illuminating Oo., Boston. . 2,026 
General Electric Oo..gold coup, deb. 5s..| 10,000, 


Pittsburg Pa 
Date of Quotation—Jan 3, 1889 


000 | ..... i Quar. 156 ink 
000 | 8,750,000 |1922| . | 108 | . 


Allegheny County Light CO. . . ÔM. 500,000 eave ee 1911 J. & J. 106 « 999999 
Allegheny City Electric Light............498, 260,000 2... 11918} A. & O, | ..... ; —— 
Westinghouse Elec. & Mfg. Oo..Scrip 6e. 195,570 Voss. c ecco M.&8. | .... Sax iva 


Miscellaneous.—(Jan 3, 1899.) 
E 11 son El. IIIg. Oo. (N. York) 18$ m. 5a..| 4,312,000 4,812,000 1910 111 112 
E lison El. Ilig. Co. (N. Y.) con. m. g. 58. 15,000,000 2,184,000 |1993] ...... 123 , 
1 000 1940 .299$999*6€9 110 115 


E ti«on Elec. Illg. Oo. (Brooklyn)....... 2.500. 000 500, 

K lison Electric Light (Philadelphia). . 2,000,000 3 — ados d[-- onze 
E lison [llg. Co. (St. LoOoua 4,000,000 ees. [1923 F. & A. 8e. ireecens 
Mo. Elec. Lt. Co. s Louis). Ist mtg. 65. 500,000 esses |1909] A. & O.. " — 
Mo. Elec. Lt. Co. (At. Louts)...2d mtg. 6a. 600,000 es...» |1921| Q'ry. — "— 


Ualted Elec. Light & Power Oo( N. V.) .. 8,000,000 e deal. “eas E seas 


TELEPHONE AND TELEGRAPH. 


Miscellaneous. 
Date of Quotation— Jan 8. 1899 
American Bell Telephone. . .. . . 78. 1898| F. & A. 103 | .... 
Northwestern Telegraph CO. 75. — — e m uS — 
N.Y.&N.J. Telep & Tely Co. gen.mtg.5s mm % Mas EE ssni 
Chesapeake & Potomac Teleph. Oo.. .5a. e . .:. |1911] J. & D.] 108 wee 
J! ee 
ALLIED INDUSTRIES. 
Miscellaneous. 


Date oy Quotation—Jun 3, 1889. 


American Electric Heating.....ce....58. 15 19 
Armington & Sims Eng. Co. T 25 
Berney & Smith Oar Co. . 1 658 9f 109 
Q**^^*»nndam Me. G. coves ~Â 8. oco rov 

99905 Gece 


Worthington Pump OO nenne sos... is 
*Unlisted Nominal 


NOTES FOR INVESTORS. 


Late quotations for copper are: Electrolytic, 12.65@12.75c.; Lake, 12.75(3)180.; 
Casting, 12.65 12. 750. : : 

The Southern Electric Railroad of St. Louis declared a semi-annual dividend of 
3 percent., payable un the 24 inst. 

The North Chicago Street Railway Company has declared a dividend of 3 per 
cent., payable on and alter January 19. 

The Mexican Telegraph Compauy has declared a quarterly dividend of 24 per 
cent., payable January 13. Booss reopen Jauuary 14. 

The Sprague Electric Company of Watsessing, N. J., witha capital of $5,000,000, 
has been licensed to do business iu Illinois With a capital of 52, 000. 

. The Central & South American Telegraph Compair.y has declared a quarterly 
dividend of 14 per cent., payabie January 6. Books reopen January 7. 

Application has been received at the New York Stock Exchange to list $2,000,- 
00 Edison Electric Illuminating Company of Brooklyn first consulidated mortgage 
coupon bonds of 1939. 

The electric railroad known as the Los Angeles & Pasadena Railroad Company, 
operating between Los Angeles and Altadena, Cal., has passed into the possession of 
the Southern Pacific Cumpauy, the purchase price being 5 l, O00, O00. 

The Columbia Street Railway, Washington, D. C., has placed a mortgage for 
5500, 000 on its line in favor of the Americau Security & Trust Company, to secure 


5⁰⁰ bonds of $1,000 each, for the purpose of extending its lines on Benniugs road. 


The American Bell Telephone Company has sold $3,090,009 of its 4 per cent. 10» 
year debenture buuds to Lee, Higgiusun & Co., R. L. Day & Co., and Estabrouk & 
Co. The total issue 18 $10,UUU,UUJ, and the preseut sale ina kes 58, O00, OU outstand- 
ing. 

The stockholders of the National Electric Car Lighting Company will meet at 
the otlice, 30 Broad street, New York, ou Jauuary 5 to Vote on the proposition to 
issue $5UU,UUU preferred stock. The present capital is $2,U00,UUU, all common, and 
all in shares of $5U each. 


Thirteen thoussnd shares of Brooklyn City Railroad stock were sold at auction 
on Wednesday last at the New Vork Reul E; tate Salesroom by Audrow H. Muller & 
Son, auctioneers. The stuck brought trom 2423 10 242). It was bought by H.A 
Eaton, who, it was reported, acted 10r the Mutual Lite insurauce Company. 


The United Electric Securities Company, Boston, will receive proposals until 
January 6 for the sale of as many of its collateral trust 5 per cent. bunds as can be 
purchased with the following awounts of casn: Third series, $30,021; fourth series, 
$20,U9.; sixth series, $1,470; seventh series, $1,943; total, 565,526. 


The Safety Car Heating & Lighting Company has declared a regular a semi- 
annual dividend of 3 per cent., and au extra dividend of 2 per cent. 'Lnis will make 
8 per cent. payments fur the year. ltisuuderstood that 1618 the intention of the 
management to put the compauy'8 stock on a regular annual basis of 8 per cent. 


An electric light company has been incorporated at Harrisburg, Pa., to take 
over all the companies controlled by the Peunsylvania Manufacturing, Light & 
Power Company of Philadelphia. The proposed capital 18. $25,000,00U stuck and 
510.000, 000 bouds. Ic is proposed to cali au iustallment ef 10 per cent. when the 
Shares are issued. The securities are to be listed on the Puiladelphia Stock Ex- 
charge. 

Secretary of State Hay has officially announced his disapproval of the contract 
entered into between the Hiwainiau Governmeut (subject tu the approval of the 
U uited Sates) and the Pacific Cable Compauy of New York. Tae actiun of the 
Secretary is iu accordance with tbe terms of the contract, which provides that it 
shall not take effect if disapproved by the Sate Department within six months 
from July 2, 1898. 


The reported '" absorption" by the North Jersey Railway Company of the 
North Hudsou Street Railway Company of Hudson County, N. J., is thus explained 
by Bornard M. Shanley of Newark, wno is wauager of the North Jersey Company 
and a large stockholder of the company: “For upward ot five years I have owned, 
with others, a quarter interest in the North Hudsvu Company, aud now we have 
purchased from J. O H. Pitney enough of the stock of the company to secure us 
tne controlling power ; but the compauy will be run as the North Hudson Company 
aud will be entirely iudependent of the Nurth Jersey Company.“ 


The Cleveland (O.) Electric Railway ( Big Consolidated ) directors have again de- 
clared a quarteriy dividend of 1 per cout., payable January 5. ‘hiv was geueraily 
expected, though many thought the increase in the last dividend was to boom the 
stock, as the earnings were not supposcd to be large enough to keep it up. The 
gross earnings fur 1898 are only slightly ahead of 1897, but the net earnings show a 
marked increase over that year. Tue anuual meeting for the election ot oflicers 18 
expected to take place on January 18. Tue stockholders of the L:ttle Consolidated 
will have their annual meeting to elect otlicers January 9. 


The Baltimore '' News" of the 29th ult. says: The opinion prevails in finan- 
cial circles that the deal involving the consolidation of the railway systems is off for 
the present, though negotiations may be resumed at any time. There have been no 
conferences between Mr. Nelson Perin, representing the Consolidated, and Mr. Alex- 
ander Brown, representing the syndicate, since the announcement of tbe hitch in 
the deal. ‘This was one week ago last Saturday. Neither Mr. Perin nor Mr. Brown 
will adinit that negotiations have been broken off, though there is no doubt that the 
hitch is serious, but whether serious enough to deteat the amalgamation of the 
properties is a question that time will decide.“ 


The Buffalo Ganeral Electric Company has, says the '' Financial Chronicle,” 
called ior redemption at 104 and interest its entire issue of 6 per cent. bonds of 1892, 
aud will pay them off on February 1, 1899. Tne autiorized amount of this loan is 
$2,490,000, but only 81,575, 000 have been issued. lu addition there is outstanding a 
small loan of the old Tnomson- Houston Company, one of the companies absorbed, 
which is due February 1, 1900, making the Buffalo Company's total funded debt 
about $2,000,040, all represented by 6 per cent. bunds. These will be refuuded into 
pew forty-year 5 per cent. gold bonds, effecting a substantial decrease in the bxed 
charges. More than 95 per cent. of the holders of the old 63 of 1892, it is stated, 
have agreed to exchange their present holdiugs fur the new bonds, The Fidelity 
Trust & Guaranty Company of Buffalo has the matter in charge. 


The capitalization of the companies merged by the big gas deal which has been 
announced from Philadelphia is: Cousolidated Gas Company, $6,500,000 in shares 
and $5,000,000 in 5 per cent. bonds; the preferred stock is gf. 000, 000, guaranteed 6 
per cent., and the common, $2,590,009; the Philadelphia Compauy, $7,500,000; the 
Allegheny County Electric Ligbt Company, $1,500,000; the Allegheny Heating Com- 
pany, $520,000; the Chartiers Valley Gas Company. $1,000,000, and the Pennsylvania 
Natural Gas Company, $1,000.000—a total of 926,000,000. Mr. Westinghouse, as re- 
ported in the Pittsburg '' Leader," states that Messrs. Brown Bros. & Co. of New 
York have exercised their option to purchase the stock of the Philadelphia Com- 
pany at 840 per share and the stock of the Allegheny County Electric Light Com- 
pauy at $15) per share, and that contracts have been duly signed whereby all of the 
details will be concluded on or before March 1, 1899. Notices will be forthwith 
mailed to all stockholders of both companies, who will be required to deposit their 
shares on or before January 15 in exchange for negotiable receipts." 
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No. 26 


Grimshaw White 
Core Wires, 


Raven White Core Wires, 

Raven Black Core Wires, 

Competition Line Wires, 

Grimshaw and Competition Tapes and 
Splicing Compounds, 


MANUFACTURED BY 


NEW YORK INSULATED WIRE co., 


Chicago, New York, Boston, 
$20 Dearborn St. 15 Cortlandt St. 184 Congress St 


San Francisco, Cal.. 71 Flood Building 


ELECTRIC CLOCKS 


and electric attachments for clocks 
are our specialty. 


Also Time Switches, Calendar, 60 
day and Program Clocks, 


Send for Catalogue No. 688. 
The Prentiss Clock Improvement Co., 
Dept. 68, 49 Dey St., N. Y. Olty. 


AETNA and HECLA Railway Insulators, 


SWITOHES. SWITCHBOARDS and 


LIGHTNING ARRRESTERS, 


ANDERSON LINE MATERIAL. 


ALBERT & J. M. ANDERSON MFG. CO., 
289 A Street, Boston, Mass. 


ABIRSHA 


INSULATED 


WIRES AND CABLES. 


GLENWOOD WORKS | within thirty days. 


YONKERS, IN. X. 


New York Office, 15 Cortlandt Street, Ted 
ephone Oall, 191 Cortlandt. 
Scrap and Native 


LATINUM, s:r sna raure, 


CARER & 66., New w Jersey Ball "on Ave 


FORALL PURPOSES 


Wew York Office, 131 Libertv Bu 


CENTURY 
Weatherproof Wires and Cables. 


CREFELD ELECTRICAL WORKS. 


1889 1893 
Paris World's 
Ezpositior Fair f 
MEDAL MEDAL 


The Standard for Rubber Insulation. 


Okonite Wires, Okonite Tape, Manson Tape, 
Candee Water-proof Wire. 


MA Sole Manufacturers, THE OKONITE co., Ltd | D 


WILLARD L. Canon. 
H. DURANT CHEEVER, } Managers 283 BROADWAY, 


Gro. T. Manson, General Supt 
W. H. Hopoms. Secretary. 


SHELBY ELECTRIC C0, 


MANUFACTURERS OF 


Incandescent Lamps. 


Main Office and Factory 


Shelby, Ohio. 


WHAT CAN YOU SAVE? 


If our lamps burn longer, brighter, and with lees current than those you use. We can't 
get rich on one order, and if Jampe are not satisfactory you can return them any time 
But a trial will prove to you they are 
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READING ELECTRICAL MFG. CO.. 


739 Penn Street, Reading, Pa. 


NEW BOOKS OF INTEREST TO ELECTRICIANS. 


ELLIOTT.—INDUSTRIAL ELECTRICITY. ‘Translated and adapted from the 
French of Henry de Graffiguy and edited by A. G. Elliott, B. Sa. With numerous 
Diagrams. 12mo. Cloth. pp. viii--152. Price, 75 ceuts. 


Whittaker’s Blectro-Mechanical Serles. 

This is the first of a series of handbooks upon Eleotro-Mechanios to be issued from 
time to time. It is believed hat there is room for these volumes, because they explain 
in very olear and non-mathematical language the many and various applications of elec- 
tricity. The present volume may be acoounted as introductory to the rest of the series. 
It is divided into short chapters, each dealing with a separate branch of praotical eleo- 
tricity. 

HYNDMAN.—RADIATION. An Elementary Treatise on Eleotromaguetio Radia- 
tion and on Roentgen and Cathode Rays. By H. H. Franois Hyndman, B. So. 
(London). With a preface by Prof. Silvanus P. Thompeon, D. So., F. R. S. 

| 12mo. Cloth. pp. xviii+307. Price, $1.60, ne. 


STILL.—ALTERNATING CURRENTS OF ELECTRICITY AND THE THEORY 
OF TRANSFORMERS. By Alfred Still, Assoc. M. Inst. C. E. With numerous 
Diagrama. 12mo. Cloth. pp. vi--184. Price, $1.50. 

On account of the unsuitability of analytical methods for the solution of alternating 
current problems, graphical methods have been used throughont; and the introduction 
of mathematios has been entirely avoided in the present work. 


TREADWELL.—THE STORAGE BATTERY. A Practical Treatise on the Con- 
struction, Theory and Use of Secondary Batteries. By Augustus Treadwell, Jr., 

E. E., Assoo. M. A. I. E. E. With many illustrations. 
12mo. Cloth. pp. xix 257. Price, $1.76, net. 
A book containing compact data concerning the construotion of the many cells whioh 
have been aud are on the market, together with rules for the handling and maintenance 
of cells, of great value not only to the student and manufacturer but also to all inter- 
sie in storage batteries, a compilation of the latest and most accurate data on the 

subject. 


STANDARD BOOKS FOR ELECTRICIANS. 


BEDELL.—THE PRINCIPLES OF THE TRANSFORMER. By Frederick Bedell, 

Pb. D., Department of Physics in Cornell University. 250 illustrations. 

8vo. Cloth. ppix+46. Price, $3.25, net. 
OPINIONS OF THB PR&SS. 

To gather all this into one book, and to formulate a definite and intelligible scheme 
out of the multifarious and often contradictory material at band, was not an easy task, 
but the author has entirely sucoeeded. To the student and to the practical maker of 
transformers the work is invaluable.— The Automotor. 


The same clearness of reasoning and lucidity of style which have justly rendered 
the previous work [Bedell and Crehore’s Alternating Currents] popular among students 
are apparent in this volume also.— American Journal of Science. 


Before its appearance the student was compelled to rely upon books whiob were 
illogical collections . . . hastily thrown together in book form. [One] should recog- 
nize the endeavor of Profeesor Bedell to bring order out of chaos in presenting the fun- 
damental equations. . . in suob a clear and instructive manner.— Professor Trowbridge 
in The Electrician. i 


WREBSTER.—THE THEORY OF ELECTRICITY AND MAGNETISM. Ay A.G. 
Webster, A B (Harv.) Ph. D. (Berol.), Assistant Professor of Physics, Direotor of 
the Physioal Laboratory, Clark University, Worcester, Mass. 

8vo. Cloth. pp. xit+576 Price, $3 50, net. 


THOMPSON.—ELEMENTARY LESSONS IN ELECTRICITY AND MAGNETISM. 
By Silvanus P. Thompson, D. So, B. A., F. R. A.S. Revised Edition. With 
Illustrations. 16mo. Cloth. $1.40, net. 

I have read it carefully, and think that a book already good has been made better. 
Professor Thompson has the power of putting the really important things in their 
proper places.’’—James W. Moore, Professor of Physics, Lafayette College, Easton, Pa. 
‘t I consider Thompson the best book of its size and nature on the subject of eleo- 

tricity, and have had frequent occasion to recommend it to friends and students. It 18 

the only book that is not simply a rearrangement or reproduction of the old treatise.” 

—William A. Hallock, Ph. D., Columbia University, New York. 


JACKSON.—A TEXT-BOOK ON ELECTRO-MAGNETISM AND THE CONSTRUC- 
TION OF DYNAMOS. By Dugald C. Jackson, B. S., C. E., Professor of Eleo- 
trical Engineering, University of Wisconsin. 12mo. Cloth. Price, $2.26, net, 


JACKSON.—ALTERNATING CURRENTS AND ALTERNATING CURRENT MA- 
CHINERY. By Dugald C. Jackson, C. E., Professor of Eleotrioal Engineering in 
the University of Wisconsin, and John P. Jackson, M. E., Professor of Eleotrical 
Eugineering in the Pennsylvania State College. 

12mo. Cloth. pp. xvii+729. Price, $8.50, net. 

„ like the way in which they develop their theory and make practical applications. 

I feel sure that the book will receive a hearty weloome.’’—George W. Patterson, Jr., 
Assistant Professor of Physics, University of Michigan. 
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tage, of Electricity and Magnetism. 12mo, cloth- Oxford. 1891 1 90 Art Department and other Electrical Students. With nu- 
merous illustrated experiments and examination questions. 
Ewing, Prof. A. J. The Magnetic Induction in Iron and other 9nd edition. 12mo, cloth. London, 1891........................... 1 25 
. Metals. 159 Illustrations. 8vo, cloth. London, 1891......... 4 00 Jenkin, Fleming. Electricit y and Magnetism, with an Appendix on 
Paraday, M. Experimental Researches in Electricity. ce Bor ol: the Telephone and Microphone. 9th edition. 12mo, ol 
London. de vesetevrssereeeiooein MAC London; ...ffp 8 N 138 
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GrahamSteel Truck $150. 


Perfection of SIMPLICITY, LIGHTNESS and STRENGTH. Equipped with Graham's 
Equalized Brakes, hung oa the arie boxes, enabling the motorman to stop the car easier 
when full than when empty. See out of truck. The entire frame of truck {a supported on 
Graham's Spring Suspension. The only truck that will not teter or jump. The frame is 
rolled etcel (10 Ibs. to the foot), bas only twenty 34 Inch bolts (no rivets of any kind), all 
the castings are steel. Frame is braced like a bridge, relieving car body of all strain. 
Weighs only 8,200 Ibs. The easiest on rail joints. The lightest on repairs. The cheapest 
on fuel. If you are not satisfied with what you have write us. 


Graham's Steel Floor Framings 


are attracting the attention of all up to date railway men. We substitute our Rolled Steel 
Sill for the wooden sill. It is LIGHTER, STRONGER and CHEAPER. We bolt the 
pedestala of the axle boxes to this sill, lowering car floor 8 inches. We can tell you more 
about this i! you will write for circular 


GRAHAM EQUIPMENT CO., z 
If you will look carefally at out you will understand better just how much 


Boston, Mass., U, f$. A. Glasgow, Scotland. superior our Brakes are over all others. 


* GOUBERT 
Feed Water Heater —@ 


Is the result of the best engineering experience in ES z 
the utilization of exbaust steam. Meets 
the requirements of 


High Pressare, Free Exhaust, Great Durability. 
Specially adapted to 


CONDENSING ENGINES. 


All sizes, 50 to 5,000 HP. 


The Stratton Separator f 


ESTERN TELEPHONE 
CONSTRUCTION CD., 


250-254 8. CLINTON STREET. OHICAGO. — 
Largest Manufacturers of Telephones and Switchboards Exclusively in the United States. 


American Electric Telephone Co., 


171-178 S. Canal St., 
CHICAGO, ILL., U. S. A., 
rated by centrifuga! force. 


. MANUFACTURERS OF 
An. ApeeHate 8 e — High Grade Telephone Apparatus, Long Distance Series and 


Bridging Type Telephones, Repeating Coils, Distributing 
Boards, etc., etc, 
THE GOUBERT MEG. CO. 
14 and 16 Church St., cor. Cortlandt, New York, 


CHARLES J. KINTNER, 45 Broadway, New York, 
Bolicitor of Domestic and Foreign Patents and Expert 
in Patent Causes. Late Principal Examiner, Class of 
E Electricity, U. S. Patent Office. Trade Marks, Labels 


end Designs ELECTRICAL PATENTSa specialty. 


INSURES 


Dry Steam. 


Extracts all water from steam, no matter how a, @ J 
much your boiler may prime or how long OO. 
your steam pipe. The water is sepa- 


WE NOW HAVE READY FOR 
THE MARKET OUR NEW 


“Express " Switchboard. 


This Board is a New Departure, the most 
Rapid Switching Apparatus ever devised, and 
will pay a daily dividend in quality of ser- 
vice rendered. 


LED 


Belf-restoring Drop. 
Self-restoring Hing-off. 
Rapid Ringing Device. 


Each Drop and Jack Self-Contained in a 
Hard Rubber Case, can be removed and re- 
placed im Board in one minute without dis- 


Telephones, 


as shown in cut, $5.00 each. 


With swinging arm and single battery bon $7 23 
With swinging arm and double battery bor. ............. uo 


Send for catalogue of complete line of MAGNETO BELLS, Re. 


oeivers and Electrical Supplies. furbing a single connection. 
MIANUS ELECTRIC CQ., ah Drop inner i lue is working 


MIANUS, CONN, 


Dixon’s Pure Flake Graphite; 


is a Blessing to Every 


P Engine Room and Machine Shop. 
2 quentdty bo aay OD er Orossa larg iscressm lia labelensing yale aad makii 
let and Sample Bent Free, ^ 


b Pamph | — 
$06. DIXON CRUCIBLE CO., Jorsey. City, N. J. 


| 7. Correspondence Solicited. 
aA Goods Guaranteed, 
Complete 100 Drop ** Hapress `’ bwitchbeard, 


American Electric“ Telephone Co. 


L3 


* 
LI 


JAN. 4, 1899. 


SITUATIONS WANTED. | 


Free Advertising. 


Inquiries from tbose seeking employment as 
Electrical Engineers, Su, erintendents, Fore 
men, Balesmen, Dynamo-tenders, Constructing 
and Designing Engineers, Electro-metaliurgiste, 
or in otber positions requiring technical experi- 
ence or intimate acquaintance with the electrical 
trade, will be inserted in this column Witkoat 
Charge. Each advertiser is invited to repeat his 
advertisement in case the first one produces no 
resulte. é i 

It is the desire of the management of this 
paper to bring the unemployed and the em- 
ployer together to thelr mutual benefit, and to 
this end they invite the former to make use of 
this column without charge. No advertisement 
exceeding five lines (about 85 words) will be in- 
serted, but advertisers may write fully of their 
qualifications and these letters will be kept on 
flle for future reference in filling vacancies 
which may eccur. 

Applicants should write clearly and distinctly 
and onclose postage to insure attention. 

Address al] communications to Free Advertis- 
ing Editor, ** Electricity," New York. 


I W ANTED.—Position by a graduate 
7 electrical engineer as superintendent 
of construction or operation of an electrical 
plant or factory; five years" experience oper- 
ating and installing direct and ait+rnating ma- 
chines; at present manager of a niant but wish 
to better myself; reliable and efficient; use no 
{intoxicants ; strict attention to business; not 
afraid of work; ambitious; salary reasonable; 
Al references; go anywhere. Address 
P. E., care ELECTRICITY. 


2 W ANTED.— Position as chief engineer 
7 of waterworks or electric light plant, 
or both, in West or South, by an engineer who 
has had considerable experience in the eco- 
nomical management of steam plantas and ma- 
chine «hopes; can furnish first clase testimonials 
for sobriety, honesty and ability. Address 
M., care ELECTRICITY. 


W ANTED.- Pos tion bya young man 
73 with best reference; six years’ expe- 
rience in all work connected with a telephone 
exchange; thoroughly fami!iar with construo- 
tion 'n all its branches; can take entire charge 
if desired; present position for five years ; am 
not afraid of work. Addresa 
A. G. S., eare ELBOTRIOTTY. 


W ANTED.—Position as draughtsman 
74 and engineer by young man of tech- 
nical education and extens've practical ezperi- 
euce in design and construction of alternating 
and direct current generatora, transformers and 
large ewitchboarda; thoroughly familiar with 
all detaila of the busine»s, Addrena 
C, J, cere ELBOTRICITT. 


W ANTED.— Position by a first-class all- 
75 around armature winder; thoro: ghly 
experienced in the Thomson. Houston, Edison, 
Brush and General Electric Company aystems; 
10 years’ experience in the construction of dy- 
namos and motors; three years’ fureman in 
this capacity, and has thorough practical 
knowledge of all the different windings. Ad- 
dress WESTMINSTER, care ELECTRICITY. 


6 W ANTRD.—A Stevens graduete, me 
7 chanical and electrical engineer and 
draughtaman, desires employment; have had 
four montha’ special work with leading elec- 
tricilan; can furnish best of references Ad- 
dress K. D K., care ELECTRICITY. 


WANTED.—A technical graduate in 
77 electrical engineering would like 
work in some branch; low sa'ary; no objec 
tions to foreign country. Address 

ORONO, care ELECTRICITY. 


8 W ANTED.— v oung man, 25 years old, 
7 with over 7 years’ experience in the 
design and construction of bridges and struc- 
tural work, power houses and electrical rai) wa 
work, both overhead and underground conduit 
systems, wisbes position. Address 
à G., care ELECTRICITY. 
7 ANTED.—A young man, electrical 
9 engineer, graduate of L-high Univer. 
Bity, desires a porition with à manufacturing 
plant, power station. or any capacity where 


merit will berewarded. Address 
F. care ELECTRICITY. 


80 WAANTED.—Porition where I can learn 

to be an clectrica] engineer; I am 
17 years o!d and have noezperience, hut I am 
going to Cooper Union to learn all I can. Ad- 
dress D. care ELECTRICITY. 


8 I W ANTED.— Position as engineer for 
whaterworkas or electric light plant 
by a graduate mechanical engineer with special 
ability for business and management; practical 
hustler; best of reference asto ability, energy 
and character. Address 
BUTTE, care ELECTRICITY. 


When writing to ad- 
vertisers kindly mention 
/ELECTRICITY. — 


zA BA x NCT. 


| BANKERS AND BROKERS. 


REDMOND. KERR d CO. 
BANKERS, 41 Watt 8r, NEW YORK. 
MEMBERS OF NEW YORK STOCK EXCHANGE. 


Execute orders for securities in New York, Philadelphia, Boston and Providence. Connected 
by private wires. Receive deposits subject to draft. Act as fiscal agents for and negotiate and 
issue loans of Railroads, Street Railways, Gas Companies, ete. Transact a general. banking 
business, ; 

DEAL IN HIGH-GRADE INVESTMENT SEOURITIES. 


List of current offerings sent on application. 
PHILADELPHIA CORRESPONDENTS, - - GRAHAM, KERR & CO. 


SPENCER TRASK & CO. 


BANKERS. B "M 
Albany, New York. 


DEALERS IN LOOAL SECURITIES. 


JOHN B. BARBOUR. Jr.. 


GTOCK AND BOND BROKER, | 
404 Times BUILDING, 


|  Pitteburg, Pa. 
MEMBER PITTSBURG STOCK EXCHANGE. 


Street Railway Securities a Specialty. 
W. E. HUTTON & co., 


INVESTMENT BANKERS, 13-16 East 8D STREET, 
Cincinnati, Ohie 


` Members Cincinnati and New York Stock Exchanges. 


GORDON STRATHY & CO.. 


STOCK BROKERS, 
No. 9 St. SACRAMENT fBTRERT, 
Montreal. - 
Etrictly Commission Business Only. 
H. Gonpox SrRATHY member Montreal Stock Exchange since 1990. 


WHITAKER d HODGMAN. 


BOND AND 8TOOK BROKERS. | 
300 N. Un nn, 
St. Louie, Mo. 
Leon] end GSired La Securities a Sd. 


A. E. AMES d CO. 


BANKERS AND BROKERS. 


10 Km Bemuse, W., 
Toronto, Canada. 
MEMBERS TORONTO STOCK EXOHANGE. 


HAMBLETON d& CO. 


BANKERS, 9 Sopra STREET, 
Baltimore, Md. 
Negotiators of Municipal and Corporate Loans. 
INVESTMENT SECURITIES OF THE BEST CLASS A SPECIALTY. 


La | 
¢ Accounts received. Stocks, Bonds and other securitice bt and sold. Private wire to | 
on New Tork, Philadelphia and Washinqian. 


Letters of Oredit issued, good in all parte of the world. 


O. FRANKLIN NUGENT d CO.. 
BANKERS. 


l Providence, R. I. 


SOUTH AMERICA. ~~ 


London & River Plate Bank 


9 Princes Street, E. C. London. 


Subscribed Capiuh. . . 41.500, 000 
Paid · Up Capital. —— 2 —ͤ—xů errirtee 2. .. E000, O00 
Reserve Fund. 56 „%% % %%%. . . .... E, 000, 000 


Branches in Paris, Para, Pernambuco, Rio de 
Janeiro, Montevideo. Paysandu, Buenos 
Aires, Rosario ano Mendoza 


Agtaté 12 all other places of importance ia Brasil and 
River Plate 3 


Letters of Credit and Cable Transfers Issued, Bilts 
Negotiated, Advanced Upon or Sent fer Coliection. 


AGENT IN THE UNITED STATES: 


%% 86: 


& 
GEORGE O. GORDON, SSEW YORK. 


POSITIONS VAOANT. 


Free Advertising. 
Inquiries from employers in want of Kleoc- 


nical experience in the various electrica! lines, 
will he inserted in this column Without Charge, 
whether subscribers ot not. 

Applicants should enclose the necessary post- 
age to insure the forwarding of letters. 

Address all communications to Free Advertis- 
ing Editor, ** Electricity," New York. 


WANTED.—All around electrician: prefer 
one who can invest a little capital so as to 
buy part ownership in an old paying business: 
big chance; investigate. Address 
. P.C., care ELECTRICTTY. 
—————— EERE Ee 


How Two Boys Made 
Their Qwn Electrical 
Apparatus. 


By THOMAS M. Sr. Joux. 


The book contains directions for making 


all kinds of simple apparatus for the study 
of elementary electricity. 
Bound in oloth. Price $1.00. 


Address 


ELECTRICITY NEWSPAPER CO., 
136 Liberty St., New York. 


Do You Use a 
Wiring Table? 


Ocertainly. But do you know b wirt 

table ge 3 why you take ie various 
res 

e e = you are not using 


Grier’s Wiring Tables and How te 
Use Them 


bould be in 
sbould bein your hands, Sent postpaid om re» 


ELECTRICITY NEWSPAPER 00, 
136 Liberty 5t., New York. 


." 

Blue Print Paper 
Fines quality, Lowest price, — 
WI MANUFACTURE 
Drawing Instruments 
er pus ed Meg ay My d 


es. an 
n Cameras Pexs 
delivered at any express office, 
Catalogue P. d 


THOS. K. McCALLIN & C04) 
Wet Arsh Strest, Philadelphia, 
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American Electrical Direc 
merican Electrical Directory, 
Corrected and issued Four Times a Year, 
ves all the information you want to know in regard to the names and location of the Eleotrio Ligtting Central Station Companies throughout the country. 
Names of their officials, their capital stock and bonded indebtedness; the number and kinds of dynamos used, 
with the names of makers; voltage of the different circuits; frequency of alternating current; number and 


kind of arc and incandescent lights; style of lamp sockets; whether power or day circuits are operated; the 
capacity of power plant, including engines, boilers and turbines, with the makers’ names. 


ubscription $4 a year. Subscription with AMERICAN STREET RAILWAY DIRECTORY, also issued four times a year, $5. 


E. L. POWERS & CO., Publishers, 
150 Nassau Street, New York. 


Monadnock Block, Chicago. 
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Do you pay out several thousand dollars every year “merely to be represented“ 

along with your competitors, or do you expect it to bring you business? y 
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WHO ARE YOUR CUSTOMERS? 3f 

Are they college professors and theoretical electricians, or are they the Cen- si 

tral Station managers, the street railway men, and the artisan? "9 
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Artisans, capitalists or business men can understand a purely technical paper, | 3R 
however valuable it may be to its scientific constituency? How many Central | 3% 


Station men have the time or the taste to wade through intricate formulae, or to $ D 
trace the thread of mathematical logic? ero 
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: * 
Place your advertisements in p read by the men who buy |% 
: the goods. ErgcrRiciTY is the only Electrical Journal which professes |3% 
to handle the subjects of which it treats so as to bring them within the | {$ 
| scope of all; itis the only D electrical weekly in this country— | 
popular, piactical, yet technically correct, | 3i 
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WESTON 


Standard portable 
Direct Reading 


VOLTMETERS, MILLIVOLTMETERS, 
VOLTAMMETERS, AMMETERS, 
MILLIAMMETERS, OHMMETERS, _ 
GROUND DETECTORS and CIRCUIT . 
TESTERS, E 
PORTABLE GALVANOM ETERS. - — 


Our Portable Instruments are recognised as THE STANDARD the world ps 


, better. 
ERS are unsurpassed in point of extreme 
css EP ae eee | 


Weston Electrical Instrument Company, 


114-120 William Street, NEWARK N. J., U. S. A. 


ELECTRICITY. 


[You XV., No. 2b 


OES Mee 


— , 
, 
* 


IS 2 


AN 


Zs AS 
Š FLO RIDA, 


AND THE SOUTH 


^ NEW YORK to 30 V \ 
?. JACKSONVILLE $43 ! 


A 7 AND RETURN. 


Yi, INCLUDING MEALS AND STATEROOM 
"0 ACCOMMODATIONS. 


Intermediate Cabin, $35.30 


, 2) CHARLESTON 23 $320: 2] 


CLYDE S. S.CO. 5 Ae EN NEW YORK. 
VX. P. CLYDE & C0., Gen'| Agts, THEO. G. EGER, Traffic Mgr. V. I. WARBURTON, G. T. P. A, 


Enterprising Young Electrical Engineers 


who desire to obtain a year’s subscription to 
“ Electricity ” free of charge can do so by 
securing two new subscribers, Published 
weekly. $2.50 per year. Address 


ELECTRICITY NEWSPAPER CO., 
E 186 Liberty St., New Vork. 


MIGCELLANEOUS, PROFESSIONAL. 


PATENTS, 


—— Pets gums 


é 


Enamelled 
Iron Signs. 


Ward Leonard Electric Co., 


° Bronzville, N. Y., U. S. A: TRTA KOE i 5 Moderate Foes. In- 
DAVIS & DAVIS, 
PROUTY ELECTRO (Successors to Alexander & Davis), 
GASOLINE ENGINES. | OPPosite Patent Oftice. Washington, D. C. 
| The simplest, most reliable THE 
E and practical working engin: 
on the market. For partieu - 


E. PROUTY, 
gs Dearborn St., Chicago, U.8.A. 


wo RAILWAY 
RECORD. 


Bargains in Eiectri- 
cal Machinery. 


specially interested in 
FEDERAL, OITY, RAILWAY, GAS AND 
ELEOTRIO LIGHTING AND OTHER 
CORPORATION NEWS AND UNDER 
TARINGS. 


COLUMBIA PUBLISHING CO., 
141 East Twenty-fifth A., New York. 


“ Standard Wiring, ” 
FOR ELECTRIC LIGHT AND POWER; 


By H. O. CusHina, JR., 
Electrical Inspector derwri Teriff 
. Tak r 
Adopted ps gd ted Underwriters of 
ted States. 
It — I oria ana ralos tor 
leather cover. Price Bi 


an Meer pd 100 Steam Engines, vertical hori 
E marine type, high, m moderate and slow 
, with or without boilers. Wanted a ful! 

ption of what you want to buy or sell. 


WRIGHT, 969 Monadnock Block, Chicago. 


DON'T BE ac 
“f IE e 


THE PHOTOGRAPHIC E 
2 éo and fo Best rth St., New York City 
a 
196 Liberty Street, Now Tek. 


Isa monthly Journal of Information fot those | 


MISCELLANEOUS. 


CALIFORNIA 
IS THE REAL 


WINTER RESORT 


. and the New York Central is the best 
way to reach it,—only ninety-six 
hours from Grand Central Station, 
New York, to the orange groves of 
California, 

The best is the cheapest and the 
New York Central has no equal. 


A booklet on | the st Lake Shore Limited," 
containing also a novel and unique de- 
soriptive time table of this wonderíul train, 
paki sent T by 1 Geo 


nt, rand 
Central Station, ] New wae cd 


9*9«909090999099990909050429909090092000009000 50022 


YOU 
WILL 


B 
INTERBSTED 
in reading 


The | Manufacturer, 


a weekly y Magasine published um the 
. Manufacturers’ Club of Philadelphia. 


It 1s edited by lists on economic 
sub: » and contains a fund of useful 
an valuablo information to al] business 
men. 


hh ee | 


‘Manufacturers and merchants desirous $ 
of extending trade at home and abroad $ 
should write for advertising rates. Over $ 

eadin ng n ara represented in 6 
the ownersh p of the journal. 
of dollars are spent each year by these 
7 in the process of buying and sell- 
ng. 


SUBSCRIPTION....- o 0000 
Including 12 monthly International 
Editions. 


3 

; 

2 
Address 
e 


v . 00 per year. 


THE MANUFACTURER, 
Philadelphia, Pa. 


99999 95«0c 


| Popular 


Free Course ot 
Lessons in Spanish 
NOW RUNNING IN 


THB INTERNATIONAL MAGAZINE. 
(First lesson in July, '98, number.) 


CUBA 
Take it pene qu ualify a ERTO RICO, 
yourself to exploit MEXI 
SOUTH AMERICA and 
ENTRAL AMERICA. 


Tourists will soon be flocking to these coun- 
tries, and business men will find there thelr 
most lucrative irade. 


These lessons are reeorded on the 
GRAPHOPHONE 
So that all who wish to avail themselves of the 


Most Marvellous Aid in 
Language Self-Instruction 


may do so at & moderate expense. Send 10 
cents for sámple copy of marekin and circular 
of information. 


A. T. H. BROWER, Ed. and Prop’r, 
898 Dearborn 8t, Ohicago, Ill. 


If You See it in 
ELECTRICITY 
Tell the Advertiser So. 


MISCELLANEOUS. 


DO YOU NEED SMALL DEY BATTERIES 
It so, write and tell what you want. 
$6x2)€ inches 1.5 volta; 36x23 inches 5 amperes. 
VITALIS HIMMER, 
Ploneer Manufacturer of Dry Batteries, 


162 William Street. New Vert. 


THE TELEPHONE, 


PUBLISHED MONTHLY. 
The Only Journal in the World De- 
voted Exclusively to Telephony. 


Should be Read by Every Man Interested in the 
Development of the Art. 


SAMPLE OOPY FOR THE ASKING. 
SUBSCRIPTION RATES $1.50 PER ANNUM 
i IN ADVANCE. 


THE TELEPHONE PUBLISHING CO., 
P. O. Box 1178, U½ CHIOAGO, ILL. 


Blair's 

Ink Making 
Security P 
Fountain 


Pens. 


Produ their own ink 
merely filling the holder wi 
water, which turns into a deep 
black, le or scarlet copying 
ink, enabl the owner to pro- 
duce the right ink a$ any time or 


They cannot leak. 
No weak internal mechanism, . 
ag foes shape 14 carat Gold 


Über feed bars on long point 
pens 

Under feed-bars on short point, 

They oost no more, even oon- 
siderably leas, than the old 


makes. 3 
More than 12,000 sold in six 
weeks ` 


do 228 TINI 40 C4 


To 
lutely Perfeot Fountain Pen at a 
moderate prioe, we have made an 

ment with Blair’s Foup- 
tain Pen Company of New York 
to furnish our subeoribers their 
“Security Fountain Pens at the 
following low 

PRICES: 
. 1 Gold Pen, fine point, at $1.75. 
. 2 Gold Pen, fine or stub point, $2. 
o. 8 Gord Pen, fine or stub point, $2.50. 
No. 4 Gold Pen, fine or stub point, $3. 

Handsomely Chased and Gold Mounted, 
75 cents extra. 

To insure getting these pens at prices 
named, orders for them should be sent 
direct to ed vere the prioe of the 
pen desired ld you wish to have 
them insured against loss in the mails, wend 
eight oents extra. Address 


ELECTRICITY NEWSPAPER CO., 
186 Liberty St., New York. 


give our readers this Abso- 


Electricity and 
Magnetism. 


Lessons of the Chicago Sehoo! of Eleetrieity. 


A serice of easy progressive lessons prepared 
by a large number of the leading electricians of 


this country especially for studente nning a 
Aster oourse of study in appie pia 


eering. 
84 Leesons, covering 825 pages, bandsomely 
135 nd in cloth. 


Bent, postpaid, on receipt of price, $2. 
EI TRICITY NEWSPAPER 00. 
i s Liberty Street. New Pork. 


ELECTRICITY. 
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FORT WAYNE ELECTRIC CORPORATION, 
Fer WAYNE, IND. 
Apparatus for Light and Power. 
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No. 10 Wood” Are Dynamo, 


Embodies all the latest improvements in electrical machinery. Has many superior 
advantages. Is simple and durable. 


BRANCH OFFICES: 


OHIOAGO, ILL., 681 to 696 Marquette Building, 


NEW YORK OITY, 116 Broadway. 
BOSTON, MASS., Room 60, Equitable Building. 


PHILADELPHIA, PA., 101-104 The Bourse. 
SYRACUSE, N. Y., 717 Dillaye Memoria! Building. PITTSBURGH, PA., 918 Park Building. 
DER MOINES. IOWA.,808 Observatory Bldg," 


ST. PAUL. MINN., 207 Newspaper Row. 
ST. LOUIS, MO.. 321 Security Building. 


NEW ORLEANS, LA., Room 717 Hennen Building. 
: KANSAS CITY, No., W. G. DeCelle, Lock Box 89. 


OINOINNATI, OHIO, 409 Neave Building 
ATLANTA, GA., 35 Marietta Street. 


BAN FRANOISOCO, CAL., 18 Second Street. 
DALLAS, TEX., Thos. V. Hall, 908 Scollard Bldg. 
EXPORT DEPARTMENT. 115 Broadway, New York Oity. 


A. 
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BOSTON OFFICE, 60 State Street. 
ILLINOIS ELECTRIC CO., 239 Madison 8t., CHICAGO. 
AUSTIN ELECTRICAL SUPPLY, AUSTIN, TEXAS. 


PH(ENIX ELECTRIO CO., Norfolk. Va. OWEN BURNS, 405 Adams Bldg., San Francisco. 
GEO. H. GILL, 60 State St., Boston. J. BOYD DEXTER, Annapolis, Md. 
WM. GIBBS BAIN, 748 Drexel Bldg , Philadelphia, - i 


— 
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GRIMSHAW WHITE CORE WIRES. 


Grimshaw White and Black Tapes 
Competition Line Wires, 
Baven White Core Wires, 


Vuloa Electrical Wire Ducts, 
MANUFACTURED BY 


NEW YORK INSULATED WIRE CO., 


Chicage, New York, Boston, 


320 Pearborn St. 15 Cortlandt St. 134 Congress St. 
San Franciseo, Cal., 115 New Monigomery St. 


ELECTRICAL 
A Watchman’s Time Detectors, 
9" Magneto Watchman's Clock, 
Electric T.me System, Em- 
ployee'a Time Registers (8 
kinds), Interior Telephones 
(intercommunicating). 


Address for catalogues and 
prices 


The American Watchman’s 
Time Detector Co., 
J. S. Morse, Treasurer, 
284-285 Broad way, New York. 


AETNA and HECLA Railway Insulatore, 


SWITOHES, SWITCH BOARDS and 
LIGHTNING ARRESTERS. 


ANDERSON LINE MATERIAL. 


ALBERT & J. M. ANDERSON MFG. CO., 
289 A Street, Boston, Mass. 


INCAN] DESCENT 


LAMPS. 
| FORALL PURPOSES 
LATI N U Scrap and Native 
Platinum Purchased, 


4 New Jersey Railroad Ave. 
BAKER & 68., NEWARK, N. J. 


New York Office, 131 Liberty Street. 


CENTURY 
Weatherproof Wires and Gables. 
UREFELD ELECTRICAL WOBKS, 
630 Atlantic Ave., Boston, Maas, 


NEW YORK 


STANDARD : 


Enquire about the work we have done, and the thousands of miles of Feeder Oables (Aerial and Underground) we have furnished and, 
installed for Electric Railway and other Companies. The replies will interest you. l 


Fs Set ae S oe eee DP De a’ 
t ? r- N 2 * ' 5 


1898. 


New York, SEPTEMBER 14, 


1889 

Paris World's 
xpositior | Fair 
MEDAL i rx MEDAL 


The Standard for Rubber insulation. 


Okonite Wires, Okonite Tape, Manson Tape, 
Candee Water-proof Wire. 


; M Sole Manufacturers, THE OKONITE CO., Ltd , 


n AA E L. CANDEE, Managers. 


Qro. T. MAWSON, Generat Supt. 
W. H. Hopas, Secrdary 


253 BROADWAY, 
NEW YORK. 


The | Improved Stevens Flush Switch 


Embodies the very highest poiuts of superiority in Flush Switches, 
n Double Pole - Three Way, Four Way. 


Single Switches or in gangs of any number. 


Mats of any kind cf wood to match house furnishings ; 
also open and closed wall boxes for single switches or gangs 


* of any number of switches. 
o 
72 
A z c We are now ready to make prompt delivery of 
4228 . 
3 zo New Double Pole Switch 
2 < 
u with front connections (see out). 
0 


Perfection in Flush Switehes. Absolutely Water, 
Damp and Fire Proof. 


Write for Prices and Discounts. 


THE ELECTRIC PROTECTION COMPARY, 


MANU FACTURERS, 
1026-1028 Filbert Street, . - Philadelphia, Pa. 
Caas. D. — 186 Libe 


NEW YORK —: berty Street. 
Gro. W. Oowxovng, 1511 Monadnock Block, Chicaeo, III., agent for Michigan, Indiana, Illinois, 
Wisconsin, Minnesota. Iowa and Missouri and the city of Cincinnati. | 
Pacific Coast—Oalifornia Electrical Works, San Francisco, Cal. 


En 


Ps LIBICHS IB ON 5150115 A 


TRIN ee, NN APDLIS MIN COC 


GTM O 412 PERSY PATNE E 


E: is mi 


SEND EL. r BOOK ON N STEAM. 


j aud exclusive process. 


r TEM 


a heavy iron pipe enamelled by a &peoial 
Enamel will not 
crack in bending, is not afleoted by acids 
or cements and will stand 500° Fahrenheit 
Send for farther particulars. 


ELECTRICAL SUPPLIES. 


242 Madison 8t. 
CHICAGO. 


IDEAL 


Circuit Breakers. 


F. A. LA ROCHE & C0., 


652 Hudson Street, - NEW YORK. 


ABIRSHA 


INSULATED 


WIRES AND CABLES. 
GLENWOOD WORKS, 


YONKERS, N. Y. 


New Tork Office, 15 Cortlandt Street. Tob- . 


ephone Call, 191 Cortlandt. 


G. WILFRED PEARCE, 


1 


70 


E 
1 


Wectrica!l, Steam and Compressed Air Apparatus, 


SAINT PAUL BUILDING, 
NEW YORK. 


E ELECTRIC CO. rk, 


PHILADELPHIA PITTSBURG CHICAGO ST. LOUIS. 
HIGH ORADE 

PAPER BRICK T TILE RUBBER AND 

CABLES. UNDERGROUND 5: comburr GABLE “a 00, 


We are Equipped 


to Manufacture 


Small Specialties. 


Would you buy 


(300d Goods 


—AT— 
Manufacturers’ Prices ? 


You can save money. 


Write us at Once. 


Pocket Voltmeters 


and Ammeters. 


Battery Fan Outfits. 


READING ELECTRICAL MFG. CO.. 


739 Penn Street, Reading, Pa. 


“DONT DIE 
For Want of Breath. 
PORTABLE FAN OUTFITS. 


(Received one order for 500 after two months’ trial. ) 


Design is Scientifically Correct. 
Construction is Practically Perfect. 


YOU CAN GUARANTEE YOUR CUSTOMERS ASSURED 


No. 1 Outfit, consisting of No. 1 Motor, 4} inch Fan and Battery . .... . . eie 
No. 2 Outfit, consisting of No. 2 Motor, 8 inch Fan and Battery. . . ee ee ee eoe ee ee 
No. 3 Outfit, consisting of Motor, 8 inch Four-Bladed Fan and Guard, mounted on pedestal, and 15 hour battery.......................-- CC —€—Á—ÁÁ— 


Cost ef operating one cent an hour. 


NO ACIDS TO HANDLE. - — 


Catalogue on application. 


SATISFACTION. 
»0000060000000000000000000000900000000000 » 000000000000 008008 imer *0900090000000 pocoo 00 2000 000640 000000 900 eoe $3 50 
————————ÓÁ———Á——Ó———Ó—— À 7.50 
10.08 


No waste when not in use, 


DISCOUNT TO TRADE. 


Address 


JAMES H. MASON, Inventor, 154 East 23d Street, New York. 


EBERHARDT’S PATENT 


Modern 
Examinations 


OF STEAM ENGINEERS, 
OR 
Practical Theory Explained and Illustrated 
BY W. H. WAKEMAN. 


12mo Cloth, 800 Pages, 58 Chapters 
Price 82 OO 
Address 
ELECTRICITY NEWSPAPER CO., 
136 Liberty Street, New York. 


Do You Usea 
Wiring Table? 


Certainly. But do you know bow that wiring 
id de made and why you take the various 
5 If not, you are not using 


DRILL PRESS 


to get 
WITH PATENT She table intelligently 


Grier’s hie Tanio and Hew to 
se 


AUTOMATIC TAPPING ATTACHMENT 


an 
COMPOUND TAPPING TABLE. 


GOULD & EBERHARDT, 


NEWARK, N. J., U. S. A. 


should bein your hands. Sent postpaid on re 
ptof 81. 


i 


ELECTRICITY NEWSPAPER 00., 
120 Liberty At., Sew York. 


LARGFRT 


ESTERN TELEPHONE 
CONSTRUCTION CO., 


250 S. CLINTON STREET, CHICAGO. 
MANUFACTURERS OF 


Telephones and Appliances, 


EXCLUSIVELY, IN THE UNITED STATES. 


Reliable Agents 


To solicit subscriptions and ad- 
vertising wanted by ELECTRICITY 
in every town. Big commissions. 


COMPRESSED AIR È 


ublished monthly, Now tn (ts recond 
r. The only. periodica! devoted exe 

Clusively to thin ee h je both 

theoretical and practices) Prog reanive 

and 1 an oe 1 n, $) a y ent, 
ore 


nd for 
COMPUESE ED ALk.26 a esr Te As y 


— — 


EE TEN K —4 


ELECTRICITY. 


iil. 


SEPT. 14, 1898.) 
FRANK N. PHILLIPS, Presid S F, PHILLIPS, 
Onas. H. WAGRENSNIL, Treas. REI Manager, 


Providence, R. I. 


Bare & Insulated Electric Wire. 


Electric Light Line Wire. 


incandescent and Flexible Cords. à 


Railway Feeder 
and Trolley Wire. 


ANERIGARITE, MAGRET, GFFISEARD ANNUNGIATOR WIRES. 
Cables for Aerial and Underground Use. 


ew York Store—P. C. ACKERMAN, 10 CORTLANDT STREET. 
Chicago Store—P. B. DONOHOE, 241 MADISON STREET. 
Montreal Branch—BUGENE F. PHILLIPS’ ELECTRICAL WORKS. 


Row. ann m Vice-President. 
ORAS. R. ERMINGTON, JR., Secretary. 


American Electrical Works, 


T 


SS 


Factory : 
Marlboro, 
Mass. 


IN INCANDESCENT LAMPS. 


Oar present make of lamps are GUARANTEED to aver- 
age a MAINTENANCE of their INITIAL CANDLE 
POWER at standard efficiency for over 300 HOURS. 


NO BLACKENING, 
LONG LIFE. 


Write us for further information. 


BEACON LAMP co, 


NEW BRUNSWICK, N. J. 
AGENTS WANTED. 


Photographs of Vacuum 


First produced by us to show the 
unmistakable difference between the 
grade of vacuum in various lamps on 
the market. 
send the photographs to any Central 
Station, Electrical Engineer or Dealer. 
Also microscopic photograph (enlarged 30 diam- 
eters) of prominent lamp filaments. 


BRYAN-MARSH CO. 


We should be glad to 


Office: 
136 Liberty St., 
New York. 


A NEW FEATURE ttt rtr 
C. L.. Pratt & Co., 


i 


Chicago. 


Havana Cigars. 


We give an extra discount to patrons of thia paper. 


Importers, Jobbers and Manufacturers, 


11 South Water Street. 
dJd4d-eb[ IE I AH ERE eH Ree He REM 


4＋ 
Box Trade a Speciality. : 
E 


CLASSIFIED INDEX TO ADVERTISEMENTS. 
For Alphabetical Index See Page IV. 


AMNETERS. 
Electric Appliance Oo., 342 Madison S$., Ohi 
Weston &lectrica] Instrument Oo., 114 William P., Newark, NJ. 
Cherry Electric Works, 27 Third avenue, New York. 
BANKERS AND BROKERS. 


Arth S$., St. Louis, Mo. 
CARBONS BATTERY. 
Electric Appliance Oo., 342 Madison 86., Ohicago. 
CIRCUIT BREAKERS. 
Ward Leonard Electric Oo., Bronxville, N. Y. 
COPPER. 
Eure m ped Oe PP Fly motis Bi. Jersey Oity, N. J. 
CONDENSERS. 
Goubert Manufacturing Oo., 14, 16 Ohurch Street, New York. 
CONDUIT. 
Eleotric A 


Hance Oo., 342 Madison St., Chicago. 
New York Insulated Wire Oo., 15 Cortlandt St., New York. 


CONSULTING ELECTRICAL ENGINEERS. 
A. L. McRae, 816 N. Sixth street, St. Louis. 
The Frank B. Rae Engineering Oo., Chicago, Ill. 


DRILLING MACHINES. 
Gould & Eberhardt, Newark, N. J. 


T DYNAMOS ARD MOTORS. d 
Fort Wayne Electric Corporation, Fo ayne, 
Stanley Electric Mfg Oo., Pittsfield, Mase. 


ELECTRICAL MACHINERY 
Qhicago Hdison Company, 199 Adams Street, Ohicsgo, IH. 
FAN MOTORS. 


Electric Appliance Oo., 242 Madison st., Chicago, III. 
James H. n, 154 Hast 28d Bt., New York. 


FEED WATER HEATERS. 
Soubert Manufacturing Oo., 14, 18 Obureb Street, New York. 


FLUSH SWITCHES. 
The Electric Protection Oo., 1036 Filbert st, Philadelphia, Pa. 
SEAR CUTTERS. 
Gould & Eberhardt, Newark, N. J. 
INSTRUMENTS, TESTING AND RECORDING. 

Electric Appliance Oo., 342 Madison 86., Ohi à 

Weston Blectrica Instrument Oo., 114.120 William St., Newark, 

LAMPS, ARO. 
Electric Appliance Oo., 342 Madison 8t., Chicago. 


LAMPS, INCANDESCENT. 
Marsh Oo., 186 Liberty St., New York. 
Beacon Lamp Oo., New Brunswick, N. J. 
Electric Appliance Oo., 243 Madison l., Ohicago, 
ectrical neering Oo., Minneapolis, Minn. 
Orient N cal Company, 5 0. 
Warren Electric & Bpecialty Oo., Warren, O. 
LAMPS, MINIATURE INCANDESCENT. 
Bryan-Marsh Oo., 136 Liberty at., New York. 
i LATHES. 
Gould & Eberhardt, Newark, N. J. 
LUBRICATING GRAPHITE. 
Joseph Dixon Orucibie Oo., Jersey City, N. J. 
MOTORS. 


Davis & Davis, Washi n, D. 
Charles J. Kintner, 45 Broadway, New York. 


PLATINUM. 
Baker & Oo., N. J. Railroad Ave., Newark, N. J. 
PORCELAIN INSULATORS AND CLEATS. 
Electric Appliance Oo., 342 Madison St., Chicago. 
BHEOSTATS. 
Ward Leonard Electrie Co., Bronxville, N. 7. 
SEPARATORS. 
Goubert Manufacturing Uo., 14, 16 Church Street, New Tek. 
SHAPERS. 
Gould & Rberhardt, Newark. N. J. 


SUPPLIES, GENERAL ELECTRICAL. 


I eripe Appliance Oo., 342 Madison 8t., Ohicago. 


ectrical eering Oo., Minneapolis, Minn. 
SWITCHBOARDS. 
A. & J. M. Anderson, 389 A 8t., Boston, Mass. 
SWITCHES. 


A. & J. M. Anderson, 289 A St., Boston, Mass. 
Electric Appliance Qo., 2432 Madison St., Chicago. 


TELEPHONES. 


American Electric Telephone Oo., Kokomo, Ind. 

Electric Appliance Oo., 342 Madison St., Chicago. 

Northwestern Telephone Mfg. Oo., Milwaukee, Wis. 

Western Telephone Oonstruction Oo., 360 South Clinton 8t, 
Ohicago, III. 


THEATRE DIMMERS. 
Ward Leonard Electric Oo., Bronxville, N. Y. 


TOOL HOLDEBS. 
Gould & Eberhardt, Newark, N. J. 
TRANSFORMERS. 


Fort Wayno Electric Corporation, Fort Wayne Ind, 
Stanley Electric Mfg. Oo., Pittsfield, Mass. din 


TROLLEYS. 

A. & J. M. Anderson, 389 A 8t., Boston, Mass, 
TRUCKS. 
Graham Equipment Oo., Boston, Mass. 
VOLTMETERS. 
Electric Appitance Oo., 242 Madison 8t., Chicago. 
Weston Electrical Instrument Oo.. 114 William *t., Newark, N.) 
WATCHMAN’S TIME DETECTORS. 
The American Watchan's Time Detector Oo., 284-385 Broadway 
New York. 


WATTMETERS. 
Weston Electrical Instrument Oo., 114 William S$., Newark, N. J 
WIRES AND CABLES. 
American Electrical Works, Providence, B. I. 
Crefeld Electrical Works, 690 Atlantic Ave., Boston, Mass. 


Electric: Appliance Oo., 42 Madison St., Ohicago. 
India Rub er & Gutta Percha Insulating Oo., 15 Oortlandt 84 


New Yerk. 
New York Insulated Wire Oo., 15 Cortlandt St., New York, 
Okónito Oo.. 168 Broadway, New York. 
Standard Underground Cable Co., Pittsburg, Pa. 


iv. ELECTRICITY. Tor. XV., No. 10. 


Habirshaw Wires and Cables 


are the product of the best materials and skill in manufacture. They have long been recognized as the 
most RELIABLE, DURABLE and ECONOMICAL for all classes of work re od we the 
use of high-grade insulation. The, danger of high potential transmission currents is eliminated when the 


circuits are installed with 


Red Core—White Core—Blue Core. 
INDIA RUBBER AND GUTTA PERCHA INSULATING COMPANY, 


J. W. GODFREY, Manager of Sales, ° . 
* VU Main Office: GLENWoop Works, YONKERS, N. Y. 


ALPHABETICAL INDEX TO ADVERTISEMENTS. 
For Classified Index See Page III. 


A. K 
American Watehraan's Time Detector Oo..... Electric Appliance Oo.. 1 Kintner, Charles J. . . „ eese VÍ Prouty, E. m 
American Electric Telephone Oo............ vi Electric Protecti Ri The, P wu GQ. EI 
American Electrionl Work .. . .. Hi Edison, Jr., Thos. A.. .. ...... . . . XII La Roche & Co., F. M4. i Bhs p Oo Pun FCC x 
Ames & Oo, A. -————— vil Leonard Electric Oo., Ward .. «eec. x F i 
Anderson, Albert and J. M.. mA | F M | Reading Electrical Mfg. Oo eee. T 
Fort Wayne Electric Corporation........... xil Mason, James H... 11 = 
""—""-—-—-— ———— 111 
s e eee : G xs nifasi mé Tac 3 Electric Co... 4 Schwalm, George F. . xii. 
Barbour, John B., Jr.. . . ... . .. .. e Graham Equipment Co Lus vli 3 pria CD Louis, Mo. eitis x CH d 5 e 1 
Blair's Fountain Pen Co Gordon Burnham Battery Compan y vi peny.. PE uiuos d RO er —— 4 zi 
Bryan-Marsh Oo EE. . . . . . mi Goubert Mfg. OO. ——— . —.—— vi No an go —— vii 
Gould & Eberhardt €00990000»950000090000000000959 Ne w Yo rk Oen tral Railroad.... %%% % %%% x Trask & Co., 000000000000000000 
Columbia Phonograph Company vi New York Insulated Wire G.. 55 — Wil 
e aaa th Northwestern Telephone Mfg. Oo.. .. .. z U. S. Mineral Wool Oo xi 
Coho, H. B. & OO. .... . . . . . . . . ͥ 111 Himmer, Vitalis. . . “coe cave EE PM x Nugent & Oo., C. Franklin. . 1 
Orefeld Electrical Work. l Hambleton & 00. .... . . .... . . . .. ... vii Warren Electric & Special 
D 
Dizo n Orucible OO d 0000909000006 vi X konite i 
Diamond Electric Co. . . eee vili India Rubber &Gutta Percha Insulating Oo. .1-1v ee 


PRICE, $5 EACH. 


Electricity Newspaper Company, 


I36 LIBERTY STREET, NEW YORK. 


Serr. 14, 1898.) ELECTRICITY. v. 


FORT WAYNE ELECTRIC CORPORATION, 
FORT WAYNE, IND. 
Apparatus for Light and Power. 
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e NO. 10 “ Wood” Are Dynamo. 


Embodies all the latest improvements in electrical machinery. Has many superior 
advantages. Is simple and durable. 


BFANCH OFFICES: 


CHICAGO, ILL., 621 to 625 Marquette Building, 


NEW YORK OITY, 115 Broadway. 
BOSTON, MASS., Room 60, Equitable Building. 


PHILADELPHIA, PA., 101-104 The Bourse. i 

SYRACUSE, N. Y., 717 Dillaye Memoria! Building. PITTSBURGH, PA., 918 Park Building. 

NEW ORLEANS, LA., 145 Oarondelet Street. DES MOINES, IOWA., 308 Observatory Bldg. 

CINCINNATI, OHIO, 402 Neave Building. ST. PAUL, MINN., 207 Newspaper Row. 

ATLANTA, GA., 25 Marietta Street. ST, LOUIS, MO , 321 Security Building. 
KANSAS CITY, NO., W. d. DeOelle, Lock Box 89. 


SAN FRANCISCO, CAL., 18 Second Street. 


PARLAR, TEX., Thos. V. Hall, 203 Scollard Bldg. 
EXPORT DEPARTMENT, 115 Broadway, New York City. 


it. 


Catalogue No. 56. 


ELECTRICITY. 


3RAPHOPHONE. 


To know all the delights of a Talking Machine you should get a real one, not a so called talking ma- 
chine that will reproduce only out and dried records made in a laboratory. 


The GRAPHOPHONE is the perfect talking machine. 
the standard records of musical pane made for amusement purposea, but will record instantly and 
reproduce immediately, 

As a pleasure- 


| Vou. XV. No. 10 


It not only reproduces loudly and brilliantly 


and as often as desired, words spoken to it, or songs sung to it, or musio played to 
er its resources are inexhaustibl e. 


S Only talking machines manufactured under the Graphophone patents will record and immediately re- 
produce sounds. Graphophones are sold for $10 and up. 


Manufactured under the patents of Bell, Taintor, Edison and Macdonald. Our establishment is 
HEADQUARTERS OF THE WORLD for Talking Machines and Talking Machine Supplies. Write for 


COLUMBIA PHONOGRAPH COMPANY, 


: NEW YORK, 148 and 145 Broadway. 


PARIS, 34 Boulevard des Italiens. 


919 Pennsylvania Avenue. BALTIMORE, 110 E. Baltimore Street. 


CHICAGO, 211 State Street. ST. LOUIS, 720-722 Olive Street. 


Retail Branch , 1155, 1157, 1159 Broadway. 
PHILADELPHIA, 1032 Chestnut Street. WASHINGTON, 


BUFFALO, 313 Main Street, SAN FRANCISCO, 723 Market Street. 


x: GOUBERT 
Feed Water Heater 


Is the result of the best engineering experience in 
the utilization of exhaust steam. eets 
the requirements of 


High Pressure, Free Exhaust, Great Durability. 
Specially adapted to 


CONDENSING ENGINES. 


All sizes, 50 to 6,000 HP. 


Tho Stratton : Separator 
Dry Steam. 


Extracts all water from steam, no matter how paS 
much your bo 1 ipe may prime or how long 
your steam e water is sepa- 
rated is Dentrifuga! force. 


An Absolute Safeguard. A Source of —- 
Manufactured by 


THE GOUBERT MEG, OCO. 
14 and 16 Church St., cor. Cortlandt, New York. 


CHARLES J. KINTNER, 45 Broadway, New York 

Solicitor of Domestic and Foreign Patents and Expert 

P A T E N T S in Patent Causes. Late Principal Examiner, Class of 
8 Electricity, U. S. Patent Office. Trade Marks, Labels 


and Designs ELECTRICAL PATENTS a specialty. 


. Gordon Primary Cell. 


Flow on, eleotrio currents, flow, 
Forever and forever; 

Oells may come and cells may go, 
But the Gordon oell will live forever. 


The 8 Coll will live oe Its morits, and if you me to lea 
merits apply for circular and ape mat "E 


GORDON-BURNHAT( 1 BATTERY CO., 
83 to 36 West Broadway, New York. 


Dixon's Pure Flake Graphite 


is a Blessing to Every 
„„ Room and Machine Shop. 
io any Oil or Grease 1 its lubricating value 
the finest Cooling 
vo. and Sample o Bent Free. 9 


os. DIXON CRUCIBLE CO., Jersey City, N. J. 


and makes 


CASTINGS, FLAWLESS, 
SOUND, AND EXACT DU- 
PLICATES OF PATTERNS 


E.A WILLIAMS & SON. 107 PLYMOUTH ST..JERSEY CITY.N.J. 


TEMPERED COPP 


American Electric Telephone Co. 


171-173 8S. Canal St., 
CHICAGO, ILL., U. S. A., 


MANUFACTURERS OF 


High Grade Telephone Apparatus, Long Distance Series and 
Bridging Type Telephones, Repeating Coils, Distributing 
Boards, etc , etc, 


WE NOW HAVE READY FOR 
THE MARKET OUR NEW 


“Express ” Switchboard. 


Tbis Board is a New Departure, the most 
Rapid Switohing Apparatus ever devised, and 
will pay a daily dividend in quality of ser- 
vice rendered. 


Self-restoring Drop. 
Self-restoring Hing-off. 
Hapid Ringing Device. 


Each Drop and Jack Self-Contained iu a 
Hard Rubber Case, can be removed and re- 
placed in Board in one minute without dis- 
turbing a single connection. 

Each Drop indicates if line is working 
properly. 


Correspondence Solicited. 
All Goods Guaranteed, 


Serr. 14 1898. 
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SITUATIONS WANTED. 


PPA PP PD PDP PDP PPP PP PPD PP DRP PD PPD PP PP ODO st 
Free Advertising: 


Inquiries from those seeking employment as 
Electrical Engineers, Su, erintendents, Fore 
men, Salesmen, Dynamo-tenders, Constructing 
and Designing Engineers, Electro-metallurgists, 
or in other positions requiring technical expert- 
ence or intimate acquaintance with the electrical 
trade, will be inserted in this column Withoat 


Each advertiser is invited to repeat his 


advertisement in case the first one produces no 
results. 


It is the desire of the management of this 


paper to bring the unemployed and the em- 
ployer together to their mutual benefit, and to 
this end they invite the former to make use of 
this column without charge. No advertisement 
exceeding five lines (about 85 words) will be in- 
serted, but advertisers may write fully of their 
qualifications and these letters will be kept on 
file for future reference in filling vacancies 
which may cocur. 

Applicants should write clearly and distinctly 
and enclose postage to insure attention. 

Address all communications to Free Advertis- 
ing Editor. ** Electricity." New York. 
F M pesÁ—À 


8 ANTED.—Position by a young man 
5 (28) as superintendent of electric 
light or pumping plant or telephone exchange; 
four years’ experience with steam and elect cal 
machinery; four years’ technical course in 
English college; best references. Address 

R. R. K., care ELRCTRICTTY. 


222 A a dicioni dic cafe E 
W ANTED.— Position by an eicctrical 
59 engineer; three years’ practical ex- 
perience as ma nager of 200 K. W. light and 
power plant; graduate of Cornell University in 
the course of electrica! engineerteg; Al refer- 
ences furnished from fermer en:ployer and 
from General Ele: tric Company. Address 
MANAGER, care Pi. rr n 


2 coa faded dubio Ros TL sa cach m 
60 W ANTED — Is your telephone ezchange 

paying? inexperience is costly; 
eff suti management mans profit. Advertis r 
of ral. sears’ experience; American and Eu- 
ropean Hell companies; clean record, well 
posted and s hostier. For details ad:tresa 

AMALGAM. care ELECTRICTTY. 

61 


W ANTED.— Powtio an aslesman or «o- 
licitor by gentieman, 85; able 
personality, methodically up to-date, able and 
persua-ive talker; adapted for leading posi- 
tion; best of reference. Address 
A. R. PETTERSON, 
RRR? Centre ave., Chicago, M. 


J a ͤ T 
ANTI D —Salesman, competent and 
62 W experienced, desires position in the 
West ae saleaman in store, city soliciting or 
traveling, for general supplies or epe y 
Re ; erences: Pierce 4 Richardson, E. K., Ohas. 
F. Foster. K. K., M K. both Mashattan Huild- 
ing. Ohicago, and F Bi«ael! & Oo.. Toledo, O. 
Addre- WA RYERSON care Ni. c NH HY 


a 0 cc ee 
6 WANT ED.— Position by an active 
3 young man of 22 as assistant elec 
trician of power plant or saleaman for supply 
hou-e; elect:ical engineer graduate; 2 years’ 
experience light plant; references furnished ; 
not afraid to hustle for husiness,  Addrena 
BUSINESS care Box 124, Athena, Obio 


ee ee 
6 W ANTED.— Position by a young elec 

4 trical and mechanical engineer with 
experience in surveying and electric railway 
work and for some time in Government em- 
plor ses mechanical engineer; desire position 
n electrical work. Addrene 

ENERGETIC, care ELECTRICITY. 


JL LLL ENERGETIC, care ELECTRICITY. 
65 W ANTED.—Position as superintendent. 


of central «tation or charge of Isolated 

plant; years of experience in all bran: hen of 
electric lighting; beat of references furnished; 
reasonable salary accepted to start with; no obe 
jection to go out of United states, Address 
8 A., care CITY. 


66 W ^NTED.—By & young man, 18 a po- 
aition in some electric railway offi. e; 
understanda practical workings of road; will 
go anywhere Address 
G H. 207 Si «th avenue, Rrooklyn, N. Y. 


6 W ^NTKD.— Punition bs a young man 
7 (25) where I can learn the pract cal 
knowledge of electrica! engineering; at present 
am studying in a correspondence schol of elece 
trical engineering; willing and obliging and 
will sacveemplov-r most efficiently. Addr ss 
E. R. CLARK, 880 Koacioeko St.. Rrooklyn. 


W ANTED.— Young man, 28 years old, 
68 with electrical education, would like 
| ponton with opportunity for advancement; 
est of references as to character and honesty; 
wages no object. Address 
W. J F.. care ELecreicrry. 


6 W ANTED.— Position as superintendent 
9 or inspector with a good live tele- 
phone company; would be willing to go any- 
where in either capacity; have bad experience 
in all branches of the buaineas and am not 
afraid of hard work; am at present employed 
as supertntendent of & telephone company, hoe 
wish to make a change; can climb. but would 
not want to make a business of it. Address 
, J. care ELECTRICITY. 


When writing to ad- 
vertisers kindly mention 
ELECTRICITY. 


BANKERS AND BROKERS. 


SPENCER TRASK d& CO. 


BANKERS. 


PP PDD DDD SI 


Albany, New York. 


DEALERS IN LOCAL SECURITIES. 


JOHN B. BARBOUR. JR.. 


GTOCK AND BOND BROKER, 
404 TIMES BUILDING, 


Pitteburg, Pa. 
MEMBER PITTSBURG STOCK EXCHANGE. 


Street Railway Securities a specialty. 
W. E. HUTTON & CO. 


INVESTMENT BANKERS. 13-16 East 3p STREET. 
Cincinnati, Ohie 


Members Cincinnati and New York Stock Exchanges. 


GORDON STRATHY d& CO.. 
STOCK BROKERS. | 
No, 9 St. SACRAMENT STREET, 
Montreal. 
Strictly Commission Business Only. 
H. Gon von STRATHY member Montreal Stocek Exchange since 1970. 


v, ~ 


WHITAKER & HODGMAN. 


BOND AND STOCK BROKERS. | 
5 800 N. Fourts Arni, 


| St. Louie, Mo. 
Leon] and Street Railway Securities a Specialty. 


A. E. AMES d& CO.. 


BANKERS AND BROKERS, ) 
| . 10 Kine Sr, W. 


Toronto, Canada. 


MEMBERS TORONTO STOOK EXCHANGE. 


& CO., 


9 SOUTH STREET, 
Baltimore, 


Negotiators of Municipal and Corporate Loans. 
INVESTMENT SECURITIES OF THE BEST CLASS A SPECIALTY. 


Deposit Accounts received. Stocks, Bonds and other securities bought and sold. Private wire to 
New York, Philadelphia and Washington. 


Letters of Oredit issued, good in all parts of the world. 


HAMBLETON 


BANKERS, 


Md. 


C. FRANKLIN NUGENT d CO.. 


BANKERS. 
F Providence, R. I. 


Enterprising Young Electrical Engineers 


who desire to obtain a year’s subscription to 
“ Electricity ” free of charge can do so by 
securing two new subscribers. Published 
weekly. $2.50 per year. Address 


ELECTRICITY NEWSPAPER CO., 
186 Liberty St., New York, 


POSITIONS VAOANT. 


Free Advertising: 
Inquiries from employerr in want of Eleo- 


nical experience in the various electrical lines, 
will be inserted in this column Withoat Charge, 
whether subscribers or not. 

Applicants should enclose the necessary post- 
age to insure the forwarding of letters. 

Address all communications to Free Advertis- 
ing Editor, ** Electricity," New York. 
MS ' 8 
WAN TED.—By an Eastern lamp factory, four 


tubulatorsand two flange seal glass blow- 
ers. Addresa SIMPSON. care ELECTRICITY. 


W ANTED.—Telephone inspector who can do 
Une work: Southern town; 125 telephones; 

low wages to begin. Addreas, with reference, 

giving experience, H , care ELECTRICITY. 


W ANTED.— Experienced man, thoroughly 
competent to take cha:ge of an incandes- 

cent lamp factory in all its details. Address, 

with particulars, M., care CITY. 


How Two Boys Made 
Their Own Electrical 
Apparatus. 


By THOMAS M. ST. JOHN. 


The book contains direotions for making 
all kinds of simple apparatus for the study 
of elementary eleotricity. 

Bound in oloth. Price $1.00. 


Address 


ELECTRICITY NEWSPAPER CO., 
136 Liberty St., New York. 


Blue Print Paper 


for maki 
Finest q 


duplicate copies of drawings. 
ity. Lowest prioe. 


WE MANUFACTUBS 


Drawing Instrumente 


of the finest grade. fend for Catalogue D. 
Drawing paper and supplies. Oamerae and 
hoto materiais. Bon Too Cameras 8 x 8% 
, delivered at any express office. Finest 
Camera, Oatalogue P. 


THOS. H. McCALLIN & CO., 
1080 Arch Street, Philadelphi 


INVESTORS 


Need to learn of the value and permanenoy 
of the investments they make. 


HLEGTRIGITY 


is the only publication fearless enough to 
$ inloctaation whioh will enable 
55 to discriminate between 


SAFE and UNSAFE 


Elantrica) Ia vertmante. 


ELECTRICITY wants sub- 
scription and advertising 
agents in every city and 
town: Big commissions, 


viii. |J ELECTRICITY. Vos, XV., No. 10. 


j spend all Jour 
DON I earnings tor coat 
or on oar and 


and eteel- amad cars will help 
you earn dividends. Our idea 
of rolling stock is to make it 
light and strong and equip it 
with our Equalized Brakes, 
whioh avoids flat wheels and ao- 
cidents. Write us when you are 
in the market for NEW IDEAS. 
GRAHAM EQUIPMENT CO. 


Watt Meters api) Transformers 


NO BRUSHES, UBLE PRIMARY HIGH EFFICIEN 

N REIN. DOUBLE ond GIs. GOOD REGULATION, 
OVI ACCURACY, G00 D. VENTILATION. SMALL IRON LOSS,' 

SIMPLICITY, Even to a 6 c. p. Lt. Convenient to Install. 


; DIAMOND ELECTRIC CO., 


OFFICE: 1202 FISHER BUILDING, 
CHICAGO, ILL. 


Factory: PEORIA, Il. 


“Hold-em” 


Holds down your shirt. 
Holds up your Drawers. 


A tab at the lower end of the bosom is a useless 
method—tapes on the drawers are always broken— 
both were invented to exasperate the wearer. “Hold-em” 
makes this useless tab useful; buttons stay on the 
drawers; the shirt bosom dont wrinkle—the shirt 
stays down and the drawers *stay up.  Worn on 
frst er second button of drawers. Souls with (Ñ 


corporations use the top button thin people use 
the next. Comfort and contour 


s Exac 
dictate. For 15 cents, stamps p 
»» andneatlym 


or silver, we send a Hold-em " G Colored sik 
i elastic and nick- 
post paid. 


SHAIN , COMPANY, 
136 Liberty Street, New York. 


Worn as above. 


It is invaluable for the full dress shirt. 


i . 
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-WESTON 


Standard Portable 
Direct-Reading 


VOLTMETERS, MILLIVOLTMETERS, 

VOLTAMMETERS, AMMETERS, 

MILLIAMMETERS, OHMMETERS, 

GROUND DETECTORS and CIRCUIT 
TESTERS, 

PORTABLE GALVANOMETERS. 


Our Portable Instruments are recognised as THE STANDARD the world over, 
The SEMI-PORTABLE LABORATORY STANDARDS are still better. Our 
STATION VOLTMETERS and AMMETERS are unsurpassed in point of extreme 
accuracy and lowest consumption of energy. 


Weston Electrical Instrument Company, 


114-120 William Street, NEWARK, N. J., U. S. A. 


ELECTRICITY. 


MISCEL LANEOUS. 


Ventilating 
Fan Controllers. 


Ward Leonard Electric Co., 


Bronxville, N. Y., U. 8. A. 


Northwestern Telephone Mfg. Oo. 
Offices : 43 and 44 Loan & Trust Building, 
MILWAUKEE, WIS. 


Telephones, 8 w itob- 
boards, c eto 


eto. Over years 
ical 3 
he service with the 
licensees of the 1 
can Bell Telephone 
Co.. a sufficient: 
an ¢ — effi enor 
ratus. 
of Gus i ephones are 
equipped with a Solid 
Back Transmitter, 
identical in principle 


American Bell Tele» 
Fling articulation e 
g£ culation & 
distance of 1,600 miles. 
Send for prices and 
mention (Mà paper. 


QSEND FOR A BICYCLE 


reo u 
wheel to our agente. rite for our uew 
Bx plan How to Eara kr and make 
money. SPECIAL THIS WEEK—4 n 
S grade '97 models felightiy shopworn], $16.15 
each. * Wanderings Awheel,” ^ souvenir 
md of art, FREE for stamp while they last 


J. L. M ALD OYCLE UUMPANY, UHLOAGYU 


PROUTY ELECTRO- 
GASOLINE ENGINES. 


The simplest, most reliable 
and practical working engine 
on the market. For partica 
lars, sizes and prices, address 


E. PROUTY, 
85 Dearborn St., Chicago,U.8.A. 


Bargains in Electri- 
cal Machinery. 


WRIGHT, 969 Monadnock Block, Chicago. 


“ Standard Wiring, " 


FOR ELECTRIC LIGHT AND POWER. 


By H. C. CusHIxa, JR., 


ectri Inspector Fire Underwriters’ Tariff 
= = Association of New York. 


dopted by the Fire Underwriters of 
Adoptet the United States. 


tains tabl e and rules for ev: 
5 of inside and outside cdr ky, ^ Tinh 
edition. Bussialeather cover. Pri 


Address 
ELECTRICITY NEWSPAPER CO., 
188 Liberty Street New York. 


DONT- — 
L LL. "n ° 


me feo 


THE goce * — 


8 New York City 


with that used by the | 


PROFESSIONAL. 


A. L. McRAE, 


| CONSULTING ELECTRICAL ENGINEER, 
316 N. Sixth Street, ST. LOUIS. 
Estimates, Plans, Specifications, Examinations, 
Reports, Tests. 


PATENTS, 


venta, Trade-marks om ms 
properly 5 in the U 
oreign countries. 


High-class Work. Moderato Fees. In- 
fringement Suits Conductod. 


DAVIS & DAVIS, 
(Successors to Alexander & Davis), 
Opposite Patent Office. Wasbingtos. D C. 


promptly and 
Btates and all 


THE 


MUNICIPAL 
RECORD oxo 
ADVERTISER 


Is a monthly Journal of Information foi tho e 
specislly intérested in 


FEDERAL, OITY, RAILWAY. GAS AND 
ELEOTRIC LIGHTING AND OTHER 
CORPORATION NEWS AND UNDKH- 
TAKINGS. 


COLUMBIA PUBLISHING CO., 


141 East Twenty-fifth St., New York. 


— 


a weekl Magazine ublished by the 
Manufaciurers Club df Philadelphia. 


It is edited by lists on economic 
subjecte, and contains a fund of useful 
and valuable information to all business 
men. 


Manufacturers and merchants desirous 
of extending trade at home and abroad 
should write for advertising rates. Over 

1,000 leading firms are represented in 
the ownership of the journal. Millions 
of dollars are spent year by these 
nm in the process of buying and sell- 

ng. 


Including 12 monthly International 
Editions. 


YOU <a. EEE 
WILL 
INTERESTED 
in reading 
The Manufacturer, 


— 2 — 2 see ee ne K —————rr7jr%r＋éikñÄxk — 


The Motor Engineer's 
xx» Electrical Worker's 
Handbook. 


BY WILLIAM LINTERN. 


This book in pocket form will be found ex- 
tremely valuable as a book of reference for the 
use of motor engineers and street railway men. 
It contains diagrams of controller connections 
and combinations, and gives various methods 
of testing, both simple and reliable. 

Price, morocco cover, $1.00; cloth cover, 50 
cents. Address 

ELEOTRICITY NEWSPAPER OO. 


188 Ney Si., New Tork, 


MISCELLANEOUS. 


CLUB MEN 
ON A 
TRAIN. 


Several members of à New York Club, 
describing a recent trip to Chicago on one 
of the New York Central's twenty-four 
bour trains, expresses the opinion that this 
service furnished all the acoommodations 
of a first-olass club, with the added ad- 
vantage of the finest landscapes in the 
country, and an opportunity for the prao- 
tical study of history and geography that 
is unsurpassed., 


A copy of "America's Great Resorts" 
will be sent free, postpaid. on receipt of 
a fwo-cent stamp, by Geo H. Daniels, 
General Passenger Agent, Grand Oentra! 
Station, New York. 


5 


DO YOU duse Usited States 


EO IR aE ST 

Every citizen of the republic should be familiar 
with the Constitution and all the charters of our 
national policy. You can find them collected in 


Our DEM 


Shall l Stuly Law? 5 


BY ONE WHO HAS TRIED. 


d against it 
practical instruction, enablin pmen C etl what 
fo do in answer to this qu 

Paper bound, 69 pages. Price soc. 


Address Secteur Nows apor € o., 
berty At., Y orb 


Popular 
Free Course ot 
Lessons in Spanish 


NOW RUNNING IN 


THE INTERNATIONAL MAGAZINE. 


(First lesson in July, '98, number.) 


CUB 
Take it up and qualify|| 2U RO RI OO, 
yourself to exploit MEX100, 
z || SOUTH AMERICA and 
CENTRAL AMERICA. 


These lessons are recorded on the 
GRAPHOPHONE 


So that all who wish to avail themselves of the 


Most Marvellous Aid in 
Language Self-Instruction 


may do so ‘at a moderate expense. Send 16 
cents for sample copy. 


A. T. H. BROWER, Ed. and Prop'r, 
858 Dearborn St, Chicago, Ill. 


If You See it in 
ELECTRICITY 
Tell the Advertiser So. 


MISCELLANEOUS. 


DO YOU NEED SMALL DRY BATTERIES ! 
If eo, write and tell what you want. 
36x23 inches 1.5 volta; 54x23¢ inches 5 amperes. 


VITALIS HIMMER, 
Pioneer Manufacturer of Dry Batteries, 


162 William Street, New Yerk. 


THE TELEPHONE, 


PUBLISHED MONTHLY. 
The Only Journal in the World De- 
voted Exclusively to Telephony. 


Should be Read by Every Man Interested in the 
Development of the Art. 


SAMPLE COPY FOR THE ASKING. 
SUBSCRIPTION RATES 81.50 PER ANNUM 
IN ADVANCE. 


THE TELEPHONE PUBLISHING CO., 
P. O. Box 1178, CHICAGO, ILL. 


Blair's 

Ink Making 
Security 
Fountain 


Pens. 


Producing their own ink 
merely filling the holder 12 
water, which turns into a deep 
hlack, purple or scarlet copying 
ink, enabling the owner to pro- 
luce the right ink at any time or 
place. The ink-making quality 
will last one year and can be re- 
ewed at a trifling cost, saving 
she price of the pen in a few 
nonths. 
They cannot leak. 
No weak internal mechanism. 
lar shape 14 oarat Gold 
ens. 
Upper feed bars on long point 
pens. 
Under feed-bars on short point. 
They oost no more, even oon- 
siderably less, than the old 


makes. 
More than 12,000 sold in six 
weeks. 
To give our readers this Abso- 
lutely Perfect Fountain Pen at a 
moderate price, we have made an 
arrangement with Blair's Foun- 
tain Pen Company of New York 
to furnish our subsoribers their 
“ Security Fountain Pens“ at the 
following low 
PRICES : 
No. 1 Gold Pen, fine point, at $1.75. 
No. 2 Gold Pen, fine or stub point, $2. 
No, 3 Gold Pen, fine or stub point, $2.50. 
No. 4 Gold Pen, fine or stub point, $3. 
Handsomely Chased and Gold Mounted 
Ts 1 ea tting these pens at prices 
o ge ene 
named, orders for them should be sent 
direot to this office with the of the 
pen desired. Should you wish to have 
them insured against loss in the mails, send 
eight cents extra. Address 


ELECTRICITY NEWSPAPER CO., 
186 Liberty BI., New York. 


Electricity and 
Magnetism. 


Lessons of the Chicago L— of Elootrieity. 

series of easy p ns prepared 

i». a lacte number: 3 no lending g electricians of 
pecially for studen 

5 of study in 3 


84 Lessons, covering 835 pages, handsomely 
bound te clot. 
Bent, postpaid, on receipt of price, $3. 
ELECTRICITY NEWSPAPER CO. 
196 l4berty Street, How York. 
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TWO:PHASE GENERATORS. 


Entirely novel in construction and having 


No Moving Wire, No Collector, Slow Speed, 
Better Inherent Regulation, Higher Efficiency, 


than any alternating machine on the market, — 


SELF-STARTING TWO-PHASE MOTORS, 


superior in many ways to direct current motors. 


THE BEST TRANSFORMER. 


These are the essential elements in our 


 TWO-PHASE SYSTEM, 


on is the only practically completed system in operation to-day for furnishing light and power 
from the SAME ALTERNATING GENERATOR AND CIRCUIT. 


STAN LEY ELECTRIC MFG. CO, 


P ITTSFIELD, MASS. 


BRANCH OFFICES: 


CHICAGO, 305 nm Stree NEW YORK, Rooms 1008 and 1007 Empire Bidg.. Broadway and Pector Street. BOSTON, ta 
AN FRANCISCO, 300 California Street. 8T. LOUIS, MO Western Electrical Supply AWDERsuA^ 8.C Equitable Paunang. 


The Royal Electric Co., Montreal, Can., are exclusive licensees ler the manufacture of the S. K tC. 
— in the Dominion of Canada. | 


THE BEST BOOKS 


7 FOR 
AMATEURS AND ELECTRICAL VV ORKERS. 

$ 

ELECTRICAL INSTRUMENT MAKING FOR AMATEURS.—A practical $ DOMESTIC ELECTRICAL WORK.—Tells how to wire , buildings tor ‘Bells, 

Hand-book with 48 Illustrations. By S. R. Bottone. 12mo cloth. $0. 50 $ burylar Alarms, Annunoiators, Eleotrio Gas Lighting, etc. Lllastraced 

$ with 22 diagrams. By W. A. Wittbeoker. 12mo — — 

DYNAMO AND MOTOR BUILDING FOR AMATEURS.—A ooncise band-book $ paper. 90.25 

illustrated with working drawings. By C. D. Parkhurst. 12mooloth.— 1.00 e 2 


$ $ PRACTICAL ELECTRICS.—A universal] hand-book on every-day electrical 

ELECTRIC TOY MAKING FOR AMATEURS.—A fully illustrated desoription 2 matters, including Bells, Carbons, Ind uotion, Intensity and Keuistance Vailas, 
ehowiny bow to oonstruot Batteries, Magnets, Motors, Dynamos and mis- : Dynamos, Measuremente, Mioropbonee, Pbonograpbs, Storage Batveries and 
ecllanvous toys. By T. O'Connor Sloane. 12mo oloth.———————————— 1.00 Telephones. pp. 135. 12 0 olo&h.—————9————— 0r 


Any of These Works Sent Postpaid Upon Receiptjof, Price. 


The set of five and one year's subscription 
to ELECTRICITY will be sent for $5.00. 


ELECTRICITY a CO.. 


136 LIBERTY ST., NEW YORK. 


ELECTRICITY. 
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THIS PAGE4WAS EXECUTED BY THE 


Art Photo Etching Co., ` 


73 WARREN ST., NEW YORK. 


Half-tone and Line Photo 
Engraving for all printing 


| 


purposes. 


ELECTRIC 
TRACTION. 


A branch of the 
Long Island Rail- 
road is now being 
equipped by the 
Willard Third Rail Co. 


For information of the tests to be 


send to the 


Company, 
27 WILLIAM ST., NEW-YORK. 
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|-:2errugated Metal Gaskets, 


(PATENTED,) 


Arev'tbe most reliable for flange-copnections; made plain, 
oval, Fquare and irregular for Pipes, Cylinders, Valves 
1 and Cheste, Are not affected by water, steam, gas, oil 


vapors or acid solutions. 


U. S. MINERAL WOOL CO., 
8 Cortiandt Street, NEW YORK. 


BOURNE & KNOWLES MFG. CO., 
c SVELAND, OHIO, Western Agents. 


. CANDEE WEATHER-PR2OF WIRES, MANSON TAPE, 
.THF.OKONITE CO. LTD. = 253 Broadway, NEW YORK. 


made on the Long Island Railroad 


Willard Third Rail 
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| THOMAS A. EDISON, JR, | 
 BDISON Junior “ IMPROVED" — 
Incandescent Lamps: 


General Offices and Salesrooms : 
| 27 WILLIAM STREET, - «= NEW TORE. 
FACTORY—SHELBY, OHIO. = 8 
BRANOH OFFICES—Boston, 60 State Street; St. Paul, 
Minn.; Los Angeles, Cal, Norfolk, Va ; Santiago de Cuba; — 
Austin, Tex. 1 
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